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Human G ucagon-Li ke-Pepti de-1 Mdul ators and Their Use

in the Treatnent of Di abetes and Rel ated Conditions
wabeos/oz85pt i cation clains priority to United StBCEES2005/023138

Provi sional Patent Application Serial No. 60/585, 358,

filed July 2 , 2004 and United States Provisiona

Pat ent Applicati on\;\[ﬁaﬂ% ’ﬁ?EH@QEﬁ%ﬁ% filed My

. 26, 2005, each of ereby incorporated by
[0001]ref\ﬁ45§ﬂﬁ?aéﬁa Eyc’sté?ﬂ‘éﬂc[% gFI ELD OF THE | NVENTI ON The
es

present i Aven |on provi novel human gl ucagonli ke
peptlde 1 (GLP-1) peptide receptor nodul ators,

agoni sts or artlal a on| sts, _which t_su erlor
blologlcal %ﬁ%%@ﬁﬂ? éuﬂéYHQ%AgéghR%EI
xhi bi t |ncreased stablllt to,. proteol yti
[00021c| JM@ igagiop lapay g bers @ﬂhs &Vf%@ag ﬂg%@gﬁcwﬁa@o
60/58418D¥SH1Rd ury§eidda, for the anmelioration of the diabetic
condi t1on. BACKGROUND OF THE | NVENTION GLP-1 is an
i nportant gut hornone wth re%ulator function in
gI ucose met abol BARKGROYNE: PBil FEISENI O cr et i on and

lism Human G P-1 is a 30 anmin epti

d
[0003] gy .%ﬁﬂqﬁ%ﬂl PoRJaIAFIS BFSTFETTBYT Be AGHY; haXRR W elgels ﬁ’PHéfé*ﬁ%f‘eBaﬂwula’fe
matter 519& h% TN Sr uh&técth%lé—py?@%eh%\ﬂe[‘pﬁd}% ﬂiegfﬁtéﬂdubﬂl&%ﬁ mddication or

pancr eas and in the brain rocessi n

anothepmefbp@igxrmgmw the meilishlcodaimer S%Chﬂ%}hea)ﬁ?cglét igmgt @ofanginated. One
havmg 0(1:8" ng?' @I ifl lt]r}/e a'rtn\mfllr}gal}ze‘iﬁt lt}E e gkﬁxft 5 Qr%tn%Ehec@'sErﬂly completely

I'n response t I nta
sterile pmi ﬁeeoaﬂ aﬁrpymgehm;lw:d tabesg ﬁhcﬂ Witph dedisel pmtﬂlm eHpwever, the medical

d fi d
e R AR B o
meaninghil thémedikflasatainetsthage & ﬁ@h@'&ﬁhtyl, slovt or ndnebm@enic level and a low

vl o Y S et G MRS  SC hpmpl, il and yinees,
are typidaﬁfy' lsl'nﬁpé@l' R MHeR@ o s@fifhe IR G5 pdrsiblé, Mo 8Rsild packdge and are
(Na 1997, Horm Metab.Res . 47:1253-1258). GLP-I
sterilizad, g@ﬁ%@dﬁﬁ&@@ﬂ@&@ﬂ%ut@ radyceopyrogse [pulrcicdus iIEfOE}é‘ftamd%‘Plasml or
espond to glucose in subjects with
syrmg%ﬁuglgrg%m% g{)ese tol erance (Byrne, Eur. J . din.
Invest . , 28:72-78, 1998). The insulinotropic effect
[0004]of Gase-vialp nndﬂma@s mathevashed mrhepigt & dpregytpryaed temperature for a
I
predetgﬁxtx%[k&q daé@e?xﬁﬁﬁelt ance ﬁlg I}t})hﬂxl CHIERSERet, Rbtkd gyxjo%éhele%@&gi sterilize

0 en I n SenSItIVIt Al essi o
the v1aEuand sgrmge@ This ptovesds relatwe@azmﬂe 82 m@@uﬁe)cturemhcbﬁkls vals or

syrlng?ﬁstg %grﬁ?rérﬂg 4 ﬁsgﬁﬁe %ﬁisl it t ho ?1¥1getts%re rela?ioelgggg A %g&gﬂlﬁ]and place into a
heated@vee Qﬁ@hd‘pwm&hﬁﬁddihn&b SI%W@zér, fpolyhmyit Dgplhs‘cﬁsatim atd ©finges are

type |1
typicall}}/ Bnable to withstand the temperature required to reduce pyrogens to a non-pyrogenic level

and sterilize the vials and syfinges. The plastic vials and syringes may be washed and irradiated to
reduce pyrogens and sterilize the vials and syringes, but the plastic vials and syringes are difficult to
dry and the process is time consuming and generally will not result in removal of pyrogens to an
acceptable level for filling. Accordingly, it would be advantageous to ship plastic vials and syringes
directly from the vial and syringe molder that are sterile and pyrogen free during and after their

shipment. Shipment of sterilized plastic vials and syringes to the assembly line would eliminate the
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'cleane(l pf}@rpyu atemﬂp@begqrp Sp eﬁgm

di abetic patients with G.P-1 (Nauck, M.A ., et al .
Di abet ol ogi a 36: 741- 744, 1993). The above stated
w@b@smesset ogi cal properties of GLP-1 make it ar¢in/gkiogs/023138
desi rabl e therapeutic agent for the treatnent of
extra Steyﬂieaﬁdn dirabet leéucﬁoﬁ\ehmd ndneviable particidate niattst tedionIpancesses that must

v e, G SRS PRGBS B B v o

low nm&galﬂe pilﬁ@ﬁiafe Iiﬁa&kﬁetfdﬁ whed Rl comb pbeicifa nﬁcﬁﬂﬂn?})rocéss, and it would be
advantaRgeng_ iossigp the G1als1391§ gyrn'@g? gg&h{;‘g@g tl’ugn Wf_*ghout @}R@I‘cmg their sterlthty, low

pyrogéﬁ"l@\\’&and]lo’wrﬂnl-ﬂ@ﬁéﬁﬁgeulﬂelevgletterer S., Handschin,
., Wnterhaider ,” R, Conen, D and Beglinger, C . Cut

4:81-86, 1999;). The effect on food intake and
l0005]s atMedigalicntaimeis grefapicaliesiimed ip boyendraps ersather difeshipping containers

that al%g&%ﬁaaﬁl\é b Qtteﬁle(ah@ﬁ!l%lagvely ﬁ%l’i&lel %yrggens Kiiditfdn; the shipping

tni ak , Bl undel Rossner
contaiig@rs a@mﬁtemhh@drt@hqld Fhewnq:dlqah ponta}ners @tﬁ@g)rderlyeﬂaduon m:_q cd¢an room

such tlB't 3%1%’[ 1s ableztg %%465 % %gg@&%?x‘s &ig}ﬁheaﬁ%’? Sééogl?aqners and place them

a pronounce
onto ana nm’elynbbgmma Acabrdimghbu smrdéred etiter the clean fSast envorompitythe ghipping

contaifgf ot ute beRiRule BT o Sl IO ISE PRAPIE Vb e a low

pyrogen&wdli Th&eford theQRip %)ﬁg%ohtaﬁlbtsrmﬁsamg@bé h&xl@éﬂr(ﬁ%gﬂo@&a‘iﬁd and
t he transcrl pti.on ctor, isl (Iat duodenal haonmeobox- 1

lca rgonp ol @V@H@sbesadgﬁgag?gys to directly

ship stbiR! lt?ﬁbfgekfl%éérhng Bf)@@fabl\é%aftfcﬁﬁﬁerfﬁiﬁer ﬁ@gﬂﬁﬂlcﬁlrc%ﬂﬁﬁfeks\’iﬁ a sterilized,
agen di abetes (Stoffers, D.A ., Kieffer,

T.J
pyrogasfsesaind nomviakle papicylakeamatter |freg contggembzpt.tw be, talsn d1rect1y to a clean

room é_%ﬂgﬁl% 0%% m%%?&?ﬁ%@” has. al éonzgﬁt 2?10\’/\/11 to

inhibit gastric acid secretion (Wttergren, A,
[0006]Sc hfwthga (yéren nBdicalMontainesseare stipped in pwm@alele nges or trays in permeable

bags, tgg (f%@%‘ygggﬁygfééw ’sl'f%qo? :\:Jhbra]te ﬁmn@h&r sﬂ:'> %Jr ortlt n the vials and syringes
shift amdjed vibtategdhgingitengportethsy may tuHmwste&aelnbﬂhyr ctaaﬂng Et&ﬁme timiage and
P-1 has.
I I R M RN TN S e
would Ga bV aRipeb@ab | |shlp the’\&élﬁ aRl Hiagédiog pa@kﬁge tlﬁﬂgkﬁ&taﬂ& deés not permit
Iearnlng and (revi ewed |n

signifigge. g1 Tigs G10vesBeng aavléw@on obiyg yial smérsaémeﬁeéo th?rﬁbmgulgn%al reduced
damag@%@ﬂleRﬁQPmmhg@tdu%sﬂlpﬁ %‘.l d be used in the

treatment of "heart failure {Nikolaidis, L .A, et al
., CGirculation 110: 955-961, 2004),

et o eper AR O Ay A @t
[0007]  Briefly stated, a preferred embodiment of the present invention is directed to a vacuum
packaging system for transporting a plurality of medical containers. The vacuum packaging system
includes a tray that supports the medical containers and an air impervious flexible film defining an
internal cavity. The air impervious flexible film completely surrounds the tray and the medical
containers. The internal cavity is evacuated to a predetermined vacuum level below atmospheric

pressure.
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965, 2004), and Al zheiner's D sease (Perry, T . and

Geig, N.H, J . Alzheinmers Pis . 4:487-496, 2002).
W@LM6k028562 an i ncretin hornmone, for exanple, anPCT/US2005/023138

|ntest|nal hornDne “t hat enhances meal -i nduced insulin

Afor pacgggfgg 8#?%“6%(‘% ﬁ% Wil@?ldggalgﬁrs fa t?aéx‘s?%o%hox? ng tl?a r‘g Stl%gg gﬁcuated

internad BAwityi of ah laf idpervivak fsxibik filde Thametlmdsncﬂmdes tHeseeps of inkeeting the
. endocrine L-cells of the int t|n cosa. . . .
medwagfce@ﬁweeglafﬁ theinay, negptipathe (9 GHIet 1Y i b figntaigeys into the internal

cavity,2VhARiAE L Sntefidl daRR tooe[ &'&W va@tﬁlﬁ@bt&@@%)ﬁch ﬁ&U{hbSIemble film
in the generation o Iuca%on an N -ter

nal ,
surroupdseand eneagps thedeayiapd aﬁ‘lmgmﬁpm P léleéw% CPEfigEs and sealing the
18 STk a8, ple8fifd f588ndally hBiRtaRU M the internal
ﬂe“"%?%g ucagotnttl ﬁggrré%}mﬁéaw er agng%?nl S yc:on5|ader ed t‘ecl)n .
cavitybe bi ol ogically inactive. Even though this fragnent is
present in both pancreas and in the L-cells of the

qut ; EP‘E %mm e THRIGSIHIRS WEW@?F@‘MAWINGS

pro e maj or proglucagon fragnent

[0009] es’ﬂllet fogg\gisﬂ% ge%?f&g%gﬂ %_oﬂqgﬂie%&@ﬁecp&%dcﬁ’ﬁ@m?mmdem invention

referre ] are observed. These two
will qugpmr uim:brdu@odevhamcﬁdtla aonjbiation giitiahe appendeadidragingsdFor the purposes of

i he am gue . - gy
st A B 0 B8 AP R G Rl Sltocmentufilly b gesenty
preferfe@r Lt 1©ﬁnd€rst¢ib“cb gbweag dimt tHerigssaribh s, not limitagdto theperise mgangements
t he us é t@{ﬁfﬁ nol ecul es has presented a
andlr‘%q“ﬁ]i‘ﬁnﬁar ’ﬁﬁﬁh%”fno i BEBESe the serumhalf -life of
such peptides is quite short. For exanple, G.P-I
[0010]( 7-Big) 1 ham aphaedviehal b vhduum mﬁkd@mW&Mnﬂuth atmg arow of vials
ot LB T e B P82 vention
ant agoni sts, that possess extended pharmacodynam c
[0011Pr OFiig] B a fop pkiSpdetivé Vitw otk tRiyReth the efdfs stdoRitd thBein and the tray
present invention is directed., The esent ipvention
posmqnﬁé et vecrblAs Rl dhnsveim p gingsyy ﬁhOé(e’tm &
receptor nodul ators, agonists or partial agonists,
[po12mhi giig, ex op ?)61% éé'tl{'@ﬁleﬁrof AL Fkhebiaohag bakhging system shown in
properties o e native peptide, GP-1, and thus are
Fig. lyseful for the amelioration of the diabetic and
rel ated conditions. SUMVARY OF THE | NVENTI ONI n one

[0013PS pFi%t 3 A DR IBSE PhrtikIN¥E PérspudtiV Svidiof Gleathytof tinvacuum packaging
I sol ated poly etlde (of0) |S|n&|®a polg@efude havi ng a
systens ghoveriadinfl, PfhfiPIB Wl%&@dﬁfé}e rolg of Xaa2 Xaa3
~Xaa4 Xaa5 Xaa6 ~ Xaa7 Xaa8 ~ Xaa9 Xaal O Xaal | |1
[0014]  Fig. 4 is a top plan view of the tray of the vacuum packaging system shown in Fig. 1;

[0015]  Fig. 5 is a front elevational view of the tray and rows of vials stacked in the tray of the

vacuum packaging system shown in Fig. 1;

[0016] Fig. 6 is a top perspective, partial fragmentary view of a vacuum packaging system
including a plurality of syringes mounted on a nesting plate in a tray that is positioned within a

vacuum bag in accordance with a second preferred embodiment of the present invention;
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wherein, Xaai is a naturally or nonnaturally occurring
am no acid conprising an i mdazol e; wherein one or
worre/ozssshon atons of the amino acid are opti oP&l/Ug2005/023138
substituted with one or nore al kyl groups; wherein the
[0017]anikig 7de bulexgpededvid gt thagacauh peekaging pstem @hmmv\m lig 6:s

optl onally substituted with al kyl, acyl , benzoyl,
Y I car
o812, JFEK) b o310 QKRS SO SRIR Y, prctasing s

shownlneFlgr G aakenaldogllime YAaT b of ik, 7;ahky| car banoyl
arylcarbanoyl aryl al kyl car banoyl, heterocyclyl sul f

on al k sul I .
otoigr e ST gt AR el Sl B o o o oy prtialy
positioatiwithiaried vacuinabag bEthe vaauapatagyeygenshoot inpFigsknt

Xaa is the des-anmno acid of histidine in V\,hi ch one or

Subst ??Lf’ ca AR B RIS A HHTTRORTS L o

[0020]natéJ &f‘ 1nolo npsautsgc[ 1%' thé/ foﬁg&&grde%gﬁ%ﬂ)g c&%}eglence only and is not

sel et group consi al ani
hmitm@fﬁf howotds O‘hghty t ‘fle:ft a Cllodze(’ ’Aln&) uppeR- dmﬁgh@tb dﬁe(&ioaﬂ mrthg: drawings to

which gfiﬁ:rsnc}/edfs B}%%L ‘fvordﬁ L}}'lgve })élaln Z‘outward y refer 3 c?lrec%onsctoward and

away f?mﬂ&&ﬁa)ébﬁk}eﬁe el B RreticGakitBiofithd aca@h Package byseviahriddesignated parts
Xaa3 is a naturally or nonnaturally OCCH i ng.amnm.no

thereofy chhg teraninelgey pyrluges sl spacincallywertione iyes thegeof and words
of Slm%rlﬁ)lg&}fl @ aRiohl1yOthe (word aa{" ds WsiBE MeSspediflGatfol dhdans @ tbast one.”

In one or rmore carbon atons of the amno acid is
optional |y substituted with one or

[0021]gr dﬁﬁrfgrrmg%the,dgavgpgsclp etail yuhetein gk%nthg@ra],s éqxcr gptqﬂike elements
througH&H nfﬁteﬂé Mtlordb ‘i“*{’ésr i ?%@%@'ﬁ’st %Féfgreﬁeén%tdﬁﬁerft BPéT\récjﬂﬁm packaging

consi sti ng -threonine and (L) -norvaling;
systema gdlwwiblrc@sugnamcé lerfOIrmTEngﬁ)}Piu@ilb’iﬁ resfdiqah eoniainesd 1 G Tl vacuum

pa&a%?%%%%@@‘&ﬁ%‘d?sggg&unf%ﬂ grai’ fthg 192%% At gqu@{)lglgAélt o m%dwal
contaidis hE Iaﬁhdfgh;apref@red edibsdlbﬁahﬁ, thetrmzﬂl(al pdwdaioas b@nrehm&fﬂnagly
f i.de chains; .wherein l,east f th id
o A5 e A e RPBACrAP s 12
havind #MOnfehdl BsvityagaamTheinkiical @o@biRers 48 dramie ligiifed corelaleri 6rmd ehe air
carbon atons of the amno acid i s opti
impergossiilpy 12 sgotfimiebios Beuumbbas Lt e e’@ﬁ“&fﬂ eo'%e%‘ﬁaé cgiptainers 16 may
be congﬂ}fs@d Gfarllé%rlg faf Qéltam@fq{i‘ Gedsl tBat Rekatkpdrted fRm B ﬁ{éﬂ@bltﬂoﬁ{ahﬂér

ccurring amno acid havi ng an am ng aC| d side chain
manufadtinehto an endivsen i addition, the a& impevipey fileg 18 appy bgsgmprised of a film or

sheet c\ﬁh thrllep 1120 & BfmdPhfo 4 &Bﬁﬁ{ér or bag having a cavity into which the tray 14 may be
inserted. The plurality of vials 16 is preferably stackable in the tray 14 and the vacuum bag 12 is
preferably large enough to hold the tray 14 with the plurality of vials 16 stacked therein.

[0022]  The tray 14 supports the vials 16 in the first preferred embodiment and the air impervious
film 12 defines the internal cavity 12a. In an assembled configuration, the air impervious flexible
film 12 completely surrounds the tray 14 and the medical containers 16 and the internal cavity 12a is

evacuated to a predetermined vacuum level below atmospheric pressure. When the internal cavity
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atons of the amno acid is optionally substituted wth
one or nore al kyl groups ; Xaa8 is a naturally or
woomwaasssal |y occurring amino acid sel ected frpoOT/UBE05/023138
~group consisting of L-serine and L-histidine; and
124 is evaeratddnthe n impemivue tledblodimd dapreferablhin faging enggegraent gvith at least
. optjonally substitu W, § : re :al : masition |
L
the trayat4 Sbilchl Ehlat theg védls Bgoneratlgidd net revectuaing tramspprtatsinn Ppecifically, it is
car boxylic acid;, and wheregi n r re .carbon Qs
prefencg A i MO TR ARy S Ub Pt 084 DR Benerally
prevenfsigfiH @ni@hé¥medt SRS vialsE@léh thét tRe ViakUbakhdtaldf do not rub against
nonnatural |y occurring am no aci d of Fornula

each other dyiag shinping, 45 3vill bp descabed @R o181 8ei8%eonsi st i ng of
hydrogen, alkyl, and hal o; wherein R and R are each
[0023] 'hn 45 BRSPS BLESIBdedt! 8V ialt8 GO BRAS Sital folyriric o,

ahégro en, halo, nethyl, ethyl, alkyl, h){droxyl_, .
prefer hpbeytic mefgriallard kgve awhaped . qoagqulﬁgq{y/pa thah afplgﬁag& hedgds medication,
s G B, SRR 6 oo AL o s o
limited thglgstieconistrudtiogs atidsthay be nstestdderf acarbr dnyrmasérial Hiat may he formed

. acid is addptional optiona ' ' :

into th?‘rgﬂ’?gﬁl :‘;‘hag{e ﬂé{h’e Vv e?skiﬁf Pe g}a}tgli Hcha? n@‘?ﬁ%{% lﬂ)‘f gln a){\ﬁal% E%g(lgd Withstand the
normaP@}a_@fjaltin% Soritdians af the viuls P rfuatexamplk,thovielsrlbinmgy mongructed of nearly
any pog%e@,c%‘r 8 osr lgugtleﬁ%lln;{ﬁm@ggrg lp?;ls{jcy glgievw{}a gﬁ%ﬂ%&%@i far ?ogstruction of the

vials 18bb@eSest thOeae Bfﬁlbld@lﬁﬁgidftﬁé)ﬁlﬁﬁtia nEdriabxanthe ger{eR)high resistance to
erein R4a is selecte

f BN ‘
breskaliy t R OGITRHFISd Aidh RSP iTer SPAPRSE G Ha Lo s surfacs
hat ar& Gyt REMELALA ¥n PSS id4@6ht he group consistin
t ataro?e E@E(},rgg(geﬁfmﬁal 0o, met hgglﬁltnf%:ﬁten]t‘1 hyl , al kyl, hydroxyl, °

met hoxy, and al koxy; wherein R7 is selected fromthe
[0024]gr olngthe st prefarieg eafboripenn drafraynidtin Wn,stra%cf g aipprmofogned

ST Yy 15 2P S PO g i
nearly whe menwfatthwengipreesst that isgbsrtofirmethe gencrah haperad siap plohe py 14, such
as inj e%\ﬁri](EerH%g]}dafgr r%%&l“th?,]lgg’ 8r’a gng)irt] Oeir ﬂi?@hﬁ%(mﬁ’&&ﬁ&'}ﬁhé%ssmﬁé brtefétn%g \
embodiment, the tray 14 is constructed of a thermoformed plastic material that has a shape and size
that accommodates stacking and storage of the plurality of vials 16. The thermoformed plastic
material is preferred because of its formability, ability to be sterilized and relatively low cost. The
tray 14 and vacuum bag 12 are also preferably transparent or semi-transparent so that a user is able
to perform a visual inspection of the vials 16 stacked in the tray 14 in the assembled configuration or
at any time the vials 16 are stacked in the tray 14, but are not so limited. The vacuum bag 12 and

tray 14 may also be constructed of a semi-transparent or opaque material. !

[0025] Referring to Figs. 1-5, in the first preferred embodiment, the tray 14 includes opposing
first and second sidewalls 32a, 32b and opposing front and rear walls 34, 36. In the first preferred
embodiment, the tray 14 has a generally square or rectangular-shape with the walls 32a, 32b, 34,36
separated from each other by a floor 14a. The preferred walls 32a, 32b, 34, 36 extend from the floor
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wherein the phenyl ring distal to the beta-carbon of
the amno acid is additionally optionally substituted
wowdaoe/okssbn, net hyl, ethyl, al kyl, hydroxyl, nmep¢DKg2005/023138
and al koxy. Further Xaa3 ay be histidine, wherein the
14ato bltqt ¢ddieridb.i B th@ﬁrsbpmfelnybd smbsdiient; the tay A hanetray heigtdly of

spprosgi i A0 plre e Green (26n By pe EFb hettied g he bove-

listed 1¥ight a8d ﬂlh?’zlﬁh\fé & Wlariysheh tlﬁﬂ@abl}é t® admsmntddhtedhe/tfsomtmmﬂm of nearly
or nore a roups. Xaa6 may

any izBRBRRFAREHER Ca¥ BREE: ot Hlont 2 1 5T G Ghih G et for he
walls 32, ?ibo I?@ I8t Pﬂéfen%d & paQ{agntgléﬁH ARG BN g kR Y rBR redRIsElI6NN the tray

each of the al pha-net phenyl al ani ne, alpha met hyl
4. -2 -quorophenyIaIanlne or alpha nmethyl -2 , 6-dif
| uor ophenyl al anine is optionally substituted W th one

[0026 or Mﬁl %lt(h“ qulﬁl%he f%ﬁ%?efﬁ?é/d BfookihdH aQ ﬂ&)@ketm&%'f&med in

threoni n is optionally substituted with one or
the ﬁrsman@ Sfa;bkoj/ $1dgyvailqg @ga, BXbaQThmg}e peekets 38 prerpr¢lerahbyi age-slaped depressions

formectytgtk h?srtnfir?d s%%cl) [1? I.”ﬁli, §a¢ Ht]af xtetnla%utwa?&;l? ?%]Lﬁ\% tﬁ%'cgnter of the

T} fona substitu
tray 14adindnmt1ﬁarﬁul th it l_em ) pmanﬁan emMndﬂfsuﬁfadRIOS' phelofithe medieal containers 16 or

s 15 ot iy R RP L Selphos 20 1
first ptléﬁﬂihl?egléltnbo&tﬂeﬂﬁ teaeh,ofatel@rls@muewoh@ silbwalBragh, @Q}bdﬂdlbdﬁsx}k (6) side
pocke 3Dl oy RSy SELEBEA BaNainersor v 16. The side

pocke@ r3ﬁ'p9ﬁﬁﬁﬁ&%hﬁorrﬁ "t@éthé’ds@@f)&ﬁ&?bﬂ the eﬁ@ﬁn@lr%&] dﬂtﬁéﬂllﬁls 16 to provide
al kyl sul f onyl, arylsulf aryl al kyl s

stablhtyrt);;r cachaow 0bwiels| 14 vaihimsie frap Ag fo gﬂnenatly eteafgtrt;ﬂpesuw ofyigl 16 from
topphrlt_%\éaﬁnféltng%%rb %ﬁ%%fﬁgﬁ)g E]er ﬁ@&e@iﬁecﬂﬁ%@em‘é@&?b%é 8@ Bhckets 30 and

des-am no-H
conford ’(o]d—iiem'ttddx challet pyition-of themxtcyfua,b pwfrae oldt leaa‘mjme(r@dtcag container or

vial 16{ | Lo Qeﬁgg@?dp 8?%%‘?‘1"1 shzan dr O S%e e{]és%éh éf% i< %1 mpp%stte sidewall
32a, 396 ptmtdé@ﬂ&tushal l’@bt(llfy r tl&rrbwa)f Ivmizbllﬂit yithee trapd4 @ r{odlibited to the

1nclus1[c)>-ﬁ|a,olé nql,pgg s}@pﬁgE a%,g L Dal@ﬁ e@ea@gait)%g%grag& én@m to a portion of

the ex%rﬁ'@ ShydcRi 'opﬁt% 'vga,'lsnﬁi Fop BkPLY, IthCsidalls 326340 Hﬁy hB®e a generally
l'yci ne. Xaa be selected fromthe

planarguissiab surfage @tm e aflenible syylace thatdsabiaip @’é‘ tg &ppform do a portion of
the exfe%ﬁ%ﬁ gthglé&g‘&t@@é' fvgx{‘%dd‘?tﬁon 1316"& ?’S 1 Bt htntteé‘td\@le 2bdve-listed

or o-
number of pockets 30 and peaks 30a on the sidewalls 32a, 32b and may 1nclude nearly any number
of side pockets 30 and peaks 30a to accommodate nearly any number of containers 16. However,
the side pockets 30 and peaks 30a are preferred in the sidewalls 32a, 32b to provide stability for the

vials 16 when they are stacked in the tray 14.

[0027]  In the first preferred embodiment, the tray 14 also includes front pockets 34a in the front
wall 34 and rear pockets 362 in the rear wall 36. The front and rear pockets 34a, 36a preferably
conform to at least a portion of the external surface of one of the medical containers or vials 16

when the containers 16 are located in the tray 14 proximate one of the front and rear pockets 34a,
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Xaa7 may be L-Thr . Xaa may be selected fromthe group
consisting of LSer, and L-H s. Xaa9 may be L-Asp.
wXa@i6028%6y be sel ected fromthe group consi stipPgr/o$2045/023138
phenyl -phenylalanine, 4- [(4 '-nmethoxy-2 '- ethyl)
36a. prtﬂie Iﬁyét]preﬂélﬁmydnﬂdodmhame Jthetfrort bdd teaewhids §4,36' eacle'tnhgaﬂg twelve

oppom&qgﬁ% a}‘xd hen (:‘fkg‘lisgﬁﬁ zigh t%acc%r%lgxodatg?\ﬁg X(ﬂumnsn%t?vﬁalf ¥(% n the tray 14,

The tr ﬂh@@ﬁ(lit l?nﬂﬂaﬁrtcy H@'lﬁ?dhhéitﬁl of téelvé i’ront-anﬁtréby lppélemyd4a, 36a on the front and
rear wa&rls 3f¢ r?orgc? hg?%ﬁlqﬁgtqﬂﬂayy B‘ﬁge : ]¥c|3ag Egﬂ%}%s)a'ﬁgrﬁeq%y gllh%rym%?é the tray
14 may} 1nEl§1§e néalrlg A ALY bRNERLar pheRyI4! 20 tﬁﬁ proﬁ@eﬁsltébﬂml for the

cted fromthe group consisting o
vials l@hénglthegawnpm@ranﬁeﬁgl intp the fray 14p% 1ﬁ9y gxﬁ]@ﬁy ngy front and rear pockets

34a, 3&%&%@%&%@0 aﬂ:elG s1mp15(%es 3&41&9%?%9% alilcs/or rear wall 34, 36. However,

the front&nﬂyédr (ﬂ)}bbl&ltsaﬁlan}ﬁa afle p@fe&ed tdpr’owdd stedeilityyfor thetvéaty 16 when they are

yrid Ialanine 4- (4 '- trif luorone thyl phenyl)
Placedﬂ§06§=r “al ani ne, 4- (3 '- met hoxyphenyl)

- 3-pyri dyI al ani ne, 4- (3 ' -met hyl phenyl ) - 3-
[0028]py Redytkial &Fige, 1 #hd 3(4 in thedird phqitresdydmbodBnent, the tray 14 includes corner
i m dyl al an]Lenee and 4-

pocket} 44 BV BRrMICRR Rt GRLR Sro0 kLN R AP B} g fpt and rea wals

34, 36,8426V ePy. f TREARkHer béckdtsUa pheekably confirh k@GR uré in & ligerr&nt with at
carﬂgoxam de (NH2)b and wher ei nQR7 is sel ect ed fn[go

least a gpriigp of Hresitornah girEice R e Ssdicabonutainers g that arﬁp%ﬁ&nﬁé o  Sorners of
the tra??@ egfmllaltr I&?\l}b §fawg£>&ééts@@|a¥19 ¢RL R 1BBYPoBR1P34A03 6aPBR chA®r pockets 44

ereln . i's an am no aCId
stabilizghe ntvechnfl colmmk of yedio CQUﬁ@P@tlﬁﬁ@ﬁt erefpositianed infheyigayhld. The tray

. -DxAla r - . .
14 is nﬂ&‘ﬁﬁ}?d %)ﬁg ﬂ%gn éf @g ?%rg)%wolcléetg éﬁ ax}d may include corner pockets havmg

nearly 2nyreibdyi ghiapetol adéanem Adateczatip nyy isizedacuisuamd aedical container 16 or may

have a%ﬁgeénb o'ﬁf&%{%ﬁf L C %ica nfer B?ﬁ?(lg% 4X éarte et %a ¢ a %enerallg fatcuate shape to

accomibdhte g8 gcaBdlll bjdﬁfdﬁcal)&@aasgl 4 thatdie ﬁmmlﬁd Erctilel traﬁ |14act ed
fromthe group consisting of L-Ser and L-His; R i's

02150 e P 1 OB B RO TS e b oo o
floor 1&3%@% ﬁﬂéiveﬁfs Rox, )BQb Bﬁdifrbﬁt amehes wals 84 Gmtlﬁditﬁaegw&up Thé plurality of
vials 16 is preg erably stagk%(ri c1)n the tray }{4 w?trll% h%tac? 31|de 16a in contact with the floor 14a and a
base side 16b proximate the top edge 14b. The vials 16 are preferably loaded into the tray 14 in this
orientation, typically to accommodate loading of the vials 16 into an assembly line by an operator.
Alternatively, the vials 16 may be stacked in the tray 14 with the base side 16b in contact with the
floor 14a and the head side 16a adjacent the top edge 14b, typically to accommodate loading of the
vials into the assembly line by a robot. In addition, the vials 16 may be loaded or positioned in the
tray 14 such that their sides are in contact with the floor 14a. One having ordinary skill in the art
will realize that the vials 16 are not limited to being stacked in the tray 14 in the above-described

orientations and may be stacked in nearly any orientation for insertion into the vacuum bag 14. The
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R6a is selected fromthe group of hydrogen, nethyl and
nmet hoxy; and R7 is selected fromthe group of hydrogen
wap@oemesshy| . Further, Xaa2 y be an am no aci d B&l/&81008023138
fromthe group consisting of N-nmethyl-D Al a,
pluraligy-ofefidiy 16 brePreferably seckentlativedphghtlyrin che(tiybly tp rédunmmobement of the

) flyoro; Y b d Xaa8 d
vias 155l Eun “pdPeed Y dus 14 SHEre e Faesy oL Faamrigns f Lt

R3 may be ethyl; R may be nethoxy; R3a nmay be sel ected
[0030]f r (Rufédniag gy Pigp. Icaidi-4tin thg fiodt prﬁfdbrli'sﬁl engodingdninythe trdy B atsyincludes

sonsS MRS 7 AL Lo 098"y . AeLely SSBEEL oo o e

head ki@ Bd hdl/of Haséﬂéi@é %Hbfthd%nbdx@al sehteiaécKd diiethd &ﬁx‘caﬁﬁ@y ID6 are
consi sting_ of ethyl , Xaa2 is an am no acid
positioged wctheay tbin Qrﬁ:@t éﬁw@c@kmﬁam Heywith respegt &0 tth-t%tlﬂy [The tray 14

prefera'2bl87 f%ﬁldfsqgl 1ggy$f depfRio s%&ah%QM%wsﬁoﬂ % Panforms to a single

et -carboxylic acid
head oPbare tlﬁg{,l Iobpér |smlgl¢e:ontamar trosalilbc Ipthie dirst Xredereedyenzhodinaeng one
end ect rom Q Ll
RS AELTSLSEL RO IR MEPYR, GRS, s
ninetyfst:ovinls N6 tigh aierpositioasdswithia thefprdfertat traiynm lIHeIIt&;y 1R3s net limited to

GG T T WATIE W R

28 to AYSHRe&de néhYg'ra%%umH&tdeﬁYs carmedﬁiah@fwame%% w&hﬁﬁth@t@i}elih In
fromthe group consistin qudrogen met hyl

addltualnaleétawﬂ 1s pgdimitedde the dn HFRIREIPS 38 @mg BY3k hayq %@eneraﬂy
planar?foop Yg{?%g ort TR HVIN4 l@nﬁqe'@ﬁﬁ%ﬂws 28 'i)gefggblbl%lcﬁiﬁl p?(%eﬁ? orienting the

rom-t oup consi sting of hydrogen and net
vials 16Fvthimthe traR 14. may be sel ected fromthe group
consisting of nmethyl, and H3 0 ' o

[0031] Referring to Figs. 3, 3A and 8, in the first preferred embodiment, the tray 14 includes a U-
shaped peripheral flange 38 formed proximate a mouth of the tray 14. The top edge 14b forms a
bottom of the U-shape of the peripheral flange 38 in the first preferred embodiment. The U-shaped
peripheral flange 38 provides strength and stiffness to the tray 14 to resist crushing or other failure
of the mouth of the tray 14 under loading. For example, the peripheral flange 38 preferably provides
strength and stiffness to the tray 14 such that the top edge 14b generally does not deform
significantly or buckle when the tray 14 filled with vials 16 is positioned in tﬂe internal cavity 12a, a
vacuum is drawn from the internal cavity 12a and the bag 12 is sealed. The tray 14 is not limited to
the inclusion of the U-shaped peripheral flange 38 and may include nearly any sized and shaped top
edge 14b that is able to perform the general functions of the tray 14 and withstand the normal
operating conditions of the tray 14. The preferred peripheral flange 38 is integrally molded with the
tray 14 but is not so limited and may be comprised of a separate component that is mounted to the
tray 14 after construction of the tray 14. Alternatively, the top edge 14b may be rolled or have an
increaséd thickness when compared to the walls 32a, 32b, 34, 36 of the tray 14 to provide stiffness
and strength at the top edge 14b. The tray 14 is not limited to the inclusion of the U-shaped
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Xaa2 may be an am no acid selected fromthe group

consisting of N-nethyl-D-Ala, a-nmethyl-L-Pro and
wa@edinaoesgsebut yri c aci d(Aib); X may be fluoro; YPoEYS165/023138

hydr ogen; Xaa8 may be an amino acid selected fromthe

perxphegaldlapga:ﬁﬁwmdsnamclmﬁe b teBoinabend ak theftep ofitBe waljs Bla, 83tk g, 36 without

be hoxy; R3a may be selected fromthe group
Suffeme%ﬂ%'ieﬁlf?rﬁﬁm%‘?t methyl and ethyl; Réa may be hydrogen;

R7 may be selected fromthe group consisting of
[0032] hy Refigng @rRigsxiidand 8, id the Arsopieferred spbediment gerts ok forsred in the

d
priohGSLSHRTRN 55 B BB HRERL S B PATHRRLH fy cpecee 140 o
the pergn‘éﬁgtraptﬂ f3 @&dﬂﬁla@ﬂ% fkstkidewiil32a sl ea%cﬁmi Reicact tfbughs 42 formed in
the top e@;f@eofahe:éqr ?ra]_ z;q%gp %?o@ﬁ%gﬁgggq%&l?ﬁé\%a%é% %ﬁﬁmt and
second?selrﬂ?stcffﬂouggsem 9 BRphe 'feﬁglrykfﬁ’cé%ihlﬂ}cmaﬁb&i ind¢\the peripheral flange 38 at the
| prperidi ne-2-carboxylic acid; X ané) \})ar e each

top edgenldépe Aeshepeyd cawities t ladhe ﬁr@mrsﬁq@efb%mﬁl@@ﬂsw@h {rayetuf0, 42 is
assomarté/dd\{n‘ﬁ'?ﬁlﬂa &k Jl!i dcRets ?@ﬁigthé ?irs@g% d@&s’\ﬁl@ 8h£ @Qﬁ dAccordingly,

e group c nS|s
in the el mefeardd Emboditnbet, the dirg smibwhlj/ aliaagdndesmgq mughaﬁ@ a@d g lsecond

s K SO PR R B8t o o i

or puréerggéfﬁbﬂl%r%t@ i NS Whenigvadfiunh iscﬂmgeﬁr pu-geLigas dlowsetth yiie internal
an

e e o (0 B S0 e
The trdy & 19 ﬁ@ﬂlﬁm@&lpté s ih&18si0f oftuél fiﬂ,ﬂ&m Rechdsetiéryds trouEll}H’ 40082 or to the

be selected fromthe grqup consistin

abovelgadri o BVERh 405D rechyripkersl AoaEs Ho 1o sgemple, the vents may

be corrin? sgfé]feﬂdpl{.}{ g&’ J'frfx%l EPLR SFRmSHirSt drideeoRll sﬁéﬂ?ﬂs@da Qb“ér@he front and
a- am noi sobutyric aci d(Aib);

rear Waiﬂxy“)4bé6 61 audngle or multlple holes formed in the floor 14a of the tray 4. The vents are

preferably formed in the tray 14 such that air and/or purge gas may flow out of the tray 14 when a

vacuum is drawn from the internal cavity 12a and the tray 14 is in the internal cavity 12a, as will be

understood by one having ordinary skill in the art, to permit air and/or purge gas to flow into and out

of the tray 14 without being blocked by the flexible film 12.

[0033]  Referring to Figs. 3-4 and 8, in the first preferred embodiment, the tray 14 also includes at
least one vacuum groove 20 formed in the floor 14a. The vacuum groove 20 is preferably
comprised of a channel that traverses the floor 14a and is in contact with each one of the plurality of

depressmns 28. The vacuum groove 20, similar to the vents provides a conduit for the release of air

and/or purge gas from the medical containers 16 that are positioned in the tray 14 when a vacuum is

drawn from the internal cavity 12a. The vacuum groove 20 preferably permits the release of gas or
air from the inside of the vials 16 such that air is typically not trapped within the vials 16 when the
vacuum is drawn from the internal cavity 12a or purge gas is introduced into the internal cavity 12a.
The tray 14 is not limited to the inclusion of the vacuum groove 20 and may not include a vacuum

groove 20 or the tray 14 may be include a mound or mounds of material that orient the medical
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Y may be hydrogen; Xaa8 may be an am no acid sel ected
fromthe group consisting of L-Ser and L-H's; R3 may
wheooekssh2 ; R6 may be net hoxy; R3a may be sel er€PUSI0DHM3138
the group consisting of nethyl and ethyl; R6a ay be
contalﬂeywlrmlehnha@as lissablde esgape figerthe insidn of e rcomsmetstm bD’ITEOdeg a gap

TR T —
16 are SEHNRGD dSthe Gay M Incldbdioh/ e valing gfdolVk BO ﬂ%y'ﬁdl?:ompnsed of individual

holes IegRS95) AEFERERETES 2O RELORY £0 TSRt PERT MRS T OB Forings 16 when a

Vacuutﬁmrh@ﬁ?rb&%&in?én@ iy pgnefit of U S. Provisional
Pat ent Application No. 60/584,826, filed July 1, 2004.

BACKGROUND OF THE | NVENT] ON i cal ntal
[0034] g e Reifearing torkigs Stad §t i@ est By BB gt g ends 16b of the

vials 1@%&11‘6'(1@?:'01% ané %Bdwfé%@fo? B {8 of FArdyaMExiRen!tRWiaKs 16 are mounted or
det ect ab E rogen [evel prior to the introduction

stackedin thetac ki lon eoﬁrstamferred embeﬂl@am e Ytlfcto hiave g vighaeight Hy of

¢ o fh ials 16
coposTER G SO s BT 2 P D of e vis
protruding fromethds iopedgehitb appmxnwelgahe-qmteal,mb % arlhervagls 16 are not limited

to havxgtglcf:tgfs i&%’l}[ ﬁ?vlg%%g ﬁ% ﬁi}{ inches : %hm%}?ﬁav Tng%:l}l %nlyohg lﬁ?% Fhat may be

accomiOWE¥E by thtefﬂn@y medircalditbanthaivinéy 1 arayothinitedfte protaiding fessn the top

being sterile n.fr nd non-vj abl rticul ate
edee 1 o 3k DO Bt BBk P b Sl s 1
16a ar@ﬂtl‘éhg\plt@&@rt TIJ ddg¥ 14801 éi‘t‘é\/re@ésséwﬂotﬁ)ﬂﬁdlgﬁ Big 14®Y Qiov&ﬂdr &is preferred
[ ow | evel non-vi abl e particul ate matter

that thersiglscll prefeysie diomeths forf estee d4lasHsh éhat memaguughaags&% ?%@%e portions of the
head eﬁ‘(ﬁ $6d glpdagé‘edg]yl 65 2hd Qiﬁgs 8 tﬂt{r\’/lﬁlg §6 \Wheh tHRvasiiinh RARaWPEER the internal
, hon-steri ackage and are

<mvny§2@knkmnd¢hokhhhedbdﬁdner&mn@éhﬂﬂ@dAto reduce pyrogen ”

Ievels bef ore |ntroduct|on into a vial or syringe
[0035] | ﬂ{%fnlgﬁg%ﬁﬁfgp ggt in éQeogr@%er%eg&geﬁeﬁr)ﬁuzxeelﬂnﬁle LIRS 12 is
comprtsedirpﬁihatvmnfhmg 1a haviad dieegememksdhapd ofe regangularibag wéth an open end 12b
and thg ﬁgergiﬂé:?w 5, l?gr L[hg ﬂ{}%tg? cre{giﬁpa o 1? Pr%?egago?y )%’é o&%ﬂ%ﬂ E)Ve%L&npass the tray
14 whéeht & five! Mﬂﬁﬂhapda&e?@nuralgmn tzlifaBdBlrJ] rrae lvaduornfbagl 18 wpxafssably

or syringes to perform pecause the glass via
constrigyed PRy 05 SPATI B DGR & YR OHTIRAOISHLS T gied: The

vacumtﬁ%ﬁ ¢ 1§M§‘d‘prfef35abl}h&)n@ﬁ'&@&i SrathdiQeh] tHat®B. abldeBh’ eterilized,
po

'ymeric or plastic vials and syringes are t

depyrageated clegned afthonanrble prstiqusipirtier dpd sealeut He 6P Dgén:‘:ig&b gich that gas
does n%Y%qul% aﬁ:&ﬁl 19 %apyﬂflﬁﬂfgrkgs i \eBks @F%c&hﬁ Bhégu@mﬁﬂ%ﬁal may be

astic vials and syringes may
utilizelieo vasiact tandoinm hag i2,ad vilbbe ntlststoog pyege haviag rdinary skill in the
sterilize the vials and syringes, but the plastic
vials and syringes are difficult to dry and the

process is time consum ng and generally wll not
[0036] €SThé vicaum®apV2bf the pmfem@lemﬂ)odmneats indudgstagedr aotchig| (Fig. 2) that
for, filling

sccomppgiep PR REO T e 17 PRECI et o oo pi g iy 14 and

vials 1%” dyRMhtt D AR FRkderhd Ratnokdtel sdimplified o@élﬁn@w thg eacuuiegackaging
daring and after their shipnent. Shipne

systens 1 @ i parmitanghdiater b0 agcagsdhedray hand yipds1a: cplter%@VH’s%soé%W skill in the
line would elimnate theextra sterilization, pyrogen
reducti on and non-vi abl e pazélculate matter reduction
processes that nust be perf In addition, vials
and syringes are typically sterile, have a IOM/pyrogen
| evel and a | ow non-viable particulate matter | evel
when they conme out of a nolding process and it woul d
be advantageous to ship the vials and syringes in this
condition without inpacting their sterility, |ow



10

15

20

25

30

pyrogen | evel and | ow non-viable particulate |evel.
[ 0005] Medical containers are typically shipped in
wWho0es?28562 ays or ot her |ike shipping contai nerBCT/081005/023138
are perneable, not sterile and have a relatjively high
art will keiet thaf theyiotedRss providedifir bpeming congenigricp pichig not required for the
iners are often utilbi 3§
operat it B HpamiTR O ey O SER1aPodtal B Ry e itejon noteh
that provitRb aaharxﬁ laotch ksbeghl @tetnotoppektht Necuadbagdl, bomagibeepsstructed of a
' t

out of e shi nt ai ers an e .themonto a
o sirhg8hisn G BRTCHOY PRETEG PG 137 AP deR | bl etof b tear open
the seal%!i %gcﬁluﬁpl?c@ 2nvie beli@fgd,va&hﬁn Bdd AfkRg iCaintidraststhaltie tear will
| so be sterile, have a | ow non-viable part.cu

proceechﬁpméhe teanmatchiiplongaling gegwal&,pg@gﬁhqu@g & a m%g&ggfog Fl@ vacuum bag
12. Vaglmﬁn 845 BRI pglé %Q&lgg?‘{ dhdral ﬁ%tlcadré Rod¥eh DRk hhERE skill in the vacuum

ena eaned of particulate matter before
bag artt thf meumr bagHa nuAyemhincludertheltear woigh d 8 ped wavld soniire e fungtion, as

hi eril e and non-vi abl e
would ]fJean% (%logt% Or%ﬁ?‘ ers r(r?lie]nea'p}%/r‘(’\rekg@ﬁn}‘1 %Ignt ainers in a
sterilized, pyrogen free and non-viable particul ate
[0037] matlh eperﬁﬂlcee ircthe fisst peeferted ambndiynebt theakedicad p@r@@tleprg o yalg 16 are

f f f t
molded[C %%@g}ﬂe%%f%lﬂg{m o%g Hlo%go ra%gghtgea 9% esrlg%gér éia@lﬁ&g Egrd)gen free and
non-vuﬂﬂ?% ﬁ@ﬁ@hﬁe Boxesra! r;Ithll;‘: diats I(ﬂarp ﬁrsam(ijhte thmgasy 14 inghiy candition,
et ok et Sl bbb S e S o o en L

extendé’ é Rk e b ans Bey 14 1stdl@)prélﬁx\éblyl$l;brﬁg @!ylmgén frecdnd non-viable

er causing surface damage and potenti al |

particujae metterdroegviisa ke els A6 8% Iserle DRE A eAY Wit sirfed into the internal
cavity Y%R‘E/‘Jlan?ttﬁg hei¥dlle §'51 ZaAoCi\%Elgdtélgtb)é précfete‘?@iﬁleﬁi vB&um pressure such that the

ageous to vi al syringes in a
flexiblpfitk 49 surtrdnatkds gmzhfmgagds yhedmefslm ap]@ashpprt@pgﬁﬁ the mgdical containers 16.
Spec1ﬁ§g&h &]be @éxﬁg{oﬁﬁggg L egegak?{l ?:rrl %tg%sgtﬂcra g < ge%’ fc’?g?éfgléeaﬁﬂs 1?1and portions of
the sid¥ biffced RehiGyéxitend@at ofithe m@u&rufﬂm tray. 14BRY E@&Mmfavesmf the tray 14

THE | NVENTI 0007 e st re
uner GG HEmpA A oBogirs ke P S BoBRSLE B oy e
predetér AN RAGK Phtisifle SYSAE 1}f Bhintafrfd S Metintar@alecapityl t 2. I"Itkye sealed
f nmedi cal containers.

he vacuunrpack in ste
flxible fibhddes tebe tray 14 s plwraliyofvisls Huthreth 18%1 bedgRRra e thout
mgmﬁ@aﬁl)? nﬁ)@exﬁ%ﬂt de ‘ﬁl%e\ﬁé{érﬁ@ Bechh@thdhidiokpeRt %fséu?é HPthe Mexible film 12

ernal cavit e alr inpervious flexible film

consolixiargs laad Bbids ﬁwr\mabmﬁjm pobigion irmie Ayl 14-hAcepsdingly the vials 16 generally do
tai ner.s. The .intern 9n@ ecach oth d

ot BBt kP B 1 BRI 8 abndt cach othra

potentiall ng datbgs ¢0R08kr. | In additbhef thajpécl6 and tpwelﬂ @ra siefilized, non-viable

odlnent of the rese nvent.i 0 s . dir
partlcql,%tp BEdter Bee W&@ &eg\ gprbi;hgy iarie)}nsce?t ol {(1:15 ?ﬁgr%gll cgl%rtfma the vials
16 and ¥y 14 ﬁ@ 3RO gbRrdIBn it sAnelcaiditbrt Whéh the vamamumgéd is opened,
I nternal cavity of an air |nperviou erxrbIe fk%
assumifiggherpredearniined Yaguam prrasuse isgstaed inyle iisTAY CEWY &4 cal
containers into the tray, inserting the tray filled

[0038}M t I thd Fr AT BIRGR cRHBHRIAE e Vifls 96 biRGndeRtb@iniddhe €Y 114 by grasping
evacuating the internal cavity to a predeterm ned

one orvRcrewithreads 6 with aghechinieal pheobpliesmhingt shopm & ke viglds flow off of
and engages the tray and at |east portions of the
medi cal containers and sealing the flexible film such
that the predeterm ned vacuggrpressure s generally
mai ntai ned in the internal vity. BRI EF DESCRI PTI ON
OF THE SEVERAL VI EWs OF THE DRAW NGS [ 0009] The
foll ow ng detail ed description of the preferred
enbodi nents of the present invention will be better
under st ood when read in conjunction with the appended
drawi ngs. For the purposes of illustrating the
invention, there is shown in the draw ngs embodi nments
mhrch are presently preferred It |s understood

o 1. i "

L, L
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posi tioned in the vacuum bag of the vacuum packagi ng
systemshown in Fig. 1; [0012] Fig. 3 is atop
w@enspezsst2 ve view of the tray of the vacuum paP&EYB1095/023138
system shown in Fig. 1; [0013] Fig. 3A is magnified,
a med1¢habdintaheﬁm@an@rasgeﬁmtyl . Thewedlfanidabartrria prafrabll @swa@wdm’lth a

oo REE G ABRLRSTU I T 8 15T PSR v 1

are positloRBd 1 BWs Hithid e Y4 @id dablﬁévMHtG.hu msoa@teﬂgmﬂg @y&&ﬁe depression 28.
shown in Fig. 1; [0015] F| 5 S ﬁ@%é a% nal 14

Specifigalsnorse ttlm@ethﬁ%lyoatq@elis Sniay ¥ ﬁ%}l t‘P%wm e,

the conglnérg g X@%Waﬁ?qmé@&cﬁ%%ﬁmyﬁbmtd 1Bnit bﬁbosﬂre off {3 %Bhtainers 16

I's”a top~perspective, "partial fragnentar Vi ew,

to contmﬁmanw ac pynogpadkiogs gy styfrdlewth@mmhq@bpr@ b‘Ftu PHPI foyngsfting the
nge (S}

cons{ 14 FREReTle G fad 153 BB Spbilaly ibobpl fhopeson

station $@Q13manSMrﬁ.f and alignhagpdétiorn ﬁnspécttoh@rqfcreblerdletermmem whether the

7.1s.an ex ded, vi ew.of th
contamﬁ?a g% Q%ﬁ geipéelbéehﬁhgﬁgﬂﬂpa:l ape aecatése nftaﬁ)fg]j?y é%;cy ﬁ%rlslslaped
contair®®y 16 @by ﬁd&t@ﬁ&peﬂ@ @{ab@ﬁrﬁhm\ih@&‘ayolm atnlaenatyrt&ymuéabtm vastommr. The
ackagi ng system_shown i n Fi ﬁ en a
containjeps J6arg prep(:‘qrgbly positipngd [11@‘@15 §py %4 @uc’hg gt their gﬁ]l%ﬁ t are in facing
engageﬁ{eﬂgtﬁfltﬁ ﬁ%tdeﬁf@émnssﬁ%d elefMatd analicy Eﬁﬂu@é aBowéakdidfledge 14b of the
probe parti al positioned within the vacuum bag of
tray 14 he vacuuntpackaglng system shown in Fig. 1. DETAILED
DESCRI PTI ON OF THE | NVENTI ON [ 0020] Certain

[0039]! erlmﬁboﬁtggﬁlrefeﬁe&' shfbodifedth@e VRald %@Q}b@ﬁ@&l"yhﬂdettedlm&@fhe tray 14 ina
conveni ence only and is not limting. The wo

series dfrfogiteen'(14) revs betweﬁlbth@ ifirst ampbsecWewa‘Ijégg@ r?fgb eThe first row of vials
16 pre%ﬁab? 1nclo Hg's fo%\ée{ﬁ‘é?ﬁg %Nth Es%aﬁ'{&gg Oqtﬁ?ﬁecﬁglr@ﬁ‘ﬁ Qlepi3ssBAIL8 proximate
the frofli O’reé:etrlvmllb 340¥E r’Eheandi vmtrsalﬁ if therrpws @sp@mﬂade,sugh thetthey are within or

€0 ric ter of th &
contorfag et pemperly 4 A SRR 3Bl GEhAfe of perow are
associMed Gth SHREGdt o€ Pat Pocketn Bt B64lon the fiovbbi resvdllsrhed. Anetond row of
words of simlar d|t| nall%,gé.th(e vvor.% "a" S, end vials
vials 10de@en seifrsl 181967 b WB?FéFPé%lﬁﬁ Jaght PRe 28T TORE ™ 16 (5’5%1 ©
16 ass&RaatEd &Ftﬁ%n& 9r B 8iad F)@Mdeﬁ% ahfl afl 6pRising W1 @6 @hAn bpp®ite end of the row

nuneral s 1 ndi cate ke el enents throughout, ther

associabbwithione Ff s peaks 0@ nigach of thejvialy 1%%%?@%‘1 Vb4 Sﬁléﬁﬁomated with
a depr?,sslolai 2$29Yd %@ﬁ&ﬁl%v&% ﬂ?st f4re %ﬁﬁﬁg? llﬁs)értgﬁﬁtcgtﬁ@trﬁ? 14-Qatil the tray

transpor ical containers 16
16 is c'dihx@le#fﬂsz fitled pzahk/wgl;s qsrg)ttwy steémlmntam@raj&e Jheryials }6 are not limited to

e BRGNS BBy e B €y 14 o oo
patterr?&ﬂ}ﬁgy HIEBS inséried it dhectedy ldcnbad tae. SHihﬁrean,et ;sqmeffeur«abtﬂqyt the vials 16

nprised of vials 16 .and the air i Qu
are P0$1§012ﬁdéFéFa&’éﬂ/mé]éﬁﬁ5%Y Wip tsrmapngeihg nﬁﬁ ?ﬁ“ﬁ“av?trtﬂé %lals 16 are
closelﬂ( fhalA3h tfe 51t1§4 td %&eraﬁ@%ré%ﬂﬂ s@g’ﬂlﬁ@ﬁﬂﬁlat/d’i@d’rﬁ ofithe &M’s reoduring
ted to vials 16 and the air inpervious film12 is
movem@ttorshtplvleﬂ to a vacuum bag 12. For exanple, the
nmedi cal containers 16 nay be conprised of nearly any

[0040ﬁ 0 nf{@feﬂﬁ{lg 10196 SPAnd N AL whsebdrag BB ieeskid: KiRidls e dteq@bluoned in

ont ai ner” manuf dcturef to an end user, In additio
the tralytid, i tray i éy inbated intp Fim internabsaviie 12aphihe ﬂé’&b]c?fﬁhél qt ivRgHum bag 12.

or sheet of material that is forned into a container
or bag having a cavity into which the tray 14 may be
inserted. The plurality of géats 16 is preferably
stackable in the tray 14 and"the vacuum bag 12 is
preferably | arge enough to hold the tray 14 with the
plurality of vials 16 stacked therein. [0022] The tray
14 supports the vials 16 in the first preferred
enbodi nent and the air inpervious film 12 defines the
internal cavity 12a. In an assenbled configuration,
the air inpervious flexible film12 conpletely
surrounds the tray 14 and the medi cal containers 16

AN - T Y s
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prevents significant novenent of the vials 16 such
that the vials 16 generally do not rub against each
wW@rwe28562 i ng shi pping, as will be described i PICOUSZN®023138
detail below [0023] In the first ?referred enbodi nent ,
As wasdh® desaited 360var e cmIS L a:@pre&rabﬂy ® q@orpk;/rréfrqg@n diee and non-viable

pric RS S M S B 3 0K e cviy 124

A vacuaimairbisy 24 is thsetledsintistha opan,end lbln)Mh itheatl 2 hip @€ af thp podbad is in
or anoth r. I.ike produc

The vials
commuipagpRst hedBIEGET GRIY g ARTERE BeTTer R by davicy 122
by the PRATMYpre¥R24HRH &lriidforéddafut G Deriad baEe 128! Sedllng j _]aWS 26 engage the
general shape of the vials 16, performthe ty
open cfil o oLy pppiRG I £hch Ut SO BT BHTES BHfe MR loes not escape
or entep Hl% ﬁgxitggca‘%ﬁ? #h h‘ﬂ{e c{p@tg etd BbS T:li@ vadiRin ﬁ%@é’@i R thdnhRtuated to

be con tru nearly any polyneric_or
draw aglaaw mhemt@mal chiafyelley theneh:edqawmth@ pyrge et ad ajrput of the internal

s PHEAERUEE S SRRHBAC B-B s S dBa g i

vacuurh Peesgea eAﬁtHeWahn@dn lsrmﬁfﬂﬁ dlee iheroal exavkizid @a,icktotinad pip prpssure urges

e e TSRl gL B B Sl

becom§§ lﬁ@hér' hahRNmARNE 1RMHREEI YeRLiVeT) fglitlyon sut[f&ﬁa 47 the mray h4, preferably

first preferred enbodi nent, the 54a 4 1s ¢ %truc d
prevengg moHer o oAl BoTARGR IDREE ] & caci b r S Tyt g Second serics

of ’crougf?st 4d, '4%&&/%4 Ledghip Q)rtaﬁ% 5@‘3’3}5@! tHB HsRARES RYraba4 as the film or bag 12
onstru usi ng nearyhé manuf act uri ng” process

tightlytadlhgres t tabivefapes didherira sgdn@@taﬂddgwaﬁlé/aa%n Syl gpwi hgpause the
iblk | L Flow channel for th

nsi o EESA, LGS oG5 O 0 B o i

purge gaxkadiairen Escapehﬁomrthwlntbmm savitp i 2a.r mnciddigions the vacuum groove 20 permits

purge Eg'ar]sefrétgp fﬁge[mrtaglge t LG maftg el ajdﬁ %%5%10@?%13/&519 ® ﬁectﬁﬁ% the head side

16a oﬂﬂlélﬁél' 14 1% nof m%bﬁhbl:‘steﬂﬁcmé" b@a@hﬁﬁmmﬁthrmlqnil ta$]116 ftoor 14a of the tray 14.

er ial is prefer ecause, of i for

For exgples i B0 G151 11, B8 Dtr decica et i hipayishiipleighy ensaee and
create b58Y with BOFaNAGIHeF RAAT #he heddsidd 1 o firRfvadlalliysealed, purge gas and air

transparent or sem-transparent so that a I s able
may be seafasrwighinihe Wald @diecaunapregap o Sorsfultinaroyjdsg o g ff%e %Sﬁ%ttewé gas from

hidllyQ@omPlomising the

the vutl 16%{&?&&{ ?aé nQaéf shPsehH&ﬂg%%g@gg% etg@fl%l %Eej&t%r Ay 1 411'@ o g
vmmwmnaﬂmdﬁgé@ limted. The vacuum bag 12 and tray 14 may

al so be constructed of a sem -transparent or opaque

[0041;TH Ftergt#l% yacu 3%2#85 dt{rg&/ﬁ rﬂge erh:él Q§V1 flll'Zé 10 hﬁ}retd@f%rmmed level,

erre 4 | ncl udes

" sealingppasicrggddertsd flarblesidnon dacslumdwallﬂ srcsz‘aate mippgpend 12b and

preferﬁ)tﬁg?xSI ; f ronL an Ag ?f %V\g{xtilawﬁiﬁac gm V!’lﬁlllrl El% nfttHnﬁf cavity 12a

genera
Becau‘éélﬂh@ ged@fenﬁﬁ’t@& &gkﬁi}:&hﬂ% n&hﬂﬁﬁed/nﬁﬂ’(e 1hfeﬁ1aW\?d|.v|1t$ 132,2,*116 %bum bag 12
separ at e rom eac er, 0 a .
Contlnﬁﬁ%ﬂoéiﬁh@'é tayie 18y 34 gnd poTon thes‘éaléi? B cpnpeligarei i dfde vials 16 in
190 R adARovehidnt Jhﬁl%ﬂG@él@tﬁ\%rtb@(t tray 14 and
the tmfg I %&1%?&1157% eR,Qljﬁrsay 14 ha%vea t r(g?h hei ght Hw of Y
rubbirepyiitiovinte 16 lagaiosteacinthere Top vequgmpsohede gempaysd fromy ik internal cavity
hei ght [ [
120 a R e Py n BB lsd A b ERrkle FATA PRKhpRE R, The clamp jaws
acconmmodat e the contai nment of nearly any sized and
shaped medi cal container 1645 The one and seven-eights
inch tray height Hwfor the walls 32a, 32b, 34, 36 is
preferred for packagi ng and transporting the preferred
vials 16 in the tray 14. [0026] Referring to Figs.
1-4, in the first preferred enbodi nent, side pockets
30 are forned in the first and second sidewalls 32a,
32b. The side pockets 30 are preferably arc-shaped
depressions formed in the first and second sidewal | s
32a 32b that extend outmardly relatlve to a center of

1. . Y a o, oy
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conformto a relatively smaller portion of the
external surface of at |east one nedical container or
WQ 2@l6/01%562 The peaks 30a in concert with an oppPSI/N§2005/023138
si de pocket 30 formed on an opposite sidewall 32a, 32b
22 and peaﬁmgdmsa%dleteasnrthé vawablbhg {3y aridthe varsumdwe dP ivingpesteddo check for

o el 3 Bl PSR AR B0, s o

the trageheaabé insémﬂﬁﬁtb Rhétheravap@imi bagnl 20fIf thh@rceheteanmaﬂ vamnufrmr&sure is
of th vials 16. For exa , the sidewalls
mtintafigd St 3 Sl A 2% VEARGYO SRR S AT it o5, iy e free and
non-vid ?a:ﬁcxfl&t@ ¥alberWohd@ieien hliedo ot sighifiaritly thdworlr@b against each other
con mto a portion of the external shape of the
during sRPIRE AEpherIBOvemenbRERESe of the (ight adhergnoppofithe yaspumibag {2 ¢p the
t giper of pockets 30 and peaks 30a
admn£QWE gsgﬁ;¥€mFlﬁa§§uﬂyszb and may include nearly any
nunber of side pockets 30 and peaks 30a to acconmod

[0042] e d¥afsrringip Figrdn the firs praferred embodigentHigespaled V@Wéﬁsl?a@é2 with the
tray 14%%@%?1 tg gg%ﬁﬂ lgggéﬁ'ei%% dlg{egftcg§t Ahelt ﬁelh tray 14 and vials 16,

O praovi e st |ty or eV|as
The baga 2utnesnl 4 dndyiads &6 st aodledbly nradipted fonsterilazatip®becajise the miaterial of the

polym?r}cotﬁateﬁ%r}g {% S%QT%% {lﬂgmci Y%lts rl‘% is tlyﬁ%ao,lgy hl%% W&Ltﬂgfﬁlgh

temper@fi€dsahs wHR betedlifediebikewdbtheBtse Heattht b@gllZ amﬂs t@and tray 14 to

N I R R

and thiS 9#p %aﬂ'ebre%ofﬁ 16wl Pé1EmihBteMASH thé1Bro6aR ifahd'Gial 155t@&f Bt and bag 12 are

| ocated in the tray 14 proxinmate one of the front and
otherwiseongiienediier Serilizaen Prigt 1 being Firested e 8 2

enbodi nent, the front and rear walls, 34, 36 each
[0043]I n Oﬁéﬂﬁng ‘&?Pl‘é? 10RRQSimEe fiFsPprefedid emBadinRAG &%tséal&ﬂ@nd evacuated

6a to accomodate twelve colums of vials 16 ip th

vacuurp rbag/ 13 with fheesterileypytogen §rep and nonyigbleiparicylse mager fies ‘Bﬁf}’ 14 and
pluraliff of VIS YE Bl e f DA RAT bk PoraFto SRR obiMEbs @M such hat
the viels dndand dilleé avith pomk &tps o8 ﬂlal,d pefrabbomedigatiop) taling peanothpy medical

oY L5, DBt BUTBEE o O PG s e s

that is t6mitfoa Iduﬂii@adr anel. oo didgles the predetemdnédnaoutrhevithiathe Yﬁcuum bag
i ncl front, and r ock 34a
12 is BYFaPOV SR AP e ECHET Pt Tal Gy B ARy oF PURL o ovel. 1
the va@fl{ ﬁl@ssﬁ?eqﬁ theHals 134s notBelotans sur& Rke §oneslidatioglof @a Kials 16 may
pockets 34a, 36a are preferre rOV|de stabl%
be at I¢ast partiallyiqomipsomisedapicthe bag{2 a}e@sw femgomgswrLiags of fagfray 14 and vials
16, peljnfitt x{gocgg\zllals R%]; &/Brrfe f%%y fépth ofth @R withifihd b§% {2, irthd MRubrh b8 12 releases

tray 14 inc udes cor ner
from thmtreksetélsarﬁmm 16, ttlee vials 46 mymnqyn within the tiey 14 endirvd agaiagirpgeh other,

potentg%ly%é%g%%%yéarly e%gn S flf O;{)ﬁgﬁ%@né % lglr'rgvg%é‘e its destination,

the vaGu@i Bag 2 i9 prutfietatily ﬁlspébtahg agﬁm‘:‘mht the bdg HXis Ieewd w1th the tray 14 and
rtion of the ex%ernal of . t e nedi cal

ot ensEBpRpTRIRES W) KASICHITE (0 SR G BB S opeg Yo the intermal

cavity1P&@¥as¥ben RlaiHtdiAdd dlﬁ’mb @Eitpﬁing eA@ﬁ@ﬂiﬁ’é the Mtdpadtidn fré@als thdl the
rear(gockets 34a, e corner pockets 44 stabilize

predetthingbvasURn @raseie hatssbesm meigiead Widhin ihei vaepun hag 14 e vgpwim bag 12
positioned in the tray 14. The tray 14 is not limted
to the inclusion of the corner pockets 44 and may
i ncl ude corner pockets havipg nearly any size or shape
to accommpdate nearly any stzed or shaped nedica
contai ner 16 or nay have a generally squared coner.
The coner pockets 44 preferably have a generally
arcuate shape to accommpdate the generally cylindrica
vials 16 that are nounted in the tray 14. [0029]
Referring to Figs. 1-4, the tray 14 includes the fl oor
1l4a and the top edge 14b opposite the floor 14a with
the S|demalls 32a 32b and front and rear malls 34, 36

o o o, - o e s A~ " Y T T
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will realize that the vials 16 are not limted to
bei ng stacked in the tray 14 in the above-descri bed
wo@eioeessbl ons and may be stacked in nearly anyPCT/US2005/023138
orientation for insertion into the vacuum bag 14.
is opencttBRhifra@bdsk Yo 1BiE trk(y 84 sndlfiedicat couteihes 46 Fhetraclkdid removed from the

relatively ti in.the tr, 4 to red
intermal gpvigh R aAd e et portrivels pEVAR et RBP YRR IE (o RFerebly
robo‘ucaqfﬂfr P GntfFIMEE UntP4n éfﬁnﬂfﬂy ﬁﬁe folr f”lllh@ the eiyls14. I tﬁ@ﬁﬁ]ietermmed

ferring to Fi 1 and 3-4, the first

pressux@wmmmﬁd withisebe | intgynal gaviysle; medichl gwdyen e bF b‘“r?grt%gmto the vials
h dBayt 14e Hdrile]héh-viable particulate matte

16 Imdeé %J%% glllag%%m%géelpt?@ ﬂée}‘gas 1 glténf %}tr m t 8 t ﬁg hea\gas |e g Z liléa '

free amapyfbgen fozes dliater, ilf@be Pt PR eSaNTe SO AR e e erna

cavity ](%are%‘% {i)rpt %{%{J} Ie1 rs 1c]é1 r%vo nl? gl%k%‘ﬁﬂ %etqe b&hf?‘qu gvsl)’%dél?%{a%s&lﬂn a necessity to

sterilizd, k@iovik/onThbld pazigclﬂzfl\t; miatéremdiok y‘emqvc ppedgensafrqan theatialy §6 and tray 14

epr essi on
before Jlngogucgqlg] gay] ancg?r \Baj§ zé {E)Gaaal ggﬁfeg'g %Srﬁ%n]?& &H&We'fﬁlmg the

1 1@%&%&%1 dwial 16. In the first pr eferred
vials |nentﬁbone hundr ed ni nety-six (196) depr essi ons
or med

e floor 14a to a one. h r
[0044] ni ﬂila;fly? fgpt)prqulg@tg emhpdiment, the gacblgxglchf\g ]ggg?we‘%lﬂ 1nch%(%pgle%jar notch or
tear pet@&%fﬁﬁ | @ Brol e té opdi¥hdt1n8Y Thé teasndigl orl peffotagidn 1® may be utilized to
i nclusion of one hundred ninety- SIX dgg ; iggns an% 12 is not
tear operathe ivaciunbagni@de Izginapseshigibe a4 grlprdsd vaguyrg bag 12 is no
A1d héladle nearl li

imited g B o A ooy ony line
of wea]tﬂeesl otletrebsristoto provitle aadventagrsfor felfiller ronsh theafspwya a2 or may

ot 5 SSROERU 0 00tz A pepipasiing

vacuun b&P € Wh@ﬁtlueélbﬂmtgartﬂeﬁbmtlahﬁfi 16 within the tray 14.
[0031] Referring to Flgs 3, 3Aand 8, in the first
ferred enbodi tr b
100451 T haBmS ARy s B e T LTS M S A RAPRE vacuum bag
12 by a{rf @éralér a TigRl sheq (ed glﬁbvﬂn@ bnafydiel’pbsmohﬂdt dnonthe basetside 16b of the vials

U-shape of the per.i flan
16. Tl'ﬁrodoﬁ:@ftqr@a a&eaod B}aﬁé‘ﬁg \Fﬁgté:h g‘g gba%pfeér}}ngﬁ%j he tltand é)lace the rigid
sheet 0% sRlE)?c\/ﬂt gﬁ?ac@ o Bgah) amh thatithd bHes sidé v6H i eestlngyn e rtg])d sheet. The
resi st crushing or other fajl re ofha’rttﬂe nout.h

rigid s]uqeg;s then mavksrouf Gau qailéer th%ylag)(l nsﬁ?}ét %bzbs&s dﬁ ﬁgp 15 res%ng on the

h bl ' B9 dseiEted icbhfin@ston. The tr
s LIS RGBS pLhgi i o e e

14 maygtes baofeﬂntemmmogecgfnom |th<a‘nalls \16 shchighaithechepf g:,4e i ﬁ%lsteﬁa?ﬁed and the
vials I%éﬁcylttli;l g%gsg\émd goq\}l\étao §t10n o arpa%§ ﬁﬁlg}ﬁﬁﬁ Aﬂotﬁ&%ltbﬁ%ﬁ&é"@buld be to

U dr 4 e Internal cavity
insert thé¥iANK fkethb agy 12 wilth tissheliead sxdé'ﬂ 6a prozgimateia ﬂgornld@ of the tray 14.

I ted to th I f the
When ]ﬂlpeg\]ﬁglg 1@83‘5H@? héggrg ir : y %lé OWB’QFFQ/HQWGQJS) Vg lél%ﬁ tﬁ'é vaé:uum bag 16
WouldtbQQn\?é?‘QQ vhthihd BAL sids 160beht Qiapetding ﬂ’ilefsh;@ogsnﬂ'aw (not shown) The

functions of the tray 14 and WlthSt nd t

i ot TP BLPUbPL 4 178 onthg boEA® SF I BF P e 166 of the
vials ragg, f%c@g terflé g t?é\ﬁth' L[f)ﬁj@lg%@ijfic)é MR #4861 MybtId iR be vertically

and may be conprised of
a separate conponent that is nmounted to the tray 14
after construction of the tray 14. Alternatively, the
top edge 14b may be rolled or have an increased
t hi ckness when conpared to ﬁ e wal |l s 32a, 32b, 34, 36
of the tray 14 to provide stiffness and strength at
the top edge 14b. The tray 14 is not limted to the
i nclusi on of the U shapedperi pheral flange 38 and may
include a termnal end at the top of the walls 32a,
32b, 34, 36 without stiffening or reinforcenent.
[0032] Referring to Figs. 1-4 and 8, in the first
preferred enbodi nent, vents are forned in the
perlpheral flange 38 and are conprlsed of a flrst

o Y " ~
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cavity 12a and the tray 14 is in the internal cavity
12a, as will be described in greater detail below The
WO e@y/018562 s not limted to the inclusion of theCTUSHN5/023138
and second series of troughs 40, 42 or to the
moved aimy\teond Mﬁlbé@su@hmme%ad sideifads dtposetlandnhd viels 16 may be
ange For exanple, the vents may be
grasped'%or1n§oc§ug§o16f)nt8 Iafff’lgp]iytlﬂ?eof holes in one of the first
-or second sidewal I s 32a, 32b or the front and rear
[0046] vvaMt@nﬁmelys Eefaring telfipglet, ar opmitmhphe phadliesoff Walee 6 niag be

sterlize g e Tiped g g e o VP B S 8 G QL aacent he
floor 14Wtd°n|tlﬁll\y @¢flendibhg Ufdh Wheler Ik WAIE 06 AilVBcCinbeted ntd l‘tlﬁBM@semny line

manualy g BY RATosk e Fie GO b6 e p e DR s jsgmered nto the

internal Iaaoﬁyn@aQJf%e%wurﬁ kigd 12, iThetyiGnal 5 120s BRA r@ahsfaheci ewueaﬁng
urge gas to flow into and out o the tra

mechantygi, Mgpidhl inelikéas thyclarhiejamis @R4 the Bacupmparabe 24[ e@ggl;g seahng Jaws 26. The
clamp Jﬁ%ﬁdﬂ me%)tvgpthg "g&fhr eélﬁ 1%3 Qﬁfjtélg vad E:lfn Jggbef 34 %{ea@ﬁ L4 ﬁ&t seal at the

I n es at e as one
open endd2buithgvaoun pmbef.?énmecmnecrted foe viabwun sdutee, (nFhshowarandris actuated to

cicvacua’c%J ?153( %10 mltt%rg ﬁ%@f 13% A%ltlg%g;p frletg’r?nqne?;vnaa% gh an re?(il]lea h?lﬁ}e vacuum bag
12 conféiiss t6fthe dx@ogudshadeiof theafayd e pneé statked 3iakBl6 biieatigctivaguum is being

cated 0N B P 3 1S B i3 B B2 R st o
the vxalmma;ﬁ%@fe%!ﬁhol@m% Rads B9i@ ﬂﬁBJ@dyt j4osaell tHantht kveug Iéadb not rub
when "a vacuum'i s drawn fromthe internal cavi

against 1@@ others durjag st e inpines rdr SFEBieyal Sepss ?t?stPWé‘eS stiffness to the
tray 14 Eéﬂlﬁ@tﬁﬁ 13} 198 R brudtied V\‘;l{eﬁ R A8 %héjﬁz @fevﬁcﬁﬁteﬁ' &ren 1@

atair 1s typically not tratﬁgL hin the
predetenmiabd vabBumtie reatlied, the gaauwmmi psolr 24vip Wi éwmif@m theeppmend 12b and the
cav 12a o 0 -
sealing RS e2tr6yna£? St m{‘e%H%lg glo@%ﬁo‘)efthe '3{3%1431%219%0{1“% 96&1111?% %:?ws 26 cheate an air
tight sehlrietossiheropei eﬁmmbyp:e&umlgmm:gh ad@ataed. ifhy vaom packagd @ystem 10 is

e BT 0B S M5 L T R DELARE o vt 1

medical @fhtHre 061 vith AefidlichDprS e, AE@Em@&e ivacuadi lmgt 1a 1e3ma4nached during
. fromthe insjde of t econtaln%&? % ovi n]% tter £
shipmegfa fhetyaalavkepndiray Kaast sterilsgreessh fise apdRorigiable ppthgulgis natter iree
when ﬂﬁ g'ré‘&ch\fﬁfe ffndh8urkt SRAMMAAR iMbEMctI@ird¥a bfidlanGeRhdIEie in a clean
are positioned in the tray 14. In addition, the

enviromm@Entium gr oove 20 may be conprised of indivi dual hol es

I ocated i n the depressions 28 to allow the rel ease of
[0047] dr 211“\}/\1’%1 (/? ! om Q%e spﬁerﬁQP'g PRIy ordRenW 8RR MAGHABHinE of the plurality

ernal “cavity 12a. [0034] Referring
of v1alst 1@3 d@a@st orfe aandieBduring tiahspoft |by§pnqgi1é¢tmgﬁhqjv1§hﬂédl|umthe pressure

ase f t he ,vi.al

applied B TDNE Ty e A Ao e prag S bR ATHANR, Chaling or
scratchik@ di tie VIBYNG %by@ﬁoc&b@ﬁﬂfaﬁdepltdbld ﬂswtlctlewd ﬂémagmswfaee ﬁmsls making the

gﬁn erred enbodi nent, the, vj élE}Fve a V|a %@ 10 al
vials 1g-ynsgfe @éms@%séaﬁ 1spsiptofgedical I’SH CE% P{a?wgh%asc gff’z y 10 also
preferaf)?stld fégts'tfé\z ARSENEO TS heRt plebird/ ndich tﬁ@vacuum package

otruding fromthe top edge 14b apprOX|nateI

systemdﬁenaqmcomen dueing (rmpprtatrpngw \wirgrag, cllglrwrl@cw&nsmrmtth&b elevations

to having a vial height H/ of two and one-ei ghth

i nches and nay have nearly any hei ght that may be

accommodat ed by the tray 14 In addition, the vials 16

are not limted to protrudlﬁg fromthe top edge 14b of

the tray 14 and may be positioned in the tray 14 such

that their base or head ends 16b, 16a are flush with

the top edge 14b or are recessed fromthe top edge

14b. However, it is preferred that the vials 16

protrude fromthe top edge 14b such that the vacuum

bag 12 engages portions of the head end 16a or base

end 16b and sides of the vials 16 when the vacuun1|s

A~ 2 o
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does not perneate through the seal. Many types and
si zes of vacuum bagging material may be utilized to
w@oemwsesse:r t he vacuum bag 12, as will be underBCDUS2005023138
one having ordinary skill in the art. [0036] The
or in neagl§ unyredamiyioh? whtretthevaonah @acﬂ@ge eyistoeoul (his ekposeditl redissd atmospheric

tear n h.18 (Fi g m Qpeni n
pressupyg A dERAPBE O1s AU R RRn b T R T g be
subjecttd!® redia¥d Ano3Plkri¢ipadsurd Gurirg it (ﬁ'du@ﬂﬂe\&aail &dnspa'ﬂnahon that may
tear notch 18 sinplifies opening o

f the vacu% de t
be significaRrgPHEh ©,Fatse pn HoveriedRaFlaer VAT 2BRR ALY pop gyl gesgsure inside to
exPandttB Shel oM tHet sk A¥d @ledsed@nd GRSt PRYINIRE tHRIHALE 86 Yf B lvhduuhfpackage

heart will realize that the notch 18 is provided fo
systemd@@m siered ondes Yhewoe therraducad #ErSPheEE PreEHTe Bas litheor no cttect upon the
vacuuny R?%ﬁf i 18 thX IRAGKAHNG, SHSHETY k&eqlse P Y8 um package

IS prere an |n|t|at|0n nOtC
systemA0Qvodées aae&dyanthatmt Qﬂa trench gyha vecunwdragtlf to Fi@rﬁnﬂ lser. If the

a but . ma f
vacuuni S?% w;]ls % ei%f;}heé dél}‘lll"]l% gﬁ%gﬁ log/pr%or% éerléglﬁlgg ’d{%l err]lg uLeQ WP?] yacuum bag 12
will no’t/ﬁﬁltﬁdgbmg g b2 cdgﬂ@in mrtﬂ#ﬁﬂﬁsofa?e areh 4/ dxezaﬂis tp efsccotibingly, an end
seal ed vacuum ba e prererreq vacu
user is RRERE P e oG Bt R RESTEERTART (0 e gl pyrogen

free antlz)glmcﬁllat% th@Rk ﬁ@@&&ﬂﬂﬂe% oaltﬁénﬂalﬁlé ma?hﬂ\@‘t%éﬁib(hﬁpromlsed However, if
rpendicular to a side_edge of the vacuum bag

12
the Vammmlﬁagnqm@?h%ﬂ the gad PeegistaiaLe tbﬁéh%?’:‘la]ér 0L %engliagy sterile,
pyro gelﬁqioe\éﬂn& on{-o%gl% l}?agﬁ'l\éhﬂ& e} heé ﬂldtrﬁ% NAgHEIBA glré’ertlty mtyéﬁ assembly
vacuum bag I'ncl ude the tear notch
operation didrdiltomthie wisds I&watlmmdlcdrp;rocwstsvmul d be under st ood by
one having ordinary skill in the art. [0037] In
opegall fo { h g th
004505 ARl 56 gt D g
vacuurgl (bag L 2ish eithen fidt béthetdad noigh b endatipsahe vackiemhagl!i3 opén. dpelusion of the

t ivel R ogen f and_ n ' .
o B PR B £ 8 BB PR LS epeatoncs
partlcléﬁthhﬂ}néyrﬁo‘étaﬁﬁﬂaié theGtinls P6 @frpakuiting wpbratibrat Tiat vaceas pacé:age system
portion of the vials 16 and, m)slﬁﬂprf{sgerag § ?ﬁct[} tE nd vials 16
10 is tymeallapencdioa ts0 BOFLRAIBBB BT Blhdh Thp tede

are rethé@Y fibth ﬂhé 0Pt @dPneTaRd @QﬂeMleSf)ﬁBgeln@reeQMﬂ ageRisblegRrtRthte matter free
non-vi abl e particulate matter free when t ev

rigid shaet (o lemura dhat P e omeReend eafeayilg i§ pig tadhs %@%ﬁlﬁﬁ guch that
the baée%& 1?15 8&?3 la¥s 1]62% e A nlbEwiiMnE SRt TRVidiYe @bl is inverted such

et erm ned vacuum pressure such that
that the Ivmlsf 16eacé i‘}:lstmg onl ﬂme sizeet UFhrecgsreiblnisplasad apfe she wapert ayfapg and the

t | t
sheet %geé%qv]cfl lil]y ﬁolirqebleg?a x&‘ﬁlsgéqﬁd:ﬂ{’%qigé leagﬁg tﬂ%{fﬁgfsg g égsélg% on the
surfacé B@ﬂﬁﬁ%@s@d&l% IThefirat ¢ isthed Emb@echvmm@diyﬂwm the plutedity of

skl TS s S et 5 AP b ey,

the traﬁrquQﬁ‘stQJke@ ﬁtﬁrv'i‘ﬁi l@hafvn%r tﬁéi%b'zfs@ side ey ddpacki the ﬂd)drm4i2The tray 14
en seal ed such that the predetermned. v

and stgpked sialsd 6jase wamyedfipy thevasam Pagi 17 Ad He PPt g the support surface

with t]ieif\féorgélg‘ %cﬂ F@{ﬁe% c\@/ldafié 91?18 ki't6 Eneef et%nfqﬁ Qezreiﬂotléﬂ diRRtLY B8 the tray 14

and plweammom Rsbrvidly hmufor $illliyyi the viaketl6 mﬂxemgh@al produﬁa préfetably by a

ot GBS b BATBIRLSENPHGE T B DB 0t Bl o g

position in the tray 14. Accordingly, the vials 16
generally do not nove during7shipnent, reduci ng the

i kelihood that the vials 16 rub up agai nst each other
and potentially danage each other. In addition, if the
vials 16 and tray 14 are sterilized, non-viable
particul ate matter free and pyrogen free when they are
inserted into the internal cavity 12a, the vials 16
and tray 14 are also generally in the sane condition
when the vacuum bag 12 is opened, assuming the
predetern1ned vacuum pressure. |s retalned in the

A~ F A I o Y
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container 16 into the tray 14, the container 16 is
preferably robotically transported to an inspection
wa@t@biozsset or di mensi onal and quality inspecti oPCT/US2005/023138
I nspection preferably determ nes whet her the contai ner
and probesshmshawahdé @ mi txmtmm:dshmals 1@ hafziée staekadge the tray 14 in nearly

si zed and/ sha
any cop{ERPR Y RSty P w ERESr GRS 0 IRIAR} omoved
from vAu bagsuz Oiprepardiitd oOthe anmumohaafmedmpt meucadoﬂhyrem The above-
descnbg%gtlaé%nggn ae}}cﬁjl érg@tplq;xgg Jté\frzl Yadto 3 95';{ ]{)rﬁ%fdﬁ QSS‘%{?PE’E gﬁgnc?gstackmg and

process%%tekﬁlﬁ desbase sides 16b pr otrude above the top edge
he tray 14. [0039] In the first preferred

inment, the vials 16 are ro inserted.intq
[0049] heRtfPIaylgthtgﬁ 6174 Jiagec W%%ﬁt%@éft?oaﬂ%ﬁ QUSRS tilized to
identif} Pﬁe éllex‘héﬁts a0k ﬁﬁ-’rﬁ@ Bt P 1akiligedd8 AistiB@hish ik ohipbaéntd Gthe
0 lal's 16 preferably inhcludes fourteen vials 16 that
vacuura peckagsoisient Biiotihe hecondiprfauga embedimeaisirgn shepgouum package system
10 of tﬁ’é’ ﬁtl?gt E%ﬁea Ql?xhé&tfﬁ@ﬁt 9f 1e%8don \rﬁl?téé‘ e%%mb%ﬁrmeﬂﬂ theﬁ‘t@dwal containers

e rows are nou such that th ey ar e
16' ar e\motdpnsedmf syringeo i Ghtljad atetwsmhlai}de’\’ldﬁn thedray ddhler sippirir@esother

eanspif-of e Rl e sty e B el 0 Mg o n

ready—t!éﬂusb lRenditienthatds steifia) pyteddnsied 4nd Bh-vidbls @m@nu{la’teomttmf free, similar to

als 16 is then jnserted h tra 14 i '
the sbayg dsgeibed i RSkt Sl h e TEY Piefied fp PR §  fringes 16
have (123306 kiat ¢6h Whd the 8RR safe llshewsh @R taeckes FobSRcRithgarflange.
opposing vial 16 on an opposite end of the r ow
assocjated with one of theiﬁeaks Qa. Each

10050 aPghetsoq ReHETLEBHATEN) e 127 L4 FaioosBieaY A petin molded
polymgl?cpﬁl%%ﬁﬁqg B thd Béhepfll Gizb bt Whlapd GfBe @hy Vi’ afrBe 6y B4 & not limited to
simlarl éelnsertedlntothetra 14 until the tray f6 d
being infeciomplolsied iging f polametie mateyipband mepy beropBiirugiediof al’fhefmo orme
plastic.t Qﬁgﬁﬂtl f Qﬁa&ﬁne%ﬁﬁeﬂalaassl &%Gas"’tﬁ@trc%pﬂ' d dﬂett@‘tiaﬁe%nlh%'g@ﬁeral size and
nt o tray 1 257 rows and may be
shape amﬁwn]hsthndlthwnqrmabm‘:aﬂmg womlitidng of theyray44i n a random
pattern or may all be inserted into the tray 14 at one

[0051] gﬁee sgli? %Gl ar{a gc e§%ﬁrc%kfc{]t&%ﬁ of Ba. htgpa‘%ie;fy'oﬁjn%rﬂz%r BlaStic material

or S hé manner
that is salhsimblel in tiei ngark@placecbectisatof & hgh\rq:saslt@citp breakage.dew Ict)emlcal

B

typlcallj" déshgrﬁﬂ itd1e ude@ A E-Rel applicagorsand m@spack’bged?_umedel@uy agtd polymeric
descri hed above, are

tays i i Wy e et 1y raprerennly Bapyahin R LefRE by o
nestm% gfa?ééfsakwvh%\(é E}%lcl@ﬁccﬁfstrﬁ&&i éfl Behbrhgy ﬁgtldnpcﬂymmc:mumwia @ he nesting

was al s6 descri bed above, the vials

plate 4l @rpi;pgalyty p€heles Qs defipgd @g@/,l,mflrrt% slggyigs ﬁ%njﬂw %ngrlcal sleeves 60
prefer?tﬁgtr lgaléabe}% gecg% b of thé gléﬂ‘\ﬂ%poit s@ﬁﬂge@ 18 RA%old é?ft%%t% §‘yr1n'§e 16'ina

and 1 nsert Internal cavity 1
Vertlcalmnml@f inbike @4y 1% Tivsgyringes i6hare pesitéonsp émthe wylindrisaksleafyes 60 such
that t%t}ﬁhga ﬁ%ﬂ%ﬁ%@%ﬁp { Clée\(sitls {?)%/1 %?%aéﬂl &f ?tbelrsjl%e&@{gsw nfh%%glhf?éés 16' are
preferhbly oS E® GehddalDy ﬁdﬁ@nﬂﬁhﬁﬂ& aa plmxe ofya Qeﬁaraﬁy pl‘aha heaeéamof the

probe 24 and air is f ced ou i.nt.ernal

nesting alaie &6 aTnnronaamens! eagee na T i itaun 80 R S high to one
vacuum bag 12 such t hat addltlonal air or purge gas
general |y does not escape ofjgenter the internal cavity
12a through the open end 12b. The vacuum probe 24 is
then actuated to draw a vacuumin the internal cavity
12a, thereby drawi ng the purge gas and air out of the
internal cavity 12a such that the pressure within the
internal cavity 12a is reduced to a predeterm ned
vacuum pressure. As the vacuumis drawn fromthe
internal cavity 12a, external air pressure urges the
erX|bIe filmor vacuuntbag 12 agalnst the tray 14 and

e s A~ A " e S o
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16a of the vial 16 is not in conplete facing
engagenent with or sealed to the floor 14a of the tray
wdadooemesseexanpl e, if the floor 14 were flush, p¢EFURMAS023138

side 16a of the vial 16 may conpl etely engage and

having 6fd@gir@sldll sk asi The vy qflszriages 6’ @onerdliyphave comimen lgefer to center
f the vial 16 | I a Al '

aistancqipoh Bagiogpbing it 3P oS sl Gt gR e 16 from
andnﬁ&@quﬁh%@mﬂ@nQV|ded for the escape of gas fron1the

vial 16 and this gas may subsequently escape fromthe

00521 R P G2 RS S S RS oo P

6, are t&ﬁéa@lﬁr@@ﬁe& AMthd Ma}ll?éﬂvﬁtﬁ adPeRhQUBRI BT Abiwhowh e alloss dld pegetrahon of
aws "26 engage the flexible film or vacuun1b38 ﬁi&
asterllamt yanarand cartie pspled beskdo g0 ageras ortas ERKBYYNgRS same

packaghl%tean ﬁﬂ%&%ﬁ %eh%%ﬁ@n&?g&h@él Bod fAyY& R ?m?gus t1B1 B cAude the polymeric

er na ause the prede m ned vacuum
materil hamtendemcm mdahsorbttltaesteprdmané relesse 1twyrys:lzavl.‘/t Freadgiftonywilizing the

continue h
prms S-S UL BT Rk IR O e s
externdl Bn¥if@iniehodurihg shippingr Ekbqsutemfmheea)mnal sugpvies oftthetray 14' to the

novenent of the vials 16 rel at ve.to the ¥
external GRYFgCHt gqnﬁrélﬁv P%‘?I"Elﬁﬁ%“ LIRS 0“8 é‘t“h"d“%lﬁ%ﬁh %ﬁéﬂv@{éﬂ“‘u‘%ﬁm
env1r01ﬁﬁ¢9ﬁ Bedflsd & thepmuid for sntihatict, efighuaiy pélyméRaonplastic syringes

t he vacuum bag 12 is also seal ed at the eq}raneﬁ for

cantmeeffﬁa%mmtﬁ#l@@é by igradmiien peariating RaBBIaLf §-oeuh R AR
therefof® dbSLEASA tid)R ﬂﬁ@%ﬁ%@n g 2A ﬁ&@p&tﬂféab‘l@@bﬁkﬁg@ &Gw&-\?erl i§ subject to
I ispected to c for any leaks in the bag 1

the eff¢m®ham$ngi€tr®en1@d0 PreBRIres ARUGh 96 wa@defgrlbﬁé;ﬂbaﬂée %Bﬂg.vrﬁ@ann package
systemolrg) qlﬁlze? fi vgg gt&e%@g eﬁmﬁ%ﬁx&ﬁ P]aﬁ gl%a'G? %ﬁfﬁ{elgxgl\? ';(2 E(glr’%m the syringes
16'in tﬁé ﬁsﬁmg @1at64 Sreithih thertEd' 1|4htotrhdalcp moerpmgﬁ: of theisysinges 4 6' ang @amtam
e e P 5 SR, B T R B e P it
are rea@$ €b BOANGL wish Giditdl eotubty. mme)n%ermedblea}p}ﬁkmtexpa@h due to reduced

ot her during shipping q v enent u
atmosphegR Prestie PERBRICTSH Pleéﬂ{VaFgE‘ﬁ}ﬁwaBgE‘PE’fmt"& FEA Rkl
shlpméf'ﬂ rﬁ@g&'ﬁa&f wfll% Rﬂl L fold Ghafifinkdsay' thdosiliod ﬁﬁt}xe %fuﬁg plang4s,

irst preferred enbodi ne % b
potent@aa t@dltmacmmbb@g@f the syfipges tlﬁélgﬁmwh%?sa%plme 4.56{1r pypie in to eac
" 18 bbihisoR ofﬂéﬁ‘stress risers
other. A &c%é&a%/ @ffgct dﬁa‘% de rﬁ%pﬂeﬁhrgﬁe&a gt \ﬁéz @bt ; ay oHReEs
and ma/y ﬁﬂpﬁn&&um{ﬁhmpﬂfge matwp;urq: pf’@q padkage weprld spuse pl§ak gnd 8 sterlhty of
auseldi t](g ng%t er i almlcs)é the polyneric materials of the

ﬂWCO%EGSf?“ Lyiely veLOmPEomiSed s 16 i s typical |y unable to

wi thstand high tenperatures that would be required to
[0053}paka solution Feetthik sgpliaatin is earplite WRYUMipacks ga Bsiakhhe dlexiple film or

Vacuumﬁ@g é@raggg'g%%ggg bfg %?nrstg% ﬁr%hgrtgﬁ (rgrlelc} leff %odl!f&ﬁag& %IOU. £ P\Iygl.f film comprlsed
of at 188CodeNher iR ey was paiRabilie] iy fashionediatoette faconmt tag 12' The tray

e e L TR L TaL 8 30 R0 IE G ot
the bagngggx‘?‘ﬂuétgi £hd 38139 whe dedoBBABIboRES Withithaif Rnfoved thelbag 12

first preferred embodi ment, the sea

clingsaigtitlp teathe s 4 aad therpberend 2r fpngss ofide syréges & hakfi#rt&jgﬁn firmly in
free and non-viable particulate matter free tray 14
and plurality of vials 16 nounted therein is
preferably transported to a gedlcal container filler
such that the vials 16 can Be filled with sone type of
fluid, preferably medication, saline or another
medi cal product. Oten, the assenbly is transported as
air cargo and is subjected to the reduced air pressure
that is common during air travel. Accordingly, the
predet erm ned vacuum wi thin the vacuum bag 12 is
preferably near or below the reduced pressure that is
typlcally encountered durlng alr travel If the vacuum
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cavity 12a has been mai ntai ned during shipping.
Assum ng the inspection reveals that the predeterm ned
WO 20602852 essur e has been nmi ntai ned within t hEC/E82005023138
bag 12, the vacuum bag 12is opened to gain access to
the nestirgeplate 49. The nepdtiveaftegtsiof saslkieas atmpsphemc Presmre grg goupipracied because
renmoved, fr t,he in ' 3 ' i
the bag 13, oty BATpOIForp ST B2 ke d Bt DR PROEA inside of e
bag 12' pedethabtegsurobwthcoatsidg of fieibag h2'r Hduthisireason itidestrable to reach a

level ofglgélggéo l Jrgl:elrtrlge:barg?lrg’sag E%alétl eir&galffr)g Sﬁ%@%ﬁﬁ%ﬁ% tl}elfﬁr?fts@rg gncountered in
aircraft isﬁl?ﬁl%ﬂﬁkzhi@l@iéi thpicaBaighieRhaalf npiady @ io. Haybdde stasdard athospheric
‘into the vials 16 under the ene{al giiré@$ce Hpat Jhel-t 45
or equivalestt & q;ghtgh@;squageetig,ogQ £.) epeeise ’ev?]lo i tly in the nesting plates 45,
{RALstsC i IPIRA the RRBtind MRS and biher
ﬁmsyn?%%lgr%%E%EP%?%gg&ﬁ%gﬁgﬁ€ggfs not naintaf%%%vin fﬂe , '
packaging tneaterls. _c"Ehpi veguuhPm, the bag ]ﬂhglgfegqrvqg [8s gﬁ@idg a}q1g;1tqr@§ bapkage integrity
since e%g&éei%f@&és{lg&lg?reb?l h 9l ML G pARY 26 R wWhithdwill be visually apparent

I'ze, renove non-viable particulate
to an opEdtbEhsROthothe begrit e Ayp dgerith 4 lealmwohld thisdlegeatfly adratified visually

tr 4 before i ntroducin e tra ' .
os i e dGHPER PR O SR sy nthe K ighRates that
the trayVi48hi] ikfextérhd] sOEgbes BAvepiattintdthefr 6RAK] pymgerhfeed dndsibn-viable
) freferred enbodi ment, the vacuum bag 12 preferably
particulapeapefirs dreg k@0%®Rr notch or tear perforation 18
proxi mate the open end 12b. The tear notch or
[0054] Ee T4 Bleabéda phéferi@eniidindnt itzenbsting plew@risapdnes hgevaaiyuptrnar base

ag 12 to_gai n access tozéhe tr%¥ﬂé4 agd gi | s #?. he
45a and eeenforsingaipsrob extepdine eerAlE oPEP P HEATHEPBLROHSBF % He'®
reinfor('é]igg?ilbg@galﬁ R PEx én%éﬁol?ﬂ’ﬁérfphéﬁl édpRs 48 ofd nedivig iphied 48 ward the

t
I'ine of weakness or stress riser to provide
cylindrizal slehvant@itpeprovide stifnesy andetrength ofhmplepes basrctndmAaycupse shaped
iR i D895 theBlaHAi®Rse 45a and defines an edge
edgau@égg?‘?%a?*%qgﬁgagggﬁ%ﬁ@%ggIQZ.nay ge opeﬁ%dag$' élne ) s
hole. Thetedipabolt eprefecbijninbladedlifl the resting plats é5 sfchehatagiser is able to insert a

foration 18. [Q045] | i f .
finger %’rﬁrgol%%ylgg ﬁlefﬁ%e %‘ﬁ%fosl]e 9%@@ n%élfrwl‘g r 2“1 ? #S\r/%%g?%%?%ﬁalcﬂ ujrfr?g edge rib
45¢ prcgﬁ’&:s ke erhss @ﬁc(lj mg&tfo{] the gasfeiélgh gmtm%g tl(emdgeh bﬂ@WﬁIl)e mg hole and

e ositi one onto the, Se, Si the vials. .
cdge B BBIohABICHI0 HIPUBOI TRy S RERE PRV PP SR PRy Sygred at nearly
any locktigh 8n #f RGhg 1&th 5 8AERE naNEnitddaBLinthision ogitlt mbed plae 45. The

a support surface (not shown) such that the ggﬁg si de d
cylindriggbsleeves 68 prefeallsi defie holoegioda dpengh therpestipg Bials “orfbaterg tzed an
Lo 10 |18 hét 1HRiteAU6 el ib@lisibISf th
ﬂmpa%gé%x@?%@gxg% ?ggfgggﬁﬁgh%hﬁﬁﬁglgggbort sutféce 2nd ©
reinforting ribs 45b ddthaeylndaicalsleehes 60 Fosexpgpla thermspting plate 45 may be

consriF e tegeny e AEDETT ik e (e i b FEE BER Afinecs 16-
HowevegaHe §%H§ri&zﬁ_&la§eﬁe5?@ m?ﬁ &itls wl?aré prefatied|fer ililﬂusigly irtthe nesting plate 45 to
raspe or introduc n_on n _asse i ne. .
proper R raieREAiPees B TS e BRSO &> Pl grqide strength and
el inbtht ReembRaa thsertedintbGhe Piexdl kRS Ea’ and the

SUﬁhc%ﬁgg?&?%ghgﬁﬂ?%gs?&gyf14$§V%gﬁ'the vials 16 and trg;
vacuurhids duawnrieanithetinfetpal qagiipldad from t he vacuum bag 16, the

vacuum bag 16 would be.inverted with the base side 16b

of the vials facing the support surface (not shown).

The tray and vials would then be noved out of a tear

in the bag 16 such that th ase side 16b of the vials

16 are in facing engagenent"with the support surface.

The tray 14 would then be verticall ynoved away from

the vials 16 such that the head side 16a is exposed

and the vials 16 may be grasped for introduction onto

an assenbly line. [0046] Alternatively, referring to

Figs. 2-4, in operation, the plurality of vials 16 may

be sterilized and positioned in the sterilized tray 14

with the head side 16a or base side 16b adjacent the

o o .
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created within the vacuum bag 12. The pressure of the
vacuum bag 12 on the external surfaces of the vials 16
war@otessy2 14 preferably hold the vials 16 in tPET/USAY5/023138
14 such that the vials 16 do not rub agai nst each
[0055] ot ethe detond grafmaemuodm:ens theppiyrg! intiidespemoysh B and a lip 50

proxtmfltﬁ etrpods‘.ﬁ fgr !c ﬁngtthc %;tgrggs%nc(fm{ Ee rélg@%% é}ﬁg’% ra&%ﬁf; 48a at its

periphe®M g pathechrovberstifiiessps e@etoind dved pma\odmrmlascua*eautfm for the
the vacuum probe 24 is withdrawn fromthe, o

Ve D B W SR BV P EHHRA ST Lips B gy anes o te

roundedl P@nﬂr@f&t‘ﬂ bEBdsLahd phRAtiABAIrbARE th 126w1gdneataeu@h isddriwn from the
seal across the open end 12 referably t hr ou

1nternahceh{ém1 23} egpposingike yascif) mdpsé{gngqjé 6st9 SKiErRal it Ehe Wéwheralgedge 46 of
the nes 1{1/%@%6%% qgg&ﬂ%n@? ag ﬁ{qu) 0% s ﬂ\g@fi?l?é)tl{e}stﬂ%)%ﬁt@ 48 %ttﬁ'&ﬁl% tray 14'in

manu tur e nedi cal
an assembﬂﬁdatonﬁgtﬂaﬂxﬁl \i teHipeb O dltomﬂlbd prmjtmtly syppottihayepstingplate 45 above

the ﬂoq}‘algp and g)a Wgralllyggapc%iheq}eg g eé Blf tjhg% %ﬁ% tﬁe or 14a'. The lip
50 is pRe@iably sl Raipafothediahewsitl 1a 31’d‘ éd', dbexf titeltmy 1|41e.a’ﬁh: Liphie)

manuf act urer_and may i ntrod ced dir ,
preferaflsiashifey o siFiening SEpOCP S5y sa e ?‘b%lﬁ%’%@ 84 iy 14' such that

the forcyagqm&ai@k%ﬁlsﬂh%tl E@Oll@eélﬁft‘ ﬁgﬁt&ib%t@r&f&ﬂltcﬁ' cﬁi’iﬁfﬂhé’lg) 50 or tray
scratchin

luraljty of V|aI g gft
14, Thyrteayaldbisinet 111@1ﬁ¢¢ Wgntlld%%?fdh‘t lig, @oﬁ%mrt 3 e specific shape
5 epshbhﬁ it fiRVirakfings. F
and Confnﬁlr iloﬁ%fﬁ%g %ﬁ) %’? %s%ﬁ%ﬁﬁzﬁ ?}?%E?S?‘g %ut Si d1 t he nes. ot
exammaﬂlﬂunmtb@gnlal@ﬁ Ghanbe n@c}mmogﬂy fasteheda glipifeds braded on efherwise mounted
to the t,rapy 4prl%r?§a n@% éng E‘lgﬁ a?e lﬁklgﬁ% %g?& ffg )?Hf gtﬁ’)fo@rt the plate
45 abokegRrifpbr Mfa'. medl cal pr oduct s The vacuum package system
10 al so preferably counteract s the i nmpact of reduced

s, TS o GRS S B B MR PO Sl

ron rcraf
u’cthzeéij EH 4 §ghilhefshrief GNP Odiduuﬂxtpahkaghlgeslyﬁmatl()@lﬁ ﬁmrﬁrstrprwfelawd gmbodiment.

condi tions where fhe. vacuum cka e em.1
A diffiss DEees Hedua CHeTat TP TE P aity g 1 RSB s Iefnserted nto

. the tra ?@'%ﬁb}ptﬂgt tﬁ@ﬁéﬁ?pheﬁl Ed@%‘ A t1RaRbteE fae ﬂﬁisriﬁaﬁmbhal ori the lip 50. The

vials 16 may be subjected to r %ced
syrlngest lrﬁnetphhm lnseﬁpé insoithe hgisp oprysush et thedlagge ep é‘ﬁ afesid L Py s in facing

engagdhi i %J?tﬁﬁ% atéb %gg‘{gllge i g?éaev§ 6@ d e BMd 2aq88hs 156%1&2)%6&5 Broximate

an unven approximately sea |evel
the flopr B UA Edi(natistewn)meximaandaged withethpoionth 43 thesaynid’ torcdose the

ssed Beca I '
mouth 4§C %Vé%’e]‘s %dlécﬁ\ fBE %crcgssgrtygsr tgé gﬁeaélt ro%\/o‘;ilr é%eﬁvaglﬁur{lj Egck\c{%ﬁg %‘%‘tem 10",
as w11156er@18@t|§©6& By Phebsuitigordmaryl skill ineheoart. ﬁfheetfdydét is ppsitioneldanto the
vacuuntbag 12 and V|aH§H@g of, the

interngd Py Hereishe wrupmdpg thedntgimal %g%% Zéau &ﬁﬁulg%ed]gnd gvacuated to the

predet ih& R atBul E?ééh&t@ Ssiflg (R nBlob&L AT TR traughs 43,042 plfmde a conduit
e vacuum the end user. If the yacuum
for thenmrgegaa aadlohea ot thgtrw Ehapie vagmnhaede’ YapEsenP %Se mouth 48.
it it h 11
Howegefr gt‘rg '1'% g% orﬂr%lt% eYﬁ(tg #{'éqhzgtgsgoen]%' ftH\ét tk%ug{ﬂ?iO ﬁ&g{ﬁlﬁlﬁf ave a generally
planar\tn@itb 4& erithdataigniticaglily 1m1mot1m1tdie vaenm packagnesystaey L0f. nBregpackaging,

has been breach of the vac 1.8
openigiRRGREP] e VRO I g Coa Ry ara) YRR ol is
condi tion of the vials 16 may have been conpron sed.
However, if the vacuum bag %ﬁ is not breached, the end
user is aware mat the vials“16 are generally sterile,
pyrogen free and non-viable particulate matter free
and may be introduced directly into an assenbly
operation for filling the vials 16 with nedica
products. [0048] When the unbreached vacuum package
system 10 reaches a user, the user grasps the vacuum
bag 12 on either side of the tear notch 18 and rips
the vacuuntbag 12 open. Inclu3|on of the tear notch 18

o " A PN

o o o o g, "



sheet is renoved laterally from beneath the stacked
vials 16, leaving the vials 16 resting on the surface
w@roobloesss2 base side 16b. The tray 14 is then rP@DUSIN05/023138
vertically leaving the plurality of stacked vials 16
otherwist gindiant thewsefvd wue piakegingsystam | hefethe fiow prefreediembodiment,

chin rnatlv e tray 14 is stacked
aSV”H&fPWi§%§ggwfgﬁﬁgvp%8ﬁ¥%%¥ gé% %?des 16b adj acent the

floor 14a. The tray 14 and stacked vials 16 are
[0057] r eioviEibefapprevinied by dese nkllba@nllﬁe antiatenhengse sould baatdetp the

e SHBR S R Mk’ i 06080 B 53 B o

the broi\c[ ﬁd%ﬁtﬁ/@ cbiiRyt thérea@f dt Rhuag&stoad) tl&r@fﬂreaﬁlaiethhlmvdnnme 1sfrm>t limited to
‘ the vials 16 w r,abl

li e

the parwﬂ%f ep%@émentﬁéc Iosed: Y lsdflﬁg&é tg C%‘LP? a"ﬂ?ﬂ@ ‘*&ﬁ}‘ WﬁSPX“ and

scope Jf‘%l?é ré&ent fplicdiids, ab_ove descri bed met hOdS of
st acki nga processing the vials 16 are not limting
and the vials 16 may be stacked in the tray 14 in
nearly any configuration and processed in nearly any
manner once the tray 14 and vials 16 are renoved from
vacuum bag 12 in preparation for the introduction of
medi cal products therein. The abovedescri bed stacking
and processing nethods are nerely provi ded as exanpl es
of typical stacking and processing techni ques. [0049]
Referring to Figs. 6-7A, in a second preferred
enmbodi nent, like nunerals are utilized to identify
like elements and a prinme synbol (') is utilized to
di stinguish |ike conponents of the vacuum package
system 10" of the second preferred enbodi nent fromthe
vacuum package system 10 of the first preferred
enbodi nent. In the second preferred enbodi nent, the
nmedi cal containers 16' are conprised of syringes 16
that are positioned within the tray 14' for shipping
or other transport. The vacuum packagi ng system 10
preferably permts shipping of the syringes 16" in a
ready-to-use condition that is sterile, pyrogen free
and non-viable particulate matter free, simlar to the
above-descri bed vacuum package system 10 of the first
preferred enbodi nent. The syringes 16' have the head
side 16a' and the base side 16bl, with the base side
16b' including a flange. [0050] In the second
preferred enbodi nent, the tray 14" is constructed of
an injection nolded polyneric material to formthe
general size and shape of the tray 14'. The tray 14
is not limted to being injection nolded using a
pol yneric material and may be constructed of a
thernof ornmed plastic material or a nmachined nmaterial,
as long as the tray 14" is able to take on its genera
si ze and shape and wi thstand the normal operating
conditions of the tray 14'. [0051] The syringes 16
are generally constructed of a high grade polyneric or
plastic material that is desirable in the narketpl ace
because of a high resistance to breakage, |ow chem ca
extractabl es and a reduced wei ght when conpared to
simlar glass syringes. The syringes 16' are typically"
designed to be used in pre-filled applications and are
packaged in generally rigid polyneric trays 14'. In
the trays 14', the syringes,,l6' are preferably nounted
in an upright orientation by a nesting plate 45, which
is typically constructed of a generally rigid,
pol ynmeric material. The nesting plate 45 has a
plurality of holes 60a defined by cylindrical sleeves
60. The cylindrical sleeves 60 preferably rel easably
recei ve one of the plurality of syringes 16" and hol d
an enpty syringe 16" in a vertical orientation in the
tray 14' The syrlnges 16" are positioned in the

I I 1 o ~r~N 1 4l I Y Y o '
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a sterilant vapor and can be peel ed back to gain
access to the glass syringes 16'. This sane packagi ng
w@rees2ssel | i zati on method i s not practical forPCT/US2005/023138
pol ymeric syringes 16' because the polyneric materi al
has a tendency to absorb the sterilant and rel ease it
very slowy. In addition, utilizing the perneable |id
does not prevent the ext&ldMSurfaces of the tray 14
from bei ng exposed to the external environnment during
We claisihi ppi ng. Exposure of the external surfaces of the

tray 4, to the ext Y @bt Yedical containers

or evehit & BB R PRlen b ARTRRE s SRRAIFLL il con
comprisii: 0 @ cl ean environment because of the potential for

contam nation. H gh quality polyneric or plastic

syr i ngesy thet suppdttsike sibdiealtcontingrssengr i | i zed by

irradiation, penetrating gamma or e-beamradiation )

and, ihar pigeraousdiexibié filhe definitpeanpieterrehiivity pthe kiadipegviops flexible

non- per neabl e package, howeyve IS subject to th .
film comp il SrBLE G Hig Al FEBHE torat Sl S bing cvacusted
to apreﬁﬁéﬁﬁihaﬁ%ca&&ﬁ\r@vef Rilow Benoipseneprasakage system 10 of

the tirst preferred enbodinent. Part of the package

funct hofpi SachPmPaABing shitem DY Elafi) € Svhifin the trbl nchelss opi@sing first
plate 45 within'the tray 14' to reduce novenent of the
and secend sidgwellasid opnesingfrontabd reah®aldy i nges 16' in a
sterile, pyrogen free and non-vi abl e particuylate
mat t eB. Thevacsumdiackagingvstem of glaim & farthes sopPiSHe
filled with nedical products. |If _a non-per

| meabl e .
packagde exghatsdermpden ths firsind seroa side Bl %(?Eelg%‘?t% conforming to
encount ered pri ' i héaieh he @bMainers are

ot teast G0N QBB IRE b ol A ATLRRRR PheRlteth
locatedhin kigk ttdyepreyimateges of thic side ppoeitt i on in the nesting plate
45, potentially resulting in rubbing of the syringes
16' agaiThs yaduom paekdginesyplent of clm Griumherppmprising't o each
other. A secondary effect is that the package may be
st r es et pdckewe fatmpdimths font walhendstress risers and may
rupture during shipping. A rupture of the package
woul d rempsekess fomadd ianic telrewalt, grei fidnt gndoar esketdernderyng to at least
woul d i kel e c rqim sed.,. [ :
o portiqhpan gt SR o O 8 taprgied OB hEh e Bl Rl o locted in
the traf P@xirh@¥ bl of the front@nd veaepovkeltag 12, as was descri bed
for the first preferred enbodinment. A nulti-layer film
conpr issegheQhcitim ﬂg@ﬁé@in@ﬁb&t&mﬁﬂaimi 1t farth@ropmipavingas
perneability is fashioned into the vacuum bag 12'. The
tray Ipreshts@oiidddn b iRosy the @&y tikGhediwal odrealnérn incheling a head side
nesting plate 45 is placed jnto the vacuum bag 12: and .
and a hapesige gheglurality of daprgesiong capgrraing fuene ﬁ@#@é&g a@g and g ?fase side
when t?p Prﬁe:ﬁ'}cal O'i’l&il‘%l&eal‘@ EsifiGIER VS fhe 1o € St $he medlchN@tainers with respect
rghtly to the tray 14" and the upper end or flanges
to the wdy.t he syringes 16' holding themfirmy inthe nesting
pl ate 45. The negative effects of reduced atnospheric
pr ess uf. eTlaracoow sysemact deimb b Baiheecoppaisihgy 12"
generally will not loosen its grip on the syringes 16
until 4 peipherasBange fometl peoximate denayth efitbe ey thererightral fange
i thggg&&s re gg t he oytside of the bag 12'. For this
having 3 gagFRYU-SePg g o reach a | evel of vacuum
inside the bag 12' at |east equal or nearly equal to
the pressure encountered in aircraft shipnment which is
typically eight inches of cury (8 in. Hg) bel ow
standard at nospheric or equivalent to eight thousand
feet (8,000 ft.) above sea level. Held tightly in the
nesting plates 45, the syringes 16" are less likely to
be scratched by contact wth the nesting plate 45 and
ot her packaging materials. The vacuumin the bag 12
al so serves as a ready indicator of package integrity
since even the slightest | eak or breach will cause the
bag 12' to relax, which will be visually apparent to

. o,
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edge rib 45c al so extends generally perpendicularly
fromthe planar base 45a and defines an edge hole. The
wedge/okssbe i s preferably included in the nestiPQI/pban®023138
45 such that a user is able to insert a fnger or too
~ t hr oug hThehecey eystent ef daimréefvoher col®rIfgst i ng pl ate 45
fromthe tray 14'. The edge rib 45c provides stiffness .
and stenerfgtoedfio thetdesplras dladgacqmpisedef afitsheeriesigferepghe formed in

The _ed hol e .and .edge ri.b r i 47 d series of
an uppe} §fEfage ggﬁle ipﬁnlfhﬁéa? Q&@% pa?mltnﬁtéggﬁargt g?dfggeh% Anf &ﬁ@ n{é@ﬁaﬁ{goa second seties o
troughs B&&iedii@ BRppér sOEfadel of ttemperiplaatilanpe proxinieee mesbndigidpivall ef the tray.
" 45 and are not limted for inclusion on the nesting
pl at eg 4Bhe VRBurd ¥ stdnalof dldin BfedwesnfiBisingef er abl y defi ne
hol es 60a through the nesting plate 45 that are sized
and shageds bRieae@eRibly heusyblé ghstrdyf the Mbsengelsteiimduding a
_plate 45 is not limted %o ng i%plugion of thelJl ving one of
plurality ef grmeradly sylindrisal skespesorach REthePhyraldy PEdlpevep Elrsdlyfpociving
y&:1nal thgnesting plate 45 may be constructed
mﬁphﬂ?@&éﬁgeneﬁérwy pfanar plate with holes fornmed therein
for receh,plaQfimlsh8erd ¥E LIFRHES whbrein hOWEAE platdi@oludes a generally
cylindrical sleeves 60 and ribs 45h are preferred for drical
planar hiase hussiegrforcingtrive exieadinggpnprally pepsndignigrholep the base.dpg cylindrica
ngd .spacg.t inges 16' relative to the nesting
Shewmg?g?ggﬁgggﬁg&f§¥%fovide strength and stiffness for the -
nest | al S - L oy PERGESSMbBHGN a 1i
the iE?e?h%.m:g§f$§§§§g§%ﬁg§§ﬁggkﬁgiuﬁiis_drq@ﬁ from a}p
proximbfeetsiniiusls, ied nesing fiste iRbidife0ESipheral adge thebispesitioned on the lip to

ferred embodi nent . .the t th 48
supporihnEHing gl P BATHVA PRe HOHER o D i

preferably includes a unded .peri ph :

Lo poti pherHiBagaet ALEHED bOTaey S i fnedsiofs ARRnR im is
conmﬂnggﬁhvg&nﬁgga§rovides an arcuate surface for the

vacuum bag 12° to engage when a vacuumis drawn on the

i nt er nal Tq;lé\%‘;uyim]sgggm of\clahan pvteckjrethatmedivel comtegkeslare comprised of

peripheral bulb 48 could potentially breach the bag
one of Yials agdehrigge§acuum i s drawn fromthe internal cavity

12a' exposing the tray 14' and syringes 16" to

exterdélThﬁW%N$WéYﬁ@W#§ﬁ@Fﬁﬂ?@@§€°%88%$n$he nesting

plate 45 is positioned on the_lip 50 to support the

nest i ragrapiuge grogse formed i afeorof g B i n an assenbl ed

configuration. The lip 50 is provided to ﬁgrticalé%Hg. heral

supporlt. Thevasswnisygierp Phelaimy b wagisinghe Hay Hediges 4 A Tiphera.

1O i ' e i infpafiGusrfieRibe film to
bulb at fgp &f}ﬁ%ﬁ%&ﬁé tﬁglo% ?Id%ﬂg’ %}@@Fé%%%rgge 9508@} s pr éj? erably
contact.ntegrally fornmed in the walls 32a', 32b', 34", 36" of

the tray 14'. The Hp 50 preferably includes a ..

sti f f erfi. ngngthod e ECagtrigat plyrbityiof medicel donpingss fop trapsportation in a

Ji.p 50 and tr, 4' such th r s
ey it er el PGB Rt ol BBl P& ridfod omprising
ﬂwsuf§y§h the lip 50 or tray 14'. The tray 14' is not

imted to inclusion of the |lip 50 to support the tray

14" 0ry)iRQtERAES fbdicd BamginaRthto drftrayyur ati on of the lip

50 including the stiffening groove 50a shown in the

dr awi ngsnseRfy BXAMPsd Wikeths egidicabeoptaicts 4 trajntireal cavity;

nmechani'cal |y Tastened, clipped, bonded or otherw se

nounted to the tray 14'. In addition, the nesting

pl ate 45 may include |egs (not shown) that support the

pl ate 45 above the floor 14y . [0056] In operation,

t he vacuum packagi ng system 10' of the second

preferred enbodinent is utilized in a simlar nmanner

to the vacuum packagi ng system 10 of the first

preferred enbodi nent. A difference between the two

systens is that, during operation, the nesting plate

45 is inserted into the tray 14' such that the

peri pheral edge 46 of the nesting plate 45 is

positioned on the lip 50. The syringes 16' are then

e . o ~ N o
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medicaj pninirssilows eb¢

However, the tray 14' is not limted to the inclusion

of the troughs 40', 42' and nmay have a generally
w@b@aeaessaput h 48 wi t hout significantly inpactiPQI/UR®05/023138

vacuum packagi ng system 10'. The packagi ng, opening

‘and ugevaduatiixethe acerush cpritkiagi mefeteyminedva@umgfresshis such that the

ﬂexibleﬁ'gxéosggro ! faﬁé%&%&%ﬁﬁ%&%&?ﬂ&t %eé%tp@%fo%%ﬁ%h@ ltn%éﬂc?{ ?ogl?alﬁé?ﬁ and

)
o

f . ' 11 Db . , i
Pl ) ety JouRe mm St thas g et RAEEE YN pR8firc is generally

maintaiARIhe6d Rtegchl Byvityhose skilled in the art that changes
| d

cou be made to the preferred enbodi nent of the

vacuu{g packagtosysdam Baudes compednathe vepwrivhoutep (a) of:
departing fromthe broad inventive concept thereof. It
I's ung %ﬂiggenetokr e el cdnbiderd WIS a infe¢Raidabarni & ametof the
limtéed to the particul ar enbodi nent, di scl osed, but is
Ea Hw@aﬁlfqoetamﬁb%?éeﬁt/ P the spirit and
scope of the present application. CLALNMS W cl ai 1. A
vacuuhi.phesagihad o5¢laime 3@6?“FPQﬁ§ﬁ8gﬂWﬁﬁmémﬁTﬁﬂg&99§
of medi cal containers conprising: a tr t hat, supports
Che metiredict g e aret B anEira Rk 56 BeUGd cPHBRRSI o
filmdefining an internal cavity, the air i erviaus.
f1 exi Bb8.eThe meihed epelaine] 3 fustheroupesing therters Pﬁ% sk
medi cal containers, the internal cavity being
evacua} eahsperting presgdedfenible flrg apdtgrediral copEARRR
at nospheric pressure. 2. The vacuun1§ackagin9 system )
of cl & inspbatieg & fexihle filndy epsyeq thefdhe Bl Esnarping fhe fray apgd at least
. second sid - ' ' i¥\binSained within
portions 0 %%ﬁén e Eﬁgh}?%g%ﬁ g’g&ﬁ g ygtlttggn? %?&gﬁnéﬁéﬁfbgéfﬁ{et her
the inte2@aIRAViSE Ng: si de pockets forned in the first and
second side walls, the side pockets conformng to at
| east gabpekinp dr fidkidafiextoeaimedccssa td te enedicabepatagitery he
medi cal containers when’the containers are |located in
t he t mayerpswixgd tetey fom thé intdmeal sindey; potkets. 4. The
vacuum packagi ng systemof claim2 further conprising:
front ipeeteetns thometidaliconthiners firoonthe way For intrafluptécay onto an assembly
pockets forned in rea

h (e . d
ine fofpe Ketesuema i rrgugt et megicalPplafi  "an Mo

external surface aof one_of the. nedic cont aj g
The ool AMeraiadal cagnas atrereir ERE R, BRDiRAF EomfRed of
syringc%]: thtelﬁ%yfiﬁcﬁlﬁﬂes @'Ti% ah@ 8tep RO ehi@inSses the sidpe oftacuum packagi ng
system of claim 1 further conprising: depressions '
for meg),)g')] iRefting @mefingtpie fnfPhe trbit Sucdirblit @ peripiendl atlgeoithe nesting
includrhg a head side and a base side, the plurality
plate ipostizped on thsrlip; éethf ormi ng to one of the head side and
the base side when the nedical containers are. 1 I that a t
posi t i) thsemingliee syriagestino gylinscalreverdgithepesting plate such that a top

rim ofglé)pgﬁtlezg#lgsg]{ssm ?%rhgbt W@%ﬁ%ﬁg& S thd Syringdy - 6. The vacuum

craim r conprising: a periphera
flang nmed | TLoTERS i 5f3@nserted into the tra
peripﬁ%igﬁ“? %ﬁ%@é%%@%ﬁgq% gengfg$$%&ff%%§%ga Cross Y
in stepS@Fini a3rids offloersvacuum system of claim 6 further
conprising: vents formed in the peripheral flange
conpr i SEdrif mehbd 66dlaimelsi faghafompnsighthefstepsrel i n an
upper surface of the peripheral flange proximte a
first side wall of the tray and a second series of
troughs fornmed in the upper surface of the periphera
fl ange proxi mate a second S%Qe wal | of the tray. 8.
The. vacuum system of claimd further conprising: a
nesting plate renovably nountable in the tray, the
nesting plate including a plurality of generally
cylindrical sleeves, each of the plurality of sleeves
rel easably receiving one of the plurality of nedica
cont ai ners.
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9. The vacuum system of claim 8 wherein the nesting
pl ate inclues a generally planar base and reinforcing
wo 2iws/0z8s6endi ng general |y perpendicul arly fronmP€hes2005/023138
base, the cylindrical sleeves defining holes in the )
" " base.e) Ifadiding thessaledfleyiblediimothe tien prd Bewmrdical spnfaigers following

trgy includes a nouth and a lip proximate its nouth,

step (d)'t*ﬁ‘g nesting plate including a peripheral edge that is
positioned an the lip to su Jd 1
i Hmau e o Tt e SuSiBNE Yockilh BB Rl fro pebilice and

prevent YAE HERafYexti@ Bhedficd kbampdshivhendidiscslmtian of thapeedicebustainers in step
flexible filmis conprised of a vacuum bag. 12. The

(¢). vacuum system of claim 1 wherein the nedical
contai ners are conprised of one of vials and syringes.
13. THe Theouethedidlam IGrvghes comarsng PRsFPEEnprising: a
vacuum groove formed in a flqor of tf*ge tray. 14. The
vacuummyldingihenedisal cpntaingip 81eh 1 SEREY r ay i ncl udes a
rounded peripheral bulb at a peripheral edge tha%g. o1 to st
pr ovi feebagicaldy Eansparting the sedice. nfaﬁ?rsaﬁoranilﬂ%ﬁ?t%ﬂné lon prior to step

(@); dfI exible filmto contact. 15. A nethod for packagi ng a

> plurality of medical containers for transportation in

a tray w thi. ' R hl YheQhed#hl Bbritainers
i nper }%r&élﬂ#lﬁ%%@g ae&?#@trﬁegctu %gﬁét hodga%\ghn%ri sing the

followisg stps(dDf : a) inserting the nmedical containers into the
tray; b) inserting the tray filled with the nedica
cont aRBeThe mathod bhdainnt Sefurthér comprising ghe sxpadfiat i ng t he
internal cavity to a predeterm ned vacuum pressure .
such t)ainspérting Hexededardievacugied flotibtpstilan thedrryagd she medical

Lray 1d_at | east portions of the nedical containers;
containggsd &%n]@’éélpﬁing the flexible filmsuch that the

predet.erm ned vacuu ressure. j ] ' Lhed

"t ho g PR pis B Kebing edARIRaY o LR L

further ¢ ri.si.ng the, st rior #t. . - .

B R E LSRR GGt R Limbot of v
includiﬂg‘élﬂésﬂi $@ ardl B8 si@hendafrtiidreompdiingthecept afiners fl ows

of f of a medical container assenbly line. 17. The

et hogy @fse@ingdihd vifis frids the &by @Oy (2 vith thieirchead eide afaxgnate a floor of

step (d) of: e) irradiating the sealed flexible film
thetray;he tray and the nmedical containers. 18. The nethod of

claim15 further conprising the steps after, step (d)
of : e)h) mayingdbe trAndhe Hels éfégqhéagﬁi S@S?g BP%Oétﬁ‘F BA%nd t he
medi cal containers; f) inspecting the.flexible filmto.
ensur &) pésitioningen figifl ghgesonio, gﬁdﬁa??gwielﬁﬁt‘ vring e ggd Sg]g%ft vials and
portions of the nedical containers indicating that the
predeterm ned pressure is nmaintained within the
internal. cayisdy: . Skl hiah£ thd Bake tifesOHithe vials are
accesé??lgg@%gﬁeﬁé%?%:hﬁg{contugg%ﬁeélgfauﬁ?%r enovi ng the tray
restingd drotie kil sha¢ter nal cavity; and i) renoving the nedical
containers fromthe tray for introduction onto an )
assentitymsvimetht oigid sheetitronr bueah itherbass sidesciugh that the Gesesides are
. into the medical containers. 19. The nethod of claim
restingj o1 é\‘féﬁoﬁsf’ﬁgc%@&crcal contai ners are conprised of

syringes, the tray includes Hp, and, . step (a)

conpr | ggovtqgéhg{r@%ger@?atllygyvey f’oWﬁEeeYItallshg a nesting
plate into the tray such that a peripheral edge of the
nesting plate is positioned on the lip; and a)(2)

inserting the syringes into cylindrical sleeves in the
nesting plate such that a t%)

tray;
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rimof the sleeves is in contact wwth a flange of the
syringes. 20. The nethod of claim 15 wherein the
wore@soziseront ai ners are inserted into the trayPCnuUS10e§5023138

(a) in_a series of rows. 2 1. The nethod of claim 15
f urt hab. Ebmmpihgd nfclaie2 s wherein dife ragdical copfpiaers A qogwrised of vials

BRSO S Ml v
| nert E gﬁngﬁl% allalg 1?1’[ ? tr.écijalgll‘%&:ﬁs1 (Qﬁglﬂp{lfeﬂ rhee‘icp 1&4 rﬁg)ﬂ(ﬁﬁi}e a floor of

to stg I Z€ an reven anges in c
the traygonposi ti on and dlscoloratlon of the nedica
containers in step (e). 22. The nethod of claim 15
f ur t hay mooimp theStraygant] vialssdue pBa whr inade bagl schntpat the base side of the
medi_.cal contai ners

t { hot [
s TS SRR BB R kol L
tat t t di at th
il bt LA ™
R CREIETIER LRGN ot

approxir%fel? %?h@ theRabr @f(@&ﬂ?tiﬁ'ﬁ H) e¥dtha thd fieRibit i birdytnds ehd engages
containers to a filler; and f) Fﬁfenln t.he

the tray mdeﬂrt et npamrxsyof&y nacskige] enptainess i aggilused exteimal almospherig pressure
condltlog Qthe Fexibld ¥nd '%etngx%ﬁg H%ldgpé hRIAR MRyt dul ﬁlbﬂﬁfé'a@ﬁhst each
ontalners are nprised of vials including a head

other 08 oﬁermsﬂs@mﬁewﬂysmmmnﬁng shippieg. conpri sing the steps
of: g) inserting the vials into the tray in step (a)
with their head side proxinmate a floor of the tray; h)
noving the tray, the vials and the rigid sheet out of
the bag; i) positioning a rigid sheet onto the base
side and inverting the rigid sheet, vials and tray; |j
) placing the rigid sheet on a support surface such
that the base sides of the vials are resting on the
rigid sheet; k) noving the rigid sheet from beneath
t he base sides such that the base sides are resting on
the support surface; and 1) noving the tray vertically
away fromthe vials.25. The nmethod of claim23 wherein
the medi cal containers are conprised of vials
|nclud|ng a head side and a base side and further
conprising the steps of: g) inserting the vials into
the tray in step (a) with their head side proximte a
floor of the tray; h) noving the tray and vials out of
a tear in the bag such that the base side of the vials
are in facing engagenent with a support surface
following step (f); and i) noving the tray vertically
away fromthe vials. 26. the nethod of claim15
wherei n the predeterm ned vacuum pressure is
approxi mately eight inches of nmercury (8 in Hg) such
that the flexible film surrounds and engages the tray
and at | east portions of the nedical containers in a
reduced external atnospheric pressure condition and
the flexible filmgenerally holds the vials in the
tray w thout rubbing agai nst each other or otherw se
significantly noving during shipping.
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