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WD 2005/ 099808 PCT/ US2005/ 011379 1 SKI N ANTI SEPTI C
COVPCOSI TI ON DI SPENSER BACKGROUND 5 Antiseptic

wor@sarmbg on of patient's skin for surgery PCT/US2005/011379

conventionally includes a 3t 10 m nute scrubbi ng of
the affected area wth an antiseptic soap sol ution
foll oned by TH¥ HAPPEFREG 6 IEIRNaPEFREYSERDI e
antiseptic paint solution. These solutions are
generally applied with saturated sponges that are
attached to a blade or hegdcwdgoinseps. These
sponges are often saturated by soaking themin 10 open
pans of Asﬁbtmicqmepamt'rmltdfmé@nts pbingfessqurbr canveatiheally includes a 3-
ha les are DVI c or..alum nu
i sEuBhinesh i AfesG et fr GiniGriEachbh followed by
t héhe HPABARS: ofbﬂvz&%hﬂﬂ@ﬁiﬁtfséﬁtld Pentlean@as are
supplied dry in a sterile "kit" with the antiseptic
sol ut | o begsrsolutivas aiergenedally aprliog with satyatedspomges shat are attached to
poI yI S
PR EEBRE B0 borlher, THES SRR S 0 RN Y bV Giing them in

I Ny EEHEs O soluliers & ohtifits Cﬂpeﬁgésrvﬁtmﬁ%he(ﬂhuhd&fsfae&’ provided in a
little cont rol over. i nadvertent dri pping, of th

solpl?ﬁ%ﬁr amgnua PaslagitereuchicentRs Fravgh hSPH‘é@ sptdrRye the
t eqk.e
v EpotEes MR 6 il ARV b Ay P LRAIS R Wifh the
| f aﬂﬂldepmesblumor[sqmbwdeﬂ H)rrehﬂvely(ﬂhiheﬁaile'dﬁ onmlacthyl\ﬂmd: hottles These

contro % tion has |ong

beBatis BentaiReha s o ahicRers loss e BB Sl Rfbrda beon
devel opWhlmnefbe%sitv@ NREseltechRIRES e xﬁé&ls%"hh@élffeﬂ[ttl@ Béuliebl over
associated wth these techniques, and to reduce the

t i madvertanit deppihgof tlmpsplutmatmto areas whee mmunﬁeptqdc Since many of the

sol ut. articul a t he DURAP
cotit B on oS s ithaBlys birestirEo oLy e afol 8] jpdingyghich can be
hayeitem QY@%W‘&I’EB%@I il area8 WGE %Blnb%nﬁbﬂmtﬂ lt}[hgskm good control over
subst ant| ally drip-free, convenient application of
amthes?é’pllpc’élozél%dﬁllgtbeéﬁéeﬁ@b&ss| gned U.S. Patent No.
I“'nggfpgr%)gfteggh%ge Beéea/?cels 'h%'é geeﬂ%;glfélgﬁédol nagurll?ttem{)t to prevent solution
r edtibping atdﬁf:lafddcxwﬂli tHese mf:hﬂlqmas; @hdletrwll&la thd fivae requlred for
appl i cator handl e and a foam sponge cover
or @pplication of the aptsraiie solpHen. Mmﬂfdll%rot}ﬁé)%gs éH°<?‘1§tS
co r
% @%@g&ﬁggu%%@éwﬁg%@%@cm CHRRS %(?.k Pahf 'T@N?Pidé Afdyed 8mmercial
Coasseg tedproyisingRabeattidlly. drip- 688, cOﬂ\ébnitmut alb;drcatﬂmn;cﬂ angiegptic
a I |1§w d applicator where the liquid is contained in

Yle anpoul e inside the body of the applicator.
Th' S amu& cd (S.9PPREA . A 5P291dRERRs BYiqdid applicator that
def ormabl e el enent that prevents unintenti onalp
br éndompeates a rigil, pareus metdringnnsertga cegudaie thegloyy mtaglliquidibetween

haqgel z{p?)gczaor ndle and a foam sponge covering a major orifice of the handle. The

liquid to be dispensed is contained in a rupturable reservoir removably affixed at the
other major orifice of the handle.

Coassigned U.S. Patent No. 5,658,084 further discloses a liquid applicator
where the liquid is contained in a frangible ampoule inside the body of the applicator.
This ampoule is supported and protected by a deformable element that prevents

unintentional breakage of the ampoule from impact during storage and handling before
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WD 2005/ 099808 PCT/ US2005/ 011379 2 use. The
applicator is actuated by pushing at |east a portion

w@boosieyshs angi bl e anpoul e through an apert ur ep¢TUS1V85/011379

def ornmabl e el enent and inta@ contact with a neans for
br eaki ng the anpoul e. One consideration in the design
of UsgedEBe genlicatarys gdvatedly pushing 35 deagemportionvéthe frafgible ampoule

bet [k ci Ki .th tiept t
e R S D 05 9801808 B 5 hans o
pr dxeeakimgthe ahmiodlee that is preferably at [east four

inches long and oriented at an angl e of 30-90 degrees

to the Hedcwsiderdion ppHigalesignof theshleliviesy deviges dnfoamevent contact
f ory PR, O [oNteidd L4 el el itabl .

 oro Ly S oS pSRAELSE ) i mey v
vagicoahplished by providioparhasdle thay ps sraferabpp videass fougKksches long and

S HERRRHE A TR AT T
v agofdni G RS appli_?:at{o?lftg Iskini £% éorﬁpﬁet@%r@ﬂitzﬁf]ée Por Qﬁﬁl@lﬂl%ean antiseptic

of a high poténtial for contact = between

cl isplugionmts, hranthearaginaheanphtinenntrast). tgpicaspenge diiaks available in kits
4,507,111 il | ust,at .st.i 1l anot her. surgical Sscru )

ai 8L Sreagbhas R TR 47 b somBRGi 1S P BBl e erepping the
pr efaginel ¢k ib diflows Rcuse Bn akHERAAAL B & &ffial fo contact
cartridge adapted to be |ongitudinally slidable in an

el osbrcadhndimiean s s andfbedaiient. The handl e menber has
attache I . The handl e . .
ety S Sk RS PRI o gpensin

t heysteni dethis invantibmiberhstiseptic plepRoRYibH & hdusedin a separate elongated
conmuni, cat j on frgm the interior of the hollow handle

merBerdgeAdapied ¢ 6}%@deinglbbﬂ§i@ble\m @R e{qﬁlgatg.é hpBew handle member.
PURGEWERIIE Afenfe? Bgﬁﬁtﬂéhmgﬁ?o é}p@osgﬁbehps%oﬁgi KPSe REYERember

to vent 20 the contaliner and one of the sprkes serves

t o farthhar vieludel éwb hallow sfikes forined bn sl keide bésdid menthar @hch provide
eng, of the coqtai er the¥ nusé bﬁ@fgaggq and the

ha e HETISHIAN (5o dhstengp pEtheigNia dapdcanqmbsr ip e absorbent
di sHSHRN PRhdHRe SHIREYpUlRFurd IHRREInMRAHaNGle OM@BY}he spikes serves to vent
clinicians have been trained to hold the app |cgtors

i n the cpataines and one ehthatsbikas sdress tadeliverthefuid TISirse both spikes reside

PR SEHR] By AR G PR SESH e KPS 51

app esateod fuidtRa® AR ndtdsbur$ F@ Prbfer&%h@d. Wlany clinicians have
surfaces to avoid contam nating the patient”- with

i EEBuFyaed orhold Hhetappbeaters bra Vertigtlementstion whien retevatiog. This

su a | cat appl i cators

o bR Mol B CRRL RS o R B R G R

Sur pr i sTypicyl, antiseptRv@niposinidn bpplicakdrs sregeovidédwiid sterile exterior

i odol{})hor - baseHg anti .seﬁt i ¢ conpositions in polyethyl ene
bofHIEES RaRVOHYCRAIMINAHRE g Padey Willomigroqrgaysmthat egydd be located
508 Mx@dtor SAThRS Bf Bedphfid £ | L Qrerili

(2- 1|1 odoet haﬁ ol) .&k Itaggdg%)rl}gfr“f’a?l&?s h%%x/gfg}éeggeabﬁé%?{%sd%ggﬁg lized by
anexposutsdb iethybaetoaideeza oS umpdsingly; e@dtaive founfl tiedt ikjtk emgaining

g;goglgal\égl{l-l?cag%cr %ﬁis?ﬁt?ﬁc&%ﬁo%%o%g gnogoq;]et}x)blgng ‘t())(?t%lgsl }?a%ringwwztil? thicknesses
of less than about 500 microns contain significant levels of iodohydrin (2-iodoethanol).
lodohydrin is considered quite toxic and is believed to be formed by reaction of
ethylene oxide which has penetrated through the container with hydrogen iodide found

in the antiseptic composition. Ethylene oxide itself is also quite toxic and its by
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in the antiseptic conposition. Ethylene oxide itself
is also quite toxic and its by WO 2005/ 099808

wWEWDSBROS5/ 011379 3 product |evels in nmedi cabCTies1008611379

are tightly controlled by the Food and Drug
Adm ni stration. Simlar problenms may result from
st prddlubtzlatélmm iydicdlldereegas eighdy céntaslled Iwrdh@@md and Drug

per | as nd t like. The efore even

PSSR CURMIA! PO SRtk FEmueTHisSiion Bk Ethers gases such as
R hp&h%géﬁ’ 6%t BhkRiabhAd RAURN TR E RGP dB-i88hhor containing
ot her %en1ca sterilants fromdiffusing into the

c oantwepm cafopdsitepnss i rs highldesrablasopreveat ethylenpoxide and other

5 descri.be [ .i d. di ns swab ... .
BT S ER gifrosng e 45 PR rine Seuliasion.
f l ui d fig.s aehtdnd bR, BF39H1RYS stcﬁBéspz[ heiti dsspaRsind switLapplidator system
ﬁwbed by puncturlng the tube with an external
J l in W

afhernefidallywealed luig\dleditulee hayingean asobant seab appne end is
i
nooPtid bt h i SR an HRicByat Rl AEE BRSO TRy the
of ektemoiviusfios bf the tlibe e ihtbahe siestd Tids beh\d:e}' méthodanay not, however,
rapidly .(such as resurglcal f|UIdS use the quid,
ex ¢ pragtical fordprgeniluid voddmes of; ﬁ‘é{rYI%CH%”Y ﬁwﬁ&lﬁémedéa GF gelivered
f. {d%

zg)r (ﬁ%gﬁh ab geglélrggc}g g{diéit@gb g%%&g? gl\ﬁ/ Id Cf,% dtg bt PR BB faster than the

co absodlmnabtblﬂd aUsoabl the, fluti¢h easubing iz exqEssExe diipping and mess.

manuf act ur.e, | a them be t he. heans
oot B Wil e O P paTT A A e dpraRle S eneh Moy prpucomplex
Pr &S RAtuhOUR) blabigRRAN bEPshdské Meaid d 1SBRIcIHeaBIPBRE SbAduBiRrs.

di spensers and nethods of use that, in various
enbodi nents, may provide a variety of advant ages. In

somne enbodinents ition

di spenser may |ncIugﬁHQK@Q{?Q?ne?ﬁggsﬂﬁﬁﬁﬁﬂﬁe or nore

| ayers trhapre3em iseasibapidvadds kinnmeisepizRbompbsitieh Bishemers and

oxi de gas during. normal ethylene oxide sterilization

pr ssdpsis of usethat in aripus embadiments, g1gy asove@%w@rf'éy opadvgatages. In

ITH Ol{lg %%BOMGH L ﬁl% sﬁ}?ha{n\ﬁge tc'om %Elggh ﬂ Qr%gmnag EI%CWICICIL container
er conponen tlseptl conposi

aI twéthi ohg ok heor Myen‘sahatmre mb@ﬁuﬁall}.gmnﬁmm‘ulaiol eyh)tlam axide gas during

conpounds. . For exanpl e, .iodine, as well as oth
anfPmmal chylene Oégjéﬁf%‘hzﬁ%?féWPP%ﬁsﬁy Resctiyegprilgpie uch as ethylene

et By dlg I@I?df‘éé&i %1?1'11"}{51 aBBRSABNitbBial fienf an\tvﬁh Bﬁfer E’&flbcﬁ%nts in the

steri lon o exterior surfaces of
di sipensBscptic Ehmpes‘nﬁmaltarmg ebspaiéncs'lmipr@ducmgamtcrrmaby taxic

conposi tion ron1s osure.to :

ot PP ERHI3 PO (1D 36 YENO A ARG igepie potentally
d e%a&ﬂmtﬁ efh@leﬁi@ %XidéQhﬁ Tp@%’é& ftd e Jo'ﬂﬁd‘indr Atk Qerilization of the
pol ymeric wal free of nmetallic foil barrier |ayers.
A pyieaon suafacemfam élgeerxsﬁrw sThvgef@f@tlmwwfrﬁ@pls skip @atisgptic
?glt ?rlni)(gi:/t (];n%lnllegﬁt‘;’l [ ron?p(rgorgm L§ Ii)glelxpr?sur 0 eth)(lgne oxi l %algge d

num f o
to a skimsciné embedien@ oAbl deBirabdéiorovidd aicOftai@r that includes

(e. polyme?lg walls free of metallic foil barrier layers. A potential advantage of using
containers free of metallic foil barrier layers is that if a metallic foil layer such as, e.g.,
aluminum foil, is exposed to a skin antiseptic composition containing iodine (e.g., an
iodophor composition), the amount of iodine in the antiseptic composition may be

rapidly reduced. Exposure of the antiseptic composition to metallic foil layers may be
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i odophor conposition), the amount of iodine in the
antiseptic conposition may be rapidly reduced.

wez@emonses of the antiseptic conposition to nmeted1/U82005011379

foil layers may be WO 2005/999808 PCT/ US2005/ 011379 4
t hrough, e.g., pinholes, or other defects in a coating
t hahroughs g epinheles, naéather ﬂ@fevpts avepoatingjthads otherwiscineant to prevent

e T

antdfsl&piokiﬁleqml thé ﬁmlseﬁ)ﬁ: QEnpsRRAI ek Msddlatdd with a reduction in
reduction in the antiseptic efficacy of the

coriioantisertic efficagynfiibe cosppasiianal advant age of
t | |
Fort o goufe¥rthialadinage bbbt WS o dTRl B e of

be rhetalhis Ifoit batieplaytmsanthanthe talls Mgl préfetdbay be’itrﬁlslucent or transparent.
zw ll(lff ent or transparent may allow for  visual

f barBftraPWéceélk P’htranéﬂ"l‘rF%‘e‘B?Y #llovs Ry ordsual manijpring ¢f the skin
t heanﬁ%‘h@ lcBf ?omh@n PREd tﬂé tont¥fAbt. Sinlddfradt n\%ﬂ}éqﬁat 1nclude metallic foil
met al barrier layers are typicall
th tbgrrp:r éawm ara gypr¢ adlyaipaqu itus iprevgnthg Vilsealcmxrmmnhg oﬁfhe contents of
1 %h ontalner A further potential advantage of
coﬁ ?B made with walls that are free of netallic
foi | barg i@thet yensal |a§v£ﬂﬂ?% df'&Snt‘éﬁi%IrsarhW\%nﬁf%llQ Ehat i@ free of
sonme i nstances, easil i nexpensi vel y extruded.
Extnafﬁ@l@a foil,barnar lay@rﬁ@%ﬁhntethg ce@tnmb@ Ipat)oblﬁu tesbrhe metames easily and

t rone to a

certeapkhraig SFnec Bl B0 0BG aPLGR TRt ot BERRGhpdirecor e 0. fin
walskalsraliatneay egsrond to leakage.l i c foil barrier |ayers, but

one or hoth ends_of the container may optionally be
seal ed Wi cfrtain gbadimeatss theimajerty of\pepniajaer, walhaay be free of

mﬂn?ét%lhe félpb%rlr'lee g?rs ViR L)P? c%t {1ds 6rﬁSn9ﬂﬁ £ é\gthc)élfllly be

nore | ayers met a are’in

Wi tsealedheith @lmitaldio foil sea) rWhﬁmlserlpme midtﬂllc e pscatsatiudd figther

the sol.ution restr e of the netallic foil

20 cgglgpge I?IHi (Hrm%r@tlzwe glbfn Ig?tﬁ]ilccf% t\ngpqheq,re Eq mpltact w1th the solution
CORYS BlePBAt ﬂo@énﬁhf‘@eg‘ré(ﬁtléﬁ 8Nk @G%ﬂBn._oBKtré%‘?&ﬁ%r WRBLf the metallic foil
characteristics and all ows production of t

coneal$ t9eor botuerisaf the dontadneaythe comtginenatdinsits translucent or transparent

cont b XL rusi o r injecti nol di n

e Bagfisic Snd ALV eutioputt B cofperapieh ¥ At b alindrica
or comaiey ®fleftruion splEhidctioN nfoddigge Or nore openi ngs

used to_di spense the skin antiseptic conposition 25

wi t hi n (The skigrintpapte COWR@SIV@N@I@WWS&B@I aso inglude one or more vents
di ?rpgc[h?ﬁ&gttoocrnte ey H; u%g(fl)_Ll dis Vpe%np&l s}({noagnlgf%)?lgﬁpylposmon

cont al ner he "ap S are p

sealithih thedontalier. S’Kheﬂveﬁitﬁ g pdsist i1 GBPaRingi of mhdjdl@@@rﬁfs@ﬁtlc
may i ncl ude_structures to assist in &e}m ng
sea?mB?ﬁlEl% Fomi{Be eentaynerdp thg spplicatapt Thmuenty are @mf@rably sealed and

' nﬁ{eas‘ﬂﬁ?acntlsh%}?c éb‘?rﬂﬁosﬁﬁﬂ ngP{ sePfha qpﬁﬂ@@stﬁ%ttﬁgset a?s?sot r1]1;1g gpemng of

I n some enbodi nent's nanlseptlc conp
di Sensldry twistingce otleen simple motions. In some mstances the vent seal may be

opened by peeling.

In some embodiments, the skin antiseptic composition dispenser includes an
applicator with a hydrophilic foam that may be helpful in reducing or preventing
dripping of the skin antiseptic composition from the applicator during use.

Surprisingly, hydrophilic foams have also been shown to provide superior antimicrobial
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applicator wwth a hydrophilic foamthat nmay be hel pful
in reducing or preventing dripping of the skin

WwW@EDRdosHey308 ¢ conposition fromthe applicator dup¢TysS28£011379

Sur prisingly, hydrophilic foans have al so been shown
to provide superior antimcrobial WO 2005/ 099808
PCEffida08d drdphidatto conedrtioagidiydasphobigifodrs gad(when used with aqueous

conventional hydrophobic foam pads _(when used with

aq&aB @atisepRe FOERPTIYYN Ehebyasertilic §iag) mayfee., have an apparent

hy ilicf - f

oA chbiy 03T a P ccfiibiter B re” T AR bpp il fiifee encrgy
apprydetdesirabl @amecoanentign withesonieeskateantisegiti cecampositions, e.g., apparent
connection w sonme ski.n antiseptic ¢o si tjaqns,

o Giick spered of 10 ST RE P OBt ST el Fchgpvever, be
OF pFER&fedTRY: tHE h?dr%f)ﬁ‘ﬁf: ¢Shmd dsedBY appfRUBYE thPBresent invention have
preferred that the hydrophilic foans used as

apph aprEront suifacetemergyrad 96 ynésieeatimictan ohmoee, passiblyS&r ent
surface ener of 45 dyneslcentineter or re .
oS cgmagetPign Tugye; MR FISFAnSE gPay Y Retegted that the hydrophilic
| N§dapB@ettitile BRMeidRizBH Qal (s hhﬂﬁg,tel'%, dnydpeRht durface energy of
foam be wettabl e by deionized water (thus having,

e. 40 dyrgs/cgpiyaeiener gfdace energy of 10 70

dynes/c ' r '

ool catbtomesbodneR! b anhftafe W aHRARL FEMKE phlbF surface tha
f oformsan aapiglveithna tdngiudiaalgixisustithahamite &@.gfthe benthiaad lo€ the

(e..0., the container) of the dispenser, The canted

mefABPenSEr f HiGer ey pRiBk S may@r%\gg%ﬁe &legengebefwegp the hand of the
hapg, aﬁd h%%a%i@ﬁt‘%rskﬁﬂ@ bR R Fil&iHhoSd SKoprbfenk BHMER beffeen the

I'i kel i hood 'of or prevent contact between the 15 user's
hanstr'ahend el thapatert's skiskduring applivgtiappf the akinamtisdpticlvemposition.

RS e S 3EP PR Plorirtacb i n G B iieptc
antisp&Rkl May Bk SRANS App FRKILALEIGRR dothpBiBbY t&tHekin as well as within

antiseptic conposition'to the skin as well as within
bolgdyerifidescsg., Bagina, recighmgis. rectum etc. In one

aspect, ;the present invention provi.des a.skin_ . o\

e sept! O BREIERE PRSP gE REYIERH Rt entic composition
CoBispérzer indRiling d\@nedindridefhingran iMteHoEvolGke;skaNArtBEfid dbmposition
conposition located within the interior volune of the

c okcalied avithin thedatgrionyelume of thegoptancs onipaihfached ipdthe pontainer,
th i na-therejn::

ai SRR 155uhir HOREL R Gp AR BRL 4R BiclinPscal acated betwoen
of theliateciont@liume lof @ectohtaines podithe spoak; and o &nppadl looared eder the
over the spout, wherei he f.oam pad incl udes

hy a?%ﬁqur@gft%eaw@m R laﬂuéﬁfgyﬁmg}@ufgﬁ%@%mwrené gurface energy
of 8% @%&@?ep&rntiﬁ%%riom&é. or nore. In another aspect,

the present invention conprises a skin antiseptic N
conposi T awthatiaspreh ke priesant Udiengoracaprisas askinasfisaptingomposition
an,interior, vol une, wherein the.container has a .

¢ uBiSPRCE IS M E AL On AR e SR RO Y R e container has a
Vahibsld 5B ehat TBhpHsECodedr mdrapSlyfieric Welll fiRB b &REAIE foil layers;
conposition locatéd within the interior volunme of the

c opkinianiseptie pgmposition located within the interior volume of the container; and

dispensing means for dispensing the skin antiseptic composition. The container is
impermeable to liquid and vapor phases of the skin antiseptic composition and the

container wall construction exhibits permeability to gaseous ethylene oxide of 20
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30 di spensing neans for dispensing the skin antiseptic
conposition. The container is inperneable to liquid

w@nehsweg308 phases of the skin antiseptic conpoBdt/USIV05/011379

and the container wall construction exhibits
perneabi l ity to gsseous et hyl ene oxide of 20 WO
20088byow08r lesst/ Aspsdsyecein smgenm“s@smﬁdmnmenhmw 1afers to

:le?c%rnth%{ie% Ha\;nl;] e%lttlggesgng S b h%rtlt Itlasf lg%gttlg%ﬁ 8“?/\%%‘ lfq.}!ﬂwmg conditions:

satisfies a1he lheRast one Waﬂfofﬁﬁhecd‘nﬁdlﬂlé?\@kﬂﬂlﬁQ@@hﬁéaﬁﬁﬁy to gaseous
1. The at | east one wall of the contai ner exhibits a

per neabi | i €{pyicge @a@é@égoamm/@neordﬁsso@@fteam mgoIingtopthe

or less wh eous
Et hyl ene Q(?}I}déeo%g%‘ﬂ%&%‘i?{ﬁé pgm[le%b IH}? EF “The
cont ai ned. The corgaiant mnateyltlvdnyewhsﬁ etlétherQﬂ al dth}aene oxide sterilizer as

et hyl ene o i de %L lizer as, described in th
Exanpl es h descrbed i Eamals havt C@ley%mddsﬁe&é/l@e@lde plus

ethyl ene oxihdRnt Bk rQidtiBh BGE
gl ycol of | egsnt han iOOl ugl m éfgaf% @%?‘L"’E%g"gg’géeﬁ? than 100
the pr esentlg/irrriventl on provides a skin antiseptic

conposi tion s ncludln a _contai ner defining

oot et Pt Fi o B YR Ao SineGale Gmposition
t ullidpRnses aP@ling & BorhifeOde i LarPiateHdR %l@uﬁ@a{’vhérefr{ € cBhtainer
metallic foil layers; skin antiseptic conposition

| odegledesy tubilar thiape withene oF mpet pelymefic whalls fondhinetilic foil layers;
an%kmdzl %19%“ c%glgggipgﬁ IJCQ{FHQVIE'HI? ﬂ\sel i PtoF golﬁlgle of the container; and

anti septi e contal n

| muiispersiig Mmetits ﬂor dispehsarpcthy sifiaanftepsie soMpoditiéh. SKhdcontainer is
ant.i septic conposition; and the one or nore polyneric

walngermeablede llﬂg{dagnﬂlvgpcprd?hasqsaféh%slqlm antisgptigepmpasitton; and the one
| aye rino?é]gol aeﬁh‘ Is fﬂe@%ﬂrwefa\mcefo?l' 1Bydds bdcﬁﬁ%tan?%er ?Jye% 84 an outer

i nner e outer ayer 1S su
i mi@éfermdtﬂrentaolea!;thmb efithednnddayek and thetduesr 18&p &Cﬁubsthﬁtﬁilly

present ventj.o rovjdes a skin antiseptic
conpBET? Eﬁtofﬁ'y&“g H%?er i ncl udi ng a cont ai ner
defi ni ngy ﬁﬁbthélia%{)éc@ the/ BredeR anﬁgﬁ gfbgﬁcﬁ? aGRIN ﬁl'tlg(%ftlcr&%%posmon

a first end dis froma secon
| oﬁgﬁpﬁmﬁ@r neluding sconddiner @ﬁUIWIHEHODV@DWI wbe’rem the container has a

in the interior volune e cont ai.ner;
at e B¢ Uslel ek Sero 6Pl APk Gioehatis SRRt Pergic composition
endodatedtviehif ey idiefiof volaméioF MR \Sonfindr € at 1eabtQik Atk Eﬁ@né‘&pemng
| east .one dlspen3|ng openi ng; at | east one venp

or PFexdmatstasfirshenrd efibe sentainer; edispensingscat olnsiag ﬂaa,t 1@t one

Rk A O e —

c ontvantreenl clodieg thent ldag oat vesagificeNendirsPPlisitoatRR& 1dGhe first
smgpél uid conmmuni cation with the applicator when
th

1he Gentaes eiergi thed feagt onprlisnsRSIAE opgningispn flyid
COMMHAEE: HHSAOPLAEF U MOHEN) ey, T i
t hentgieppe asnpasitseaintan thetapplivant theowgh tiar dispepsing dpadifg under the
t h?orgé otL gegéitty when the dispensing seal and the vent seal are opened and the at least
one vent orifice is located above the at least one dispensing opening.
In another aspect, the present invention provides a method of preparing a skin

antiseptic composition dispenser for use by: providing a skin antiseptic composition

dispenser as described in the preceding paragraph; opening the dispensing seal, wherein
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30 one vent orifice is |located above the at |east one
di spensi ng opening. In another aspect, the present

WO powsndgsesn provi des a met hod of preparing a skpa@r/us2005/011379

antiseptic conposition dispenser for use by: providing

a skin antiseptic conmposition dispenser as described

i nthehue lqastsrdispgnsiag aperamhis io flaid cognhibsicationpeitis thegpplicator;

seal , .wherein WO 2005/099808 PCT/ US2005/011379. 7 the |

at opguag thg ,x(gntoqeg]p gl,lpg;eﬁgthg ﬁéﬂti q{bﬁqegs PPET pig grienting the container such
Co a . . .

ol HerBhi (Hich £ Torkie] BBV, e B ensin HRARE WD Y skin

t hentessptiacomposstimhflowshiato thh@ppleratorori fi ce i s | ocat ed

above the di spensing openi ng, whereby. t he ski . )
b1 Seplt i aasech o PERs e R PRkidsn & iehataf preparig a skin
an %t'fh%ﬁti@@cﬂﬁﬁésitic}rnﬁsﬂéh%kﬁfé‘ﬁ usig %}#@ﬁx‘o&ﬁﬁn@& th dRGseBtic composition

met hod” of preparing a skin ifiseptic conposition N
di dispenser hdvang usentiper defiovigdinngteaios ko lnmenskis apfiseptic composition

conposi,ti.on .di.spenser, havi a_cont ai ner,.definin n

; iBiesvilER HedRRERT Vo ume oL s <Ontatnin Hrcdpplicaior ailaedly the

W tdhtinkf) end Blighidampe@hdaBR evtheh&oinltad Aflica®@dis located within the
applicator attached to the container, and a |iquid )

i mpevigempranegblesieeve;ineyipg thergkin ﬁﬁﬁ?pt&eﬁ%?pqsgwngm thg container
within t _ Ve A it - . )

i Tt dhBlicilor, Wit ERRITA R iR RSSO fhired(y the

t heppljeptor dadetiinedwhighir ithe lidqued skpermaalile Skeptd; @nd removing the

conpositiqn not refained by the applicator is. .
" efanicaier Sorhihs ligkid lmpam@gﬂﬁq%@fwﬁ@g}g{ goxngdheskin gpfiseptic

I @ BOMhEGH; ST FomIRPESRARGTindo (RELSHIRalor qui d | nper meabl e

sleev% arter noving the skin antiseptic conposition

from t hén erenbaiasgact, it presdne irepliorcpriogrdes 4 Skinantisaptib @omposition
BB bsel En R e SnEL Vi Ry Mgrin e comtaner
COBRSApAKE oHe bl MoROpAPmERE HallOfrey Of MEBRILIIRNBlers; aRRin antiseptic
container conprises one or nore polyneric walls free_

of corspesitigrclotased withinethg interigriioturas of &egonteiner; and dispensing means
R R R L
skiiguidnhd Sepdriphase 6P @5 dkirDatitisehtey @nipdsitidnC @i whéi€ih thécontainer

i mpernmeable to 20 |iquid and vapor phases of the skin .
anfurgepeempEwgblsrttionn lavshthahiisrbitantiaty iwpermaahlerto cthylene oxide.
further ' ! i i ot e
subst anl A Ter el el aen G fiGha iRt a i aptseptic composition
f udisperseaspenising: heoptapee défining emirterforpobine eheeeis Kiercontainer

antiseptic conposition dispensey conprjsing, a )
CORAPTRSS OBEPT ROFRPARMERE WAoRnd 4 PATHE! l2yfetiBriad iet least a portion
C OB e R&feriof SMRE WHRSa AR aﬁfisel'ﬂgﬁ BoMBOATE ioEattd Wit%ir?t‘ﬂ? Ij]lgerior

barrier |ayer adhered to at ast a portion 25 o0
exveluingrof dlie ¢dnéaingl and dispssing artans &ptdispesong twiskingmtiseptic
| ocated.within the interior volune of, the.container.
GRS MRS i o Gineg TR G 1 i 1 Vapor phases of the
antitif QRfideptic ONPOFHid; aRd whBRIEIHR cbhRire? RtsAbftiall§ impermeable to
i nperneable to liquid and vapor phases of the skin

antthylepe psideonposi tion; and wherein the container is

subst aml“hgs!el ahd o HRE Y uarQsI $d a?dvantages of the invention may be described

more completely below in connection with various illustrative embodiments of the skin

antiseptic dispensers and methods of using them.
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et hyl ene oxi de. 30 These and ot her features and
advant ages of the invention nay be described nore

wavphgised y bel ow i n connection with various PCT/US2005/011379

illustrative enbodi ments ofsthe skin antiseptic

di spensers and net hods of using them W) 2005/099808
PCT/ US2005/ 01137 8RIBF BRI SXIRIPFBORI G THE DRAMWENGRAW NG
FIG 1 is a cross-sectional view of one illustrative

skin anf Iféebxs.a&r%%r?ﬁetéqqarww ofiongéiustative ki antiRgptigeomposition
th t S a cross-sectional
Vi gv\P ér%%ﬁ%gfr@ggtﬁ tggﬁlgﬁﬁtﬁ&eﬁgﬂ n antiseptic 5
conposi FIG. riZads 9pmsseectmam1dwwg au)orttdmeofpne@emkin antiseptic
i nventi on. s .a crgl?s secf:l on view of a
poFPINBRsIdgn ﬁltﬁnﬁ%rracg%lwgéﬂ SREBI mVS‘iB sition
di spensgG affriea@kdis-sk&idnaPviBWRT @ PortidhVé I inb®Rr skih dntisdptic
is a cross-sectional view of one vent assenbly for a
sk compeoni igredispanseraeeqrdaigttp @irﬁ mleszﬁpémyentlcat cording to
i nventiaon. sectl.on

t he pr es: a Cr OSS-
vi ew of g(ﬁo% R TOSECE, gv 51y OffO(IJIFJ Vgnts s|ser11190a Sk & Aftiseptic

COERapbditiSHdishempa IS E6TdRGA0 mb MesenOinvbitida. esent
invention. FIG 5 is a view of another alternative pad

shape f §fGusiE 3 giososeteanal visWipfranother kgt ﬁssgmbll)g@ﬁﬁsgm antiseptic
CORRSL ARG EEaARSBH sdhPilvBidy esent

[ nven I on anot ternative pad
shape f dIGUSB ai view ofi athé¢rcabtemiatie pad slﬁps I?Ormsain campdtion with a
_co osi tion di sgenser accordi ng fot resen

ReNEPIEFRMPesiiion diSRANSE GFOT4HS: tH RIFH HWFP%%U c

CorrpOSI Fl@ne Q'asdff&{/‘ of ﬁncﬁﬁé}%t@hﬁgvé Qad §lﬁﬁe Rfr%@[ﬁ connection with a
invention. FIG is a side view of skin

anskiseptiseptid psrpmteon @ﬁpdﬁls@ acgordimiglo tl& preseat niventiar.

anot her ant.i se ositign dis

Secor ai i bis By pEinG SRR Risui S REPe digepser gocording to
pa[}{elrﬁéseﬁfﬂ$§m§ﬁctl onal vi ew of an applicator of a

skin antiseptic dispenser in a sleeve according to

the pri Ft@ptise side vipw of thesskin antmletm diepenserREFAELED
DESCRI P L v :
PvENT] O 82 Yo S A hon i ahips R el jspEer sccording to

skiHe prédehs@péntiboncoNposi ti on d| spenser that includes
many aspects of the skin antiseptic _conpgsition
di spens&HS. Wisgpartil ewssreectiopdleey ehan prplicptsr pha skin antiseptic

Qg}gﬁﬁ %Iﬁﬁd %ﬁil g r Eéo?&ﬂg%? Iﬂ%ﬂ CIé)q) CSO%%BSII;&%I?%IE {n?%g%oenns er
of FI G 1 need not necessari I y be present in all skin
DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS
OF THE INVENTION
FIG. 1 is an illustrative embodiment of a skin antiseptic composition dispenser

that includes many aspects of the skin antiseptic composition dispensers of the present
invention. It should, however, be understood that all of the features depicted in the skin
antiseptic composition dispenser of FIG. 1 need not necessarily be present in all skin
antiseptic composition dispensers according to the present invention. In other words,
the features of the skin antiseptic composition dispenser depicted in FIG. 1 may be used

in concert or various combinations of the features may be employed to achieve some of

the advantages possible in light of the present invention.
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present invention. In other words, the features of

WO b@ssiisns ant i septic conposition di spenser deppCt/e@s2005011379

FIG 1 may be used in concert or various conbinations
of the features nmay be enpl oyed to achi eve sone of
t he adv dic ajmsantisspgic ebmppsitibn disperstr thef FiGed aéndludes a container 20

t . 005/ 808, PCT/ 005/ Q1137 9 T
G S B e B BB e R T, JoHTS B b haps yath § wall 23

| Nekied@ing Bebithdhder1 414 224 NAE chMtainBe20 hay Bt R {HeMBrm of a tube
enbodinment is in the forma tubular shape with a wall

23 hawipg @mnchlgr presspeestonradibonreh whulapoontainers et athererosgGectional

ma t.he form of avin

cr)cé}sl,és)D QMR RIS Seé) t%oug Elﬂ)glﬁ? Ee’&a(gﬂ tﬁg{ﬁgg\%ﬂ’ it hEybes in the
cr @B@e&ﬁ@ighﬂé}dind&s&ﬁ@pﬁéw% trededired fdrehdr stiféad, ease of

el liptical, hexagonal, rectangular, etc.). Tubes in

t haanyfaspie, stc: rM@mﬂfa@ymma@@nwm ProGrdTHSIon Y RRowsefd do produce
f orrel%t]?\?e'ly thid gef % NGSE thiGdeg & le%m{J{(ﬁfbtrﬂirc?Om&&%bposmbly less than

Manuf acturi ng The contal ner rusion nma

us@sor knltmnmtemsj uné possedlpldsy elay 5()b inficomnegers) smk:iures that may also

t hi_.ckness | ess than 1000 n1croneters possi bly | ess

t hiypctorgs E?PF@&%F@PEZIH%GS%%Q} # gfhylgagon %n 500

M Cr OMBYRE SdntiinbrMGistd FSapplidhtof e 1M ﬁt@se]‘l@ el 195!?/ B used as
barriers to sterilizing gases such ‘as et yI ene ox .

Th éaraxﬂcﬁt aWhen wsedsed handlagipt cottioesmey typhallyheseat aspect ratio (i.e.,

hand] es. en se .as.a .
T SRR I RS P Btairas ! e AnC iCbinstances atfeast
r abia@d perh@ps as Hignes Hor ﬂlloi:'ﬁ’ret er) of at | east 2, in sone
i nstances at least 4, and in other instances at | east

6 and p&PhBSIN RECPATagAN der asrorll susgieal procedire, theeaniqunt of skm
pr g@g ﬁltlé Q&P]IBC%EUO% 13% éon?a%e%k ﬁgéd IHr ?C ee%Hon Wit 2@? grea%]é &wentlon

septic compositironin cont al

I N stgonitd) gerier 01y b dbﬂb ol ver seed of, B\gE;rlDI s@ﬁlare gatthéters or more, and
general ly be able to cover an ar iﬁ%d 10 square
33

c e Hius pgtieally heve wgluge of gy éﬂésmtllylﬁrs@a(ml)y gvroﬂutm@al
or 8ro%e(§11res %rlél?ﬁ)gmétl) AHo{lﬁf'tﬁe M 90 cg’\:lgf at’] sgffl% tor¥d gf g f'a!r%e person,

cedur es app | cator shoul to cover
| eagt, at leesttabostcd 00608 skjazrg eepanstors, TZBCbo&elghat latget a@stthe container

about 500 0 s ce lmeters To cover that |ar

ar BY typjeal ﬁygmva 8 umwﬂs 1y Htiserticcomppaitignpd pt least 4P T, preferably
Skhﬂe@s‘ﬂ%&?&hﬂ@n&@ﬁ%h%%ﬂle@gt Fhmi! east 20 m,

preferably ~at |east 2 and nore preferably at

I east 3@1113 corimeel@ astdinronseation vithrthe presemtincantiv frtaytbieeilled with

h
? ?]gle sep g%%r%g?il %‘h&?hlélfiuldﬁ% a\émaltée ntlggcrphléll agent) iodine, an iodine

ant:dnﬂpl@i’( Qﬁlﬂc&he)ﬁ@lﬂet&lldrﬁ&hﬂ'ﬁe s@lfs, bPErBinatdhs SIFRY 1€ Preferred iodine
chl or hexi di ne, chl or hexi di ne salts or conbi nati ons

t heqrapiexesphay @elude iadoahors, eenpevstiens- wéyleﬂfcﬂ WRyeferred chlorhexidine
P
?aq’tfrg %ﬂ!gﬁlaclﬁdg esgé.\,I @Y&H&H&ne %?%%ceonyé cflﬁ)ﬁl?ea(}(ﬁré& fh&f:cﬁ%te Other

dl glltabmtfmtlﬁnabﬁlabiigdﬁfshﬁxy aichde QJZaCN(ﬁiI@ alkll BRbhols (including, e.g.,
i tabl e antim crobial agents may include C2-C5 | ower
g(ti)y 1 aleqhohdi- grop:rlr}%,| andiZnroranad), parachlorometaxylenol (PCMX), triclosan,

hexachlorophene, fatty acid monoesters of glycerin and propylene glycol such as
glycerol monolaurate, glycerol monocaprylate, glycerol monocaprate, propylene glycol
monolaurate, propylene glycol monocaprylate, propylene glycol moncaprate, phenols,

surfactants, and polymers that include a (C12-C22) hydrophobe and a quaternary
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et hyl al cohol, 1-propanol, and 2-propanol),
par achl or onet axyl enol (PCMX), triclosan, 30

wheooaobdses ophene, fatty acid nonoesters of gl yeer/us2o0ase1379

propyl ene gl ycol such as gligycerol nonol aurat e,
gl ycerol, nnnocaprylate gl ycerol nonocapr at e,

pr G EHEMATORR, [POIYRBAETIATY 2imes E#Cbm? Ipebélegany@bylene biguanide as

gﬁ?}?egg%&g}ni{)%t(ﬁsc 689%{ tﬁgﬁt&{tigfdmn % u 2;3 ?r@ %ﬁ%?s‘ well as PCT

IFq) d);a?gg;gﬂllcgnim W@Oﬂ@ﬂnarwaﬁéﬁlﬁﬁaﬁhﬂﬁﬁﬁﬁ&lme{s silver, silver salts
um group, . pol yquat er nary

FHEE 28 QR FETSEIOBEY, ROVl PO AP lfaq%aaee,agethwepmyhgropyl and

t h%%%lg Sﬁﬁéﬂsbgé*eﬂnﬂeﬂés %&ﬁi@& get £ Qgent e %égndabe%zoyl peroxide),

5084 as well as P pat e app

OZEOQQMIkequQM ancgmbinatonsmereofl anes, Si I ver, silver

salts ver c sjlver oxlde and

silver s 5%‘2?‘}&%?‘?&55%13&%P%WI“SIH&SB?}W kip aptisephe, egmpositions

paisihensed @Cdtéi‘ﬂizé @l&ﬁext&ﬁfr@f'ﬂ%“ppﬁ@at& Whlhé’ﬁiﬁlﬂgﬁﬂn pote tllal
perOX| de and benzoy I@g‘grom de) and the |iKke, % wel

as bupreHpeiathab may bedredyced ﬂh@h@letdompomabhm@@ssed to sterilization

gzﬁp&%‘t‘)ﬁﬁ% r?‘é\m & é@ﬁle nee(geh%as e@?tnt I Sieéﬁinﬁé sushyag sthylengroxide may

t hecaapwith tat ativehntirgicrobialrigenttg watt &Réd RimpoR¥RE Rthe tsﬁm antiseptic
t hat ¥1‘?nz%lf)r oduced when the conposition'is exposed

t 0 CUPR # opPerRy s padusingposentiatlnjaxéneorpauids. For
gagxaraclhikal }ﬁ%l‘gﬁéﬂsﬁpgﬁltyéﬂﬁlnen@%oﬁfegﬂa\? Hg Wai(lI t&hc{(ﬁesges of less than

react with the tive nrcrobral  agen
ot hlequt S6bpucremeters allavh ethglena ozidk itlrepgt q‘mteﬁ@m}gsmtdl résult in

S e AT
pObQ{ﬁé fila06& 20tpbhEsr MaN! A N’@Hne 15&%&@?@@6‘?&5%&%}1 4600 ppm.

than about 500 mnicroneters allow et hylene ox
t hr oughAgatheechallanitd iy that ther effgtiveriess dﬁhe sidaphtisepfit e@@positions

1D AL 815k 3 ATRBELS BT PRl g o e

| nassqer dntisiGBBRBA@MA AP pRE RIS A%, MRARy] aer
e]l I enge is that the e%?%ctlvelﬁess of the erﬁ%“t% which could

an% & &5t silicacpiong &lqllbﬁfﬁlsﬁnﬁ}c Q@nmsﬁmnom sed by exposur e

to et hy [ exa

ot her a?? ?‘?r(lirggr(sc} ?Sg?:ﬁglle 3 e ngo?%VﬁPfgi&F?‘if tp 88‘%5”’\% ?rrFo"er at
et leydt pagiatiyiodén its ermmty Iﬂh&wmkdineraﬁhlmé)tcﬂ‘ mdt&1eal@) fHaf &&Munctionally
of. the ski n ant i.septi. c con‘posn tion. To address these

ch51HCER to §thyjeRe pddegasa s gaaserial oo matnsialy selectedrare also
C Pteferadly cip%ﬁf%tof@?fé%ﬁ@l $ofth %Q])(lhtaﬁtl Elb rCSI%léOSlP O%Wg nﬁludes

cont ai ner teria are
| mpémmbbémwompwl ehlerhexidde, cjasrheXidinersalte bt @misihations thereof,
erl t ed &3 al so. pref rabl y capabl e of

S PG gbal wn, o Gk g eopadrbhpicabytorage

i rm)lnmﬂ@ﬁs 25 iodine, an iodine conplex, chlorhexidine,
chl orhexi di ne salts or conbi nati ons ther eof, as well
as ot hdp adgttionite thelabave agwenltrs,, 1t fray bsullemwbllﬁetotprﬁade a container that

pqﬁélﬁ&‘e% vUz{l%?Euch%E’ 'ﬂ%}%lble wall ?a/?nch are gree o? metallic foil barrier layers. As

used in connection with the invention, "walls" mean the major portion or sides of the
container, and may or may not include minor portions or ends of the container. For

example, in the case of a cylindrical container, the wall refers to the annular wall about
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In addition to the above concerns, it may be desirable
to provide a container that includes walls, such as

wo b@xiotdses wal | s, which are free of netallic foP¢T/US2005/011379

barrier layers. As 30 usedlin connection with the

invention, "walls" mean the major portion or sides of

t hethe sra1etianiss Ong prbethyends mawpe mgegrahweltthe walhormay be sealed to the
por&liﬂ?ns or ends of the container. For exanple, in

the Case of a cylindrical container, the wall refers

to the angidedrin8ddecadOwith\h2 VSRR ABISble walls" means walls that can
PCT/ US2005/ 011379 11 the mmjor axis. One or both ends
mayPereMmessed af othprvise drdorrad bydrangddg dispense theetdkin antispptic

wal " [ ! ' -\ ' tion .

| SRSl OISR A IE bR b Rage . s used in
or @hhertiohsdtidhe arvertomy meadide fodl Wins@anpes theans HayRrs of metals or
antiseptic 5 co({rpositi,o% | pcated within the container )
wi tREaICrPRPPER]siRat ypip Qkfg‘g%t}ow Qagrders fhthe passage ol Gomstituents in
W tthe SR ahfNBAE ESRposititat, 8ld. | BsdsOfiduilid vy YPhSphrase "

means Iafllerlsgof metal s or gI’r%ts Al IJII%IQ%‘S/% %%l’néé‘g t?éﬁzlt)hrase free of
t y phetallicyfoifl barviei layera’ svard netrts doosttued tp ashaigdaydrs that may include
constituents, i he skin antiseptic.copposit.io .

o R Eat g Torl o T e Be s bEBRIer B RNy eu o] frak g metalic
Metpaktidles dondt fOA 4 b&rtinuBdehStallf QU 18y cn Hat Bs GORBhfreEByer.

to include |layers that may include 10 netallic

par t i cl ednathrrpoteatial advantageofusingcqntdingre fice opingtadic, foil barrier

[ ' ' d L f. .
2 AER A ORI gy 5L SR S o s

| ayamtiseptidieoinpesitipot@niinilg i8divie (¥.8g&n RidoptidrR@mposition), the amount of
contgi ners free of nmetallic foil barrier layers is _ .
t hdpdipg inpthgantigepiic corgposition may berapidly reduced. . Expasniernfithe antiseptic
f o C - . . S ear 1 _
ok PSRRI P BRI € COMBRN LB gt
anmeoatingthat 1§ Stheosisa encant tbipeevent diseptontac Gepazh thoantideptic

be rapidl.y reduced. osure of the antiseptic i L
cor?BHE’Pf‘f%’i‘l ag 5’&&%@5? me VT | fegfpto h%é)%fl?ﬁ]@tﬂ‘@}ﬁ}n the antiseptic
€. GompBiiflBR hR§ be AbsoRl&r wiEh 8&hRibiirfthe El?l?s{ggﬁg eitﬁQQéyhééisthe

ot herw se neant to prevent direct contac tween t
antcoBppsifien. conposition and the netallic foil |ayer.

Reduction of the j.odijne levels in the antiseptic

conpost CTS ) ek SutpeR & ol rera e A it afferee of
antm&#At if6il Birfibcagets &f thhitBe JA11S BIERPSE{EIaBT: beARMSRBENt or transparent.
potenti al advantage of containers made wth walls that

ar eVlisdpatgre tragslugent or trasisparpairmayetllava s visuplsmohigaringted the skin

w:a}ﬁése{gﬁg f&%?&eﬁﬂé&p\k’}{Pﬁqhé {:&gig’lgl?r(: eIHtcogtrras{ r@aﬁ%%{éﬁ&&%e metallic foil

ranslucen f anspar erit

f obatties ipfersmatypivallp@paduel s pldventigvikisd Bidn@oring of the contents of
conposition within the container. In contrast, walls

t hé&e?%‘%e metallic foil 25 barrier layers are

YD1 co LR 45, RS, S TEBLAG s

i t enfganch thedesiierphodperties dfnod palgmerc svails fibaof inetallicfpébarrier layers.

to The polymeric walls may, for example, include a ceramic layer with a thickness of,
e.g., 200 micrometers or less, possibly 100 micrometers or less, and in some cases 50
micrometers or less. Thinner ceramic barrier layers may enhance flexibility of the

walls. An example of such a ceramic barrier is marketed as CERAMIS (available from

Alcan, Inc., Montreal, Canada). One potential advantage of containers with polymeric
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enhance the barrier properties of the polyneric walls
free of netallic foil barrier layers. The polyneric

wodoss99sas/, for exanple, include a ceram c | ayeeT/vs1005/611379

t hi ckness of, 30 e.g., 2001mi croneters or |ess,
possi bly 100 micronmeters or |ess, and in sonme cases 50
i cYdlsds thasthgcontainsts mpy hneanefactardddypnlymer extmyienand lamination

na e flexibility of the walls. An exanple of
sugﬁggnﬁgganic barrier is marketed as CERAM S

(avai | aldhenfbodiimentS efahe irvBtion tMIThEIRAE corftanad &)ith RIK free of
potentjal advantage of containers with polyneric WD

20085tRlde soyb basrrey lagersobe ovells pbthe contaerssare preferablytimpermeable to

co i : Ter  extrusion
U D

i neentpirers. tihadll beehdetigoabihbathe mpernicabilit@dsimot EéhpleR] i.c., some
netalhic foil. barrier |layers, the walls_ of the

cortP4i L pertongons o mare sepnepts iR the skin amispptifgompesiion may
vapag : . . " ‘
B P S SR WA SRR e wnder ypical

t hgpnditiend wilkbaiwadtidniatly inssgnifi¢ant oFigrl extimpld, typical setBiners packaged

snal ontion of one or e €0 ents wWithin the

ke o b B4 BRBaRY AR ST NEEE P g eatten oven at 60
waldegreed Ctlsias Esrnidaiaye gl t%allfyh@se@‘% bl RESbY RRIghPEEHe contents, and
under_typical conditions will be functionally

i nﬂ@‘?ﬁamclé’@ or lespewidya pgsnrle sizg of atdeast Sive apmteinsrs).

package - ' . e.. .por rly. fill ed. "
and se aﬁ% é?dlgﬁ%f?gg&‘ %ﬂﬁ%lb@@ ﬁ\% £ ((: SO taé’%é g(? gie %51 an&é%q%gé:gmposmon,
Celitsib also peafertetl tiiaty forwhdde einppidinadntyof @sinde 8edlif S6nd¥tion with
wei ght of the contents, and preferably 1% or |ess

( mﬁ%ﬂ agusCHH cemppsidonsrthafiarg sexsitive F%@hw%ﬁ@ axide exposuter(such as, e.g.,
adeh 4 b t o : i [ e .. . o
SO REEBOR) 4ePbr 6, BOON At L oaincr i
t hapemfebilith b gaseodscdhytend axidd oft2inmgihpens ovsees insome

conngc.ion .th 15 skin antiseptjc conpositions that |
ar ETDENEIE sy thePETREARi Y 2 SEReP U RWFRARTLe (8 dR 1gang/hr/em’ or less,

€. fossibly AslioReastiNghoMrRET* R Msk MrRg ?Qﬁéd}h?lgig}e{&t g%)gleocffs eﬁltyhs%% oxide of

gaseous sterilants, the containe I'ts
pePARAISHIE Mtalls irpcadainers of Hietpyésentinusitida cah b2 deteghined airiccordance

or_J wh SO enbodi ts, .the,perneahjljty to i

ga B3 e SRR BTan P rReatylis it peigbet bcatiematively,
potwipeliieability @fviiRSenlird@ntdintan BE dbR&fined B the combined level of
pernmeability to gaseous ethyl ene oxide of 20 polyneric

wafth¥leng oxigaend Heresidyplsiresentia dbmeontainerraficnstehgntion in a Sterivac

de Uéit i :Ac - . ! ows Et.hyl ene
O SR R AL S RSP OR B WS Syt
Al vedeatsidnelsyeferst theeqpeionpeadaiutistof ethylénB@xRIdtwillEcompounds within the
cont ai.ner éan be deterni ned_by the conbi ned | evel of

et FRAUAY BRinRy T put 15 Bag %%f%topﬁﬂé)@@fﬁ glygpli Friodo ethanol, 2
COfH18ioBan&f 4RT thé'iiﬁé.: e bhBhed et Egﬁwl\éﬁég’gﬁ%%‘éd ethylene

et hyl ene oxide sterilizer as descri
Asregidadlsirackanetbylene glyeol2§ lessithen t@sighmdla so@E efbodignents, the

react,.on, pradyct.s. of ethylen xi de.wi t h conmpounds

o S e B S R oo e oA o 30 ugiml or less,

| i piskidtly 4s00Rtda0RIBANCIMER! Tt i¥bd1RIS BlahESHRiner? that meet this
permeability criteria will also be substantially impermeable to other gaseous sterilants

such as peracetic acid, hydrogen peroxide, and the like.
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chl oroet hanol, and the |ike. The conbi ned | evel of
et hyl ene oxi de and ethylene residuals, such as

wetbdogloegses gl ycol, is | ess than 100 ug/m . |In sSPOBUS2005/011379

enbodi nents, the conbinediBevel of ethyl ene oxide and
et hyl ene oxide residuals may be 80 ug/m or less, 30
possi bl Yneexhraplead aGolymeérronsiructies that ifayibe shitdble ferdontainers used

that containers.that neet this erneabilit crlte
wi PithPEBC SRR SR USRS SATRITEIASF & 4BIo¢fgyan chlarged cross-

gag&RibRalSH&N '1ﬂ F‘m %a 3[‘1'1% Rl V%%teagkfﬁ%riccwﬁ%ﬂthe RYALREER a multilayer
per oxi de, and 2005/°099808
P@ﬁmﬁﬁ)@i mmaizg anllsn@deyee Rangpi @tmhalanmm?dmﬁe layer 26, and outer

el 30 ABRotghcthe Tty PEerts, ilemieasls 158008 psh S P27 are

del@hdht RPidtddl A $Y18hREo&T0aS fryed Willodeaind\éfs%dl tRatfehéh of those
2a. The depicted polyneric wall of the container is a

mulayetrsapay inchida one oempesubriayaisipagicdss, filvments, giger 25,

an opti l

o0 Rt TR SRR NSy LS B Sl B may

26 preiﬂdbl@l#r@\hdé ﬂ)/ Bﬁpeix?leﬂj’le bargia€ to litgd aticdapas phases 6 or more

honogenous Iag it will be understood that each of

th @g@pomea%?fé in ppiisentie cyRRosyionlprated withinghe pantainer 20. In some
pa

FahbEhERn] LLBI ep 0ul U 0S5, 3 S AR fming
pr daéaarseztllbpnqlrr mthedwnhntselrfpwhwre,aibt exdnaple,itbe tttb@ 1$ ccqnlprdssed at one end

and es of . 0 or nore 10 ¢ ts of
%‘8,5?? );0%%%8 ef F?jﬁp?l}%ﬁtlgﬁr\ﬁﬁ‘p ﬁ)éample an end of a

C oe RdIRAI fitaind?. FOFBxaniIDARE HRBE Ryer 25 rHE;Yb@@ polyoleﬁn (e.g.,
preterred that the inner Iaﬁgr 25 al so be capabl'e of

f opaiyaiylene aucmdng}bmgy eblyatyleneidic.) thabisfa gopddrarrier to water

or exa ube i co d.at _one end to
£ ovAos AP v aliar oS g R BIRSEARER ISk 0TS Thoer f o
i nto, fQhee¥RIMyes 27213 166 eddutdlde 6/tht ek Gdkr ZOrYIRAIVRES the interior
For exanple, the inner layer 25 nmay be a polyolefin

(e vglume]_cg tb@cpgpé@lw| 200 el heputer dayen2g mad'gﬁgﬁefa)bly provide the limited
Sgggﬁg%ﬁ éﬁ)ﬂgﬁ ygae%l (g.tg eéﬁe}rféeﬁe dx?deaasgﬁ&qsé%ﬁlaf)b\% AR%(%II\.%B%EC term outer

rve as

| ayser isiied hettmy itlshyidd b2 indastbod &taememutalla:&er o7 rrtdy&r may not
i nner | ayer 25 relatlve to the interior volune

t he
cofera) thepcipl exteqior shkfage qfdheeonsaingry In giher wokds wdltlonal Tayers, such
pr 9§/ il ®atde léﬂepﬁés@fibe@%lg@ al’ﬂh*lbé rovRicd 3s RS &I %econtalners

oxi de as di scussed above. h the term outer
| ayerordisg trsthd pheserti inyertionshoul d be understood t hat the

outer |ayer 27 or. no form act u

ext eri O?Eyﬁﬂ“F Sg’g(?%‘F g?’ﬁ’ésrma)'h gleh‘B’Fer outer layer, and/or
adglie ihRARLAhRYSSeS. IPRIE] 2aat§e bliRr RBEF 2BIs thé@bftier layer and may also
descri bed bel ow, may be prOV|ded as the exterior’ of

t hee soperaicatle do orgerondierrgniponerieobihe skimtantipgpsistcpmposition within

| a@geoc%%&a%%e(g?begyre ? 4 dﬁg%ﬁoly%l r%ytgreml{m i’é&e glﬂ?z}ygg g?euld be used

| ntdprlevent alcohbﬂe(e %L{teﬁ{anbﬁ(yxel-pl%ﬁamcﬂ) inheskabitiseptid @dtBfosition from
and may al so i mper neabl e to one or nore conponents

of evap@r%mugwuaﬁf ‘ih§ Ephtatnct dprpYaica thangisenticrromposition contains alcohol,

it may be preferred that at least one layer of the container walls be manufactured of a
material that is impermeable to alcohol in the antiseptic compositions (as the term

"impermeable" is described above).
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t he contai ner 20. For exanple, a polyethylene
terephthal ate (PET) |ayer could be used to prevent

wa@bashodsof e. g., et hanol or 2-propanol) in a skp@r/US2005/011379

antiseptic conposition from evaporating out of the
cont ai ner 20. When the antiseptic conposition contains
al cohol , TiBoniermedigtelayep 26 imayrtecprovided tt fuhetiastasartee layer between the

B b P eI Ry 1R BB o 2 anc
antduseNiyee 2¢ N @6t &HHBIS sdfﬂslehmtauﬁﬁéﬁt to kadhesth&alahe’ mtblsmedlate
descri bed above). WO 2005/099808 PCT/ US2005/ 011379

Theaysimaydicarcadhgsiee, CZE{UW%)@TIWQ)VV@IGB gict o f u n ct io n

as a tig.l [ r .25

outer | gné)?lxggfd\,ﬁ; E%g?}ﬂﬁﬁﬁ% gpﬁ% epig \’Yaﬁl ornstlné%pgp for use in

25 @ﬂnﬂedhbﬂ Wlmuhebreka)teﬁveﬁﬁow dnle ofietie mxérl 18ydr 25 @hd | uca (ﬁiﬂér layer 27
The intermediate | ayer

attac ach ot her

nayHe f‘aﬂ? EPQhéole@%ter&d@dyiibyly%@n@uqhawut n@ lemltgi to, low
In

CorenSomAh Aol ifediol Whe B pREJTBLLR WBlykinyiene
i nwheght demsity polgetbflenbenétaharent pylyethgenes)dnd hextates eliereof),

SRR PR oSl AegGidovigs comrs,

der@m}u%em@q@é@ybﬁg@%e}g pgar | ow density pol yet hyl ene,
nmedi um densi t et hyl ene, high density

pol yet hy} &WQHX irmf?mellmt,@hfeorpcﬂnqn@nnylaméé andne oritsitlayer27 may be

L2$§%?%&pc§fl %g éB&gﬁ&Ei g ? go@ggnlyteﬁg lte?%;&s]ﬁi}ﬁg) %olyethylene naphthalate

et hpd @B@bbnylejlbmeﬂlme@hd/ﬂﬁﬂﬂ(e) Flubrindled BELORGULRYET
selected fromthe inner layer 25 and the outer |ayer

27 PREetdluorasthsmedPTFE, ¢ 8., TBEL?@Q{ Iérlxam@eﬁ(e .g., nylon),
po é){g)'gfmgg&%eﬁ)ﬁfeﬁg EA&@%)?O&?@%%&?%% fﬁxlﬂgg?,,aae I3\];c=,|'111a.':1s%topolymers of

utyl ene rep
f I lperﬂdllaha!dd hmynemrmnln paﬁanys fipodiydtet mahdmers @aétay @pelymers of

C I BrRIeFioR e R MonBPTORGERe my i ante GERY Fluorothermoplastic
f1 g Q?ne(ﬁlﬁj&ﬁ]ﬂnﬁﬁ)o 1¥81Bfide, ?EW%&M&MHI% e(@VDC e.g.,

mononmers with partially fluorina noners such
co;S@IWﬂE)oethylene vinyl alcohol (EVOH), polyolefins (e.g., polyethylene high

{1 O e R NAe B SORES Bb A EP B INER G hgirbin Oriented and
Comm’orﬁﬁieugbg{ﬁ&bhﬁ i@ partRalavlyipitbi-gene chl oride
(PVDC, e ARAN H et hyl ené vinyl al cohol

( EVOH) p%wy@rlammfgrr@cbbgner eroisirections énvduderiigRE, BERSAETEG, PEN
d
Itog(';:r G%Fkgéé 8%&1%&?&%85 ﬁgwoge?'% )glng‘;{‘qn)}guoﬁm?m@mmmnpm

majanhiateaof PEDkad Ey QH, eﬁzeﬁmgdondﬁwdtnwaﬂ PVDYC PN EbEEVEIH/Nylon
baH’)%er constructions include HDPE, PET, PETG PEN

AEEELP QHByR) 95@%8%@?%&@? ppd fankngay thiereaf, geramic layer

R e ORI B s L) T

( @ﬁfﬁhﬂ)}ﬂh@c@lﬁdl@):ranub kcoated PETI(GER@MI&/i\aﬂebIaMm CCL
| a@on aa%n%?/Ttufa1 3 1ev?51on Cgakalq]d%e ! Iél%e '
Another example of a polymer construction that may be suitable for containers
used with iodine-containing skin antiseptic compositions is depicted in an enlarged
cross-sectional view in FIG. 2b. The depicted polymeric wall of the container is

constructed of a single layer 51. Although single layer 51 is depicted as a single



10

15

20

25

30

including silicon oxide (SiQ, where x = 0.5-2 and
preferably 1-2) coated thernoplastics, and ceramc

w@eoasewsPET (CERAM S avail able from CCL  Cont apepUsI0be11379

Division, Oak Ridge, NJ). 38 Another exanple of a

pol ymer construction that nmay be suitable for

cortoaiogencus layeedt will be hndhrsieedcCthat the multlagér a3sembly of Fig. 2a may
antiseptic conpositions is depicted in an enl arged
cr&ﬁ&@&%ﬁ@onal viewin FIG 2b. The depicted

pol yreri "ﬂqevﬂ%e féfyext ﬁefaeé’srﬁl@irﬁ&‘ior' v%lmﬁ@@fstthﬁ Qsﬁtgﬂepﬁo &hd may
single layer Al t hough single layer 5 epi ct ed

as pacfsrably provie 20 @lﬁb@ﬁ%ﬁ% bRETr USHGOB/and 1/8}7(9 phﬁEes of one or more
honogenous | be un t 00

mErPRpERs SELE SkinyintFpiie sOTpEHRY ARl SSE (edqniaipge20. In some
Si AR JIANRS, iOha d§ B&ﬁﬁéféxﬁ% thatttee klﬁéle\l&}}e'r' BE aRb bkREpable of forming
contai ner 206 an preferably provide an

i nﬂ@amabb@db anhqrerlth l(tﬁelf (ylere, on@xompler theleless compissted at one end

re 5 nent f h kin ant |
i OB AT St Pt Rt APl R, el end ofa

e nhgﬂhamaﬂl SonthihelTEBor RRarpplef Be fsﬁ‘@let lagdr Stiheaybe@pslyblasiaie.g.,
51 al so be capable of formn heat seal bonds elther
wi thelyetiydere SP%éSr]@ghflélPS"é(w}bﬁﬂﬂé’leqeh@tct)lﬁlﬁﬁé i§ 3 good barrier to water

congl &Sﬁl%%%é ger%]gs gnﬂﬁfﬂeglfaﬁe%&e?e%): sfﬁgle%%é? 51 fmay also

othe conpo s i nsart ed 1'ALO
a pryvidethe lmltedqmmmaamhmy to [gaseoex ethpleae oxﬂde as dnsglissed above.

Isﬁ%:/ﬁr agjlﬂiilt-g% g: alcggta g.g}lhﬁpé% 1s’e§l:!a'2) et h%% e}gte may only cover

9000, @K bthe SRMALRS 51\FRStaRBA2TEM Bbs %n?b%ﬂl\ﬁ?erﬁssth@ barrier layer
thermal |y seala% ayer. The single layer 51 may al so

pr A2 apeersfae mucmmféa q@etambs bossiple. ¢Fog axanpls, the hgtrignkayer 52
O et R RS BRI kMl oo B BB s

COVBK,, add Bist preferstly bhRast g0y 6 tha¥eemalsieface arth dif ARrcontainer.
20. I'n nost enbodinents the barrier |ayer 15 52

c oiﬂéheévam,erﬁu@h 52a1maryH?@ appHechinthe foam ofslebelios {mgdim. Inmost
%g?; ggg}r{t] er a arti&l congt}‘&{tlé)gé% 5%{; 3 ﬁhlvﬁn&lol\é%fe%b% and comprises a

pr Hafrierbhyer ﬁbrﬂ @astials dxvnssad dbdvesior piyefk@santR74ah FI@ast The
80% of the external surface area of the container.
Theapigr laysr 57 ayleﬁatsfizow okeriop pynfass of the gaataingr 3ne wvilk not be

| a%ﬁk)oé%ﬁ t merkkfﬂ dffsedtld smgﬁbﬁgl < +1§currgs%cpsagrrﬁe‘?£lhc foil film

construction is a thin fillmwhic I'e "an
c 0 ﬂmnirm&sbamiétﬂam,rsuicb ks hlaynurh fahonmetizal lykstruasealso be used.

o iAo s Lo Eh ORI B30 e ofat e
corltoahﬁﬁﬁd RIBEL Wetdrapht 8&st 26%R0Sed to the skin
anti septl C conposi tion. In those circunst ances, a

met al | | cPlfeﬁ”:rrhblt',l therbartrigndayet &2 foamns a@ﬁrH@y@gaseswhﬁsne oxide

0 ST hPreptp¥ TR orFE R Rlse 40 ford Bl by at teast
al wors Rl hst ﬂefkrilh}r 6k BERER I09f ofksil@AS bf 28ormPuBle 3btainer

rrDrvs(/elthrz)ru% %erlr?ler ﬁlyer In?l?osstt er%%gé?ments the barrier layer 52 covers at least 75%
of the single layer 51.
The barrier layer 52 may comprise a single layer or it may be a laminate of
multiple layers. In FIG. 2b, barrier layer 52 is a laminate of adhesive layer 54 and

sterilant barrier layer 53. Adhesives suitable for use in adhesive layer 54 include
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Preferably, the barrier layer 52 fornms a barrier to
gaseous et hyl ene oxide sufficient to reduce ethyl ene

wmxiodesssesi dual s at | east 40% nore preferabl ypdwyust00s/011379

| east 60% and nost prefenably by at | east 80% of

residual s of a conparable container wthout a barrier

| apegssuré-Benvitble adhtsivisi(BRAY, hebthativated iadhesivay diot aidlt adhesives, and

covers at | east 75% of the single | ayer 51.

bati< e Prgyure-sonsHivg aﬁﬁ%\qugée %reﬁﬁrﬁ%ai iwefiy V@racahclias%%ﬂheswes

be afld élggb&@}s%ug as fthial RipBer @XFhiherid ﬁbgélg‘cogﬁlnlrpé‘ﬁ(;l&ﬁ@:rs or

| ayer I's a lamnate of adheSive |ayer

st eopdlpmers béstyrane, Hnaydacnéacrykmltem VSOpreng |at1diiﬂobutfytﬂnem9@ne

|n a hesi ve Ia er 54 |n$ d@}MD 2005/ 099808 f lic acid
?(5‘?& surergensiigs afhesives AL RARbom el of acryhe aci

(Pémrs thl%ﬁtas 61 xuiprdl 2asihpsicx Sacri@te, WRhboRE B&bYSSers such as

and the IiKe. Pressure-sensitive adhesives are _

pr efryhie edd mntbawlm geid.cNyinyd lastanesd aeyd oy methagrydpmide,

el as as natu nthetic rubbers

ot REPRge B Rl BB BpSLY ene.

but adi en@hesied Mb@fﬂét by Be a c6MATLOLE bivith hi@bibat] éMngattetned coated
one 5 enbodi nent, the pressure-sensitive adhesives are

badwar chhecasihesiyerayer of max by directlycgogtedemy the exterorpyrfage of the
f ogmg Qfé r81 g’r e Qé’ﬂesnz%)f er 3% Gﬁgﬁeqranﬁfe In?ﬁ hnfg with which a
COonoAonEer s met hacry

such as acry | C acCl C acCl
I\I- bamigt ldya1cjZaiSEpmbmekla’ﬂy]:deallyTﬂtehdhegwalwdd)as a thickness in the range

hantEppotbughf ebaiag ik @G AIRSEIS: o own

m cr of i Behnotir cRPoHRR&R AhE BakRAlayd0s2 ﬁ)éQEmm-Eﬁecompnsmg a
adhesive layer 54 may be directly coated on th

exthermoplastier e ¢hatfis thieemallyi avgered|ta fherexterior of t}tew@ntamer 20.

i Brmat g iyiet adhicq IF lpeB B i ufale SR R kP bt oxidize
adBgBb Maﬁn' }@dlweﬂaso@lmbﬁlga&s&s étﬁyltarﬁ'&ﬁwhﬁl%@taté)(fE\fAPJﬂd other

about to about 2 mls (2.5 to 50 mcrons).

an @mwé»&e lmmmiti adbagives; h‘}eddea@naul é}enna@/lé?tl%lem @r@mgamlﬁa@ré which can
Eg }1{1 gz%r(]igast%hthg'rmaﬁ H—%JFQPA@%{ kec for A eﬁarﬁ&ﬁ%&%%f %lﬁ{epgfo}xx orin

erior Cont at ner
t r asmbiatiad itgudespdipdiefiss (ﬂﬁayarwr bmnbﬁecﬁupdlﬁiihﬁle@rpdlystyrenes nylon,
i ncl ude pol yol efin, oxidize yol efin, poly

cop® yyﬁ@%pc&xr@wr&gp@va{ssﬂ@meﬂw%eekyavléor{eg\wyvawdlne chloride,
ot
B e

ut theﬂeﬂ sadiuan drhwnanglts of athgfeae nmﬁ‘mesylmelcfdp polththyl methacrylates,
barr r Ia er 5%§ elthe aHone or .in conbi a%¥on,

i n&ft %Slifo 9%“’8 s, %‘W @B? Y@F“bﬁ“&r?(?ﬂ% ersp BP(}’a grates,
POLYRhY RIARS les AU 1er&04/1)/1?§z{c€fa§e cdpRIsts Hpecific examples of
copol'ynéers, po1yuret%anes pol ysul f ones,

p 0 Itlwmngllastms meefohdsor thaamoplastip rtlmenahm@fqr aéhww indlade acrylates

B B o GRS Al e ROREMEE! BB TS aic na
ac ethyldRe lethyhdtylatdTBi Bl%?ﬁr)éfe@ﬁeﬁ%mboﬂﬁlhéﬂﬂtﬁé theBmal transfer layer

fluoroplastics, acrylic polynmers and copol yners,
pok9mprigrsaanikgire of a polyethylene and a propylene homiopolymer or copolymer.

In some embodiments, the adhesive layer itself may be a significant barrier to
preventing ingress of the sterilant or may be primary barrier means. Additives that

enhance the barrier function in adhesive compositions include fluorochemicals,
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25 polyacrylonitriles, and ethylene-vinyl acetate
copol ynmers. Specific exanples of thernoplastics

wasebudsess a t hernopl astic thermal transfer adhEBUY®05/011379

i nclude acrylates such asi1ethyl ene nethacrylic acid,

et hyl ene nethyl acrylate, ethylene acrylic acid and

et hyloxaeing bfstts @enihadeacrystallining npstatie paidles pdmddhongaric fillers and
the thermal transfer layer conprises a mxture of a

pOIV Wﬁylene and a propyl ene honopol ynmer or copol yner.

30 In sg %ﬁ&tﬁyertﬁQhﬁqg@cﬁieY&i tb @&k of AP 6F the @@Htamer wall
be a S|gn|P|cant arrier to preventing ingress of the

st extetiamndllosrs ameprlip eompleﬁmqutxatpreﬂeﬂemmr achAutored wvtha translucent,

CORPRPRTTDE oIRGB B b AGH AP O BRI B is gHeh o

PCh 20 9(sHikd AdResiveNahg Uah®Ad f rﬁ&eﬁﬂ@ MHa pfoviRUMATRBtive barrier

crystallinity, metallic partlcles and i horganic

fi fdyer. sCemtainersiof thin kigh dﬁh@tm@y@hylambmtﬂﬁ%@r tubgseqan bave reduced
adher e S f 0

exterh 3 SMrPUTE A CREh o bdlshe BuickaF eI 5 REE

OX bpisyinghitawed 1ayet,ush b @nﬁbu CEhibst oralltdfalﬂsmajbe Riirface(s) of the

opaque construction by application of a sinple

| afPHANEL: such as a pressure sensitive adhesive | abel

made of r :

ayer . EREALELSof (6 buePl AandRuP] el HsRS bhels matera

botit:;teaﬂemr Forpasmencorstruegians dfmmmil oflaesiredls lagér tgake@u's preferably

| ant such as ethylene_.o et hyl ene oxi d
e 250 IarToBRs R By MOSTE T OBHmr ey ors, itable single
as 1&et ERtructids Mde(ﬂ'ol 1 firRfsub i & HﬂP@rarﬁ%iy%?@;{yﬁéneof)olyacrylates
the 10 contai ner. The t’hickness of the barri‘er
i nsedicis RMMA) @slyceibosate upilyaomides, polyatyegrieal nylate peh/d@ms, polyester

For I ons ructiaons.forned S t he
ageRSR REREBRY peaSoRR bR Bty e Gonfhiflions Fe rigia
Pr @fhedhaRhy b ARALIY f6F QFRIEA c}ﬁ)h@ﬁtldﬂér Sich QY irsailod isloRWoBy orifice.

| ayer constructions inclu égﬂyoleflns such_as HDPE

an @tlmcym{wyomay bofs by 88 2t matcragetersc less. Fpgmample, one

pol r bona Y,

D of:gnesgt t] a ouh %5%91@%6% B@rlﬁs% Xigquur [e}%{ k%%sessc?f 25 micrometers.

DOWﬁﬂilﬁ@@@S}?E”ﬂ(ﬁv tigohétss) cdhed @ith HIBPE (X3 miviemeEs on each side)
rigid, be suitable fqor certain
applsp mkqsin\gell sQ r gotentiad 6PRSUIGtipR e ah%ayl the p¥anpRies.

Ot her con (i @' nfa)éaa?erﬁﬁofttﬂé Borftgin %E%B%séﬁled to
ound to wor

i
or |ess. EEP exanp ’one construction
we prevemtsludd withihlie mmtzhner 20hirark eecpingf  AA%endi2d r teebetamer 20 is

(28Pielseiet & prcuatw ngh’ﬂa@{? SHEL 502t Rl P2 Serpn the end
PobeRk iRl coﬁﬁnﬁ} chtrhe DéntPhey \a? bk Bedubl IRROBUES! 0ffie container
depicted in 1, each end of the container 20 is

pr 0 by ahy yu@@!aﬂ techrique, pJge\aémsnfellmuborsvaAﬂmgu(Wetm«@al spin, thermal,

con ai ner m s a d 21, the contai ner
fgasorgﬁ,tq %%gﬁﬁ&‘? élgﬁeg]dwgk} i}(gﬂt Cassembl y 30 that
i ncl udesrhavmrﬁlu@iwalcﬁlaeés@@éan 84l olvér 3pRRin@3 in the vent plug 32. In the

depicted embodiment, the opening 35 is located in the web 33 that otherwise closes the

eqchon products by

passageway through vent plug 32. In some embodiments, the opening 35 may be the
same size as the web 33, but it may be preferred that the opening 35 be significantly

smaller such that excessive amounts of fluids from within the container 20 cannot
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25 21 of the container 20. The vent plug 32 may be
secured in the end 21 of the container 20 by any

wa@ niosaises t echni que, e.g., adhesively, by wel dP@DUS2005/011379

(chem cal, spin, thermal, 18ltrasonic, etc.), a
t hreaded seal with a gasket, etc. The vent plug 32
i ncﬁla&iébelsasa threwgh B4 operang 3pefienthe 3l BA hahbeengri¢rcel argptherwise
he depicted enbodi ment, the opening 35 is
IocéFE ‘in the web 33 that otherwise closes the 30
passagevieht vieht defibNeItals) #nBludes a édVed %Tﬁn@ E@Qgh@@ Eﬂécmg element
t he opening 35 may be the sane size as the web
it Aaylhsecoperattanaeseryhio atdenst mﬂimosﬁt the seal 34 from unwanted

]:c’: N rﬂ)gflmga% .lqtélduil?znm?h | Elveds s haﬁ' also pieé%@g@ﬁ\é?tr o ohe plercmfg element

rom w e con
20(kor 8p& H’Q'Eéﬂ&(lﬂﬁ/l O Oof th8 s@ASH iy dRASS ThE Piefing element
t he _openi ng after the seal 34 has been pierced or

ot ﬁérlwg%gneéﬁg Reen theseal\ J4hy parsimghlegring cyiting, pefaratings etc. For

a GRYH legﬁle ) %%91'16% ﬁgyﬁye%ﬁ ﬁier}gnﬁl ?ﬂgflow %erlﬂtﬁ(ﬁe that

cover ger e to at feast partially protec €
seqalun&dra‘sroonuﬂsmmntmdezﬂ 3dpeni ng. | n addi tion, the

cover 3 refera Iy restrain the piercing

o et I PR FREPOHITHG COME Jumty B hiraably S BHAcH e vephglug 32
sea|ici3that WhélE&dveP d6 1ST§%?ev¥EdeoWn%r(?bi%R§Hé elethént 357 opens seal 34. In
designed to open the seal 34 by piercing, tear

c utanpﬁhgr epegdiment congr 36tcslidably engmq}pweh verit @h@ Bé.’rsunln that when

el ene arm o [l.ow circ r

EhaPrt et BrhdGrl SRR o fuoBaohhs cbbif Ofisgvariations wil
enyedingwiltte tHoey 6f sk3 inMy alef g, e@ﬂﬁt@%ﬁﬁgengaged with

vent plug 32 such that when cover 36 s screwed

downwar d\ parésty phepeehasissmayzboped $o switaigghe attached, but spaced-apart

an Q%IQﬁ?nsﬁﬂ;nt%%E@ﬂB? ﬁé:a? ¥80hnd ﬁw er§ ng%Zeqﬂéﬁt 879 ﬁ’gr examptle the cover

ven when ver
do%wydaemh&radabw eﬁgmé MtithaKe o@R PSuSERST tﬁé coxiﬁallﬁelf 20 itself. It may
varlatlons wi | | be known to those of skill in the art

of pe@rferred thaidetenig or atherstipguresiie REpvided Io-piFans thegpvers36 from
us t

S50 SRR, o S oA BB s

el dmeern. gﬁ.anﬁlher dicamgpive, the H&ez{ds\ueed to%safmlyle Ities cover 36 onto the vent

t hrea I ngaged w.th e,.vent pl 32 or the
coRR frombs B ARLareising. A dctgas pF il stautismmayase egerably
O r&tARY the b6HE 1BY ro%&h@&en@ ?mgh 7 Vhérppéi’ﬁﬁl’yem}eah@@ th%fé\éﬁ rto prevent

36 from disengag ng ent plug 32 after th
covayvamed haac telp vanlcanbl}t of threecaareri3®@0n thearestplug BA such that the

ek U 05 DS EsRgoTEl , e

Any det @ikt Se@rasSdnttay 36tk deditte@sn PR, 19k $9a RIBELEAR Y which it
restrain the cover 36 on the vent plug 32 when

paPisferPly neHpEntit furrdioawh SQ%lnﬁﬁ]éQ/@}'ﬂt 1 gfrtheperseiner 20 such that
acgfgqgg‘és f gﬁt%\ﬁh’rf’ﬂq(?ﬁ?ﬁ@st Wﬁfnélrdg? (r:]o%%/l ér 2'%)6 a?lgt}t ggaé) H%Ffrom and,

unhikewsell sygrpifieant emblists Seﬂhldgéutmde of the container 20, e.g., air or other
gases, cannot enter the container 20. By significant amounts, it is meant that the
passage if small, infinitesimal amounts of gases and/or fluids may pass, but no
functionally significant amounts which can alter the efficacy of the antiseptic prep will
pass through the vent assembly 30 in its closed state. For example, typical containers

packaged as to be shipped (i.e., properly filled and sealed) placed in a convection oven
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25 The vent assenbly 30 as depicted in FIG 1 is in a
cl osed state in which it preferably perforns the

wo povs9msns of seal ing the end 21 of the contai nE€T/R82005/011379

such that significant amoumts of fluids within the

cont ai ner 20 _cannot escape therefromand, |ikew se,
si ofhoP degrses Gelpiunfar 1gfdays wiild typseallyilons 286 ot h:es bwwte@hnefthe

20, , cannot .ent

conctogteﬁtesf re%'}ab(fftll QL lg% W1th r%saﬁ]lpge sqet fle 3 l%étafme (‘th:'lg)tmers)
the 30 @E6s aglepllcfs tBéTaNer 36 afterddvesdenftnt aie YRs ﬁen@Fxlug 32bya
gaseg. and/or fluids may pass, but no_ functional

si gHHfGIEU Atstanss %?@Smeaﬁere@ﬁ elgmeat 37 %omth@m%&}f Furthermore,
th

15,380 BRI NS g .

co rdemntsensothqn atkctged baprdvidddeo séstqed pfavest rcvﬁﬁzﬂ RE tHey

filled and s nvecti on oven

008y O58865 s sbaB P thguent PED ol ws@@ is threadably

Ce'e%%ég%dfwﬂfh thé veRSugm2 IrofakiBh 68IHE Yol 45 a%é‘hpt'he §1§§2Q}Vlll cause the
t of the contents, and preferably 1% or Ial

( vmpliehrmag sltempsing 3 3 fowowé inadn dre alsaut ﬁha/axls: thwhichans) contnbute to

FI cts. .the ver 3 aft dvancenent onto the

veﬁéper%flg%?g’f E3) 34 3 aﬁfﬁ}? Ocvleég? lscff’ ce to cause the

pi erci ng:(ﬁ'bﬁm?ﬂltay B¢ deQghydesich it pRAJnGdlembrt 57*@&[5?{3@3 a vent

5 it may be preferred that after advancenent of

COPaTSa8EOIhY BIt PAB2gRRAY bP pEpvaled elsgatherstin Coverc%h ePreferably a

g ¥ rdgﬁﬁéfgtggsﬁ)ﬁa&;%n ts'g%f as eeqlglg{illé A ;grgglde L eve BP/ 86 air into

32 thd cfontdmertsowlmt tlﬁaﬁarltlse}ithroe&@abxltl)m desyag eﬁ»mdt Bftlﬁ:&:cntamer 20
vent ’[’;é tation tgf the cover 36 about the axis
129g fepichy, Fing flow QW opt e t8F reptaineelhis taorrapil, ippey ¢aysepnwanted
ar Qrippay ronthedpbh

SoSTPRAU RSt AT, ML YA Rl oy of tow oo
Co\ﬁmcogenmﬂom idhesy glee tie desifablchtaipreiids céngolkel Rawnd sulficiently

i Feé é\}ﬁ?letp%tptﬁssag%ggg ggnl\)/q%ﬂt D cg%qagpeté)rfr?}}g c%ntamer at arate
deltﬂabi%rrﬁit CooVOW OARSAUANS, %‘ ASgiRalMRBLediRse 1S
provided to restrict the entry of air into the

c o nt ai néY h@cbaﬂammngtth@d@melfste@w outafithesertaioer tﬁaﬂes noitoo rapid or
oo ra

f | 80% Sg(ti}% IPFna?' g pre 4 ﬁl@{ thE 6k1|n§n %%)tllc é‘[E{nBOXI 1?n {Jr%&apable of flowing

C austa)ﬂlhwmitzﬁder \ahrthlﬁ BOREcINdS B febe ped¥Brab KU 5NeconMiok ?esg Jland

may be desired to limt the rate of flow out of the

coﬁ?%fhhém%prefqrablx 3pageoarser lggs- desirabl e to provide

vent ho f t or. S

Vhat 1 nei fRsRab i b Sl dboi AEHof{AITES S 3 compositions

comithivisepsitits of, e.gt, &- l(l‘dfeatlpdnse oioless @, quﬁ%lfs%nipﬁﬁtlons) that are
dur,i n%@‘f sur% i cal procedures. .20 When bal anci ng
pq to the

¢ ndsy nterighpTanopet c¢lhizydrenttis fram. o farexprple, have a
t OgiafRRr 8f 9500 MRLob@W orl1dss niEXregﬁ ﬁ%fl)eﬁ(?(ﬁfjrrn c?cﬁhetgg%r fess, and

skin antiseptic conposition 0 oW ng
of mobiepreforabdy h¥0 mickdmeteB®r $ess. omﬂﬁmedowlee&ﬁl, smtaﬁteeve’mbhyles

45 seconds 0 Iess and possi bly nore ferably 30
s e@swa T nay ég, , 500 micrometers or¥nore prefe):ra%ly 750 m1crometers or more,

or possibly 1000 micrometers or more.
Until pierced or otherwise opened, the seal 34 prevents fluids from within the
container 20 escaping through the opening 35. Likewise, the seal 34 preferably

prevents fluids, e.g., air, sterilants (such as ethylene oxide), etc., from entering the
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Vent holes suitable for use with applicators
containing antiseptic conpositions 25 wth

WO 2@s0%4sds es of , e.g., 5-10 centipoi se or | esSPCEU§2005/011379

aqueous conpositions) that 2are dispensed to the
interior of an open cell hydrophilic foam my, for
ex Feplainer BQ patikthe a¢aéﬁéu%plemfed QS@tCnermsq: gpmlt:ér Fhoseal %sself may be

or <PRPEEIT bR AT gFe el o« R peBF puER pgrits simila

Suitb @ulse chexeh f&r&h@sontﬁihﬁfmilﬁ;r §lt}[@§hl@l@e se@l W maPQfdo include metallic
mcromsters or nore, preferabl O mcroneters or

morf@ﬂ amjpatgs, epﬁasaévrmrwnw@ldawr@msnét mpy beprofrad. thayrih¢ foil laminates
4 ev

P S PR B P 08, TSR R gy o

t hend pﬁﬂbﬂ@o&&ntelnink@hﬂle&& layd?eTRMAIMF S]QPE}leTr&lS—M/ 1, available from

b ﬁ{;ﬁg{q@e}gl Las) gtng g\U Ag:,a%mltg%]l%é% %EE {Snﬁ@?l‘l%oﬂ laminate, the seal 34
20 r

thg’g‘iﬁ%eal %%“F‘%H AT A oralor AR agile iy be only a
34 rlllftt@bt iaymay)r bey othonstitabletceistofctian vapablet of ppdviding the barrier
mat er | Th al .34 may,_.in Iude barri er terials

o RF eI gl ot dar T Sheative: i seh! Mgy pibe manufactured
al thiueb szlrﬁ@céiﬁﬁrhct% 458Ne MrifAnéwAIKAR JaBSrdel abovel 0' |

| am nat es, % alumnum foil lam nates. It may
preferr éréletsmit Ay lffbﬁﬂach%ﬁprﬁhﬁ eant@né¢ns) hwlfmyasultable techmque such

t h?lE %hész ﬁ%%aﬁy@gyf ¥: ’yerp seala éﬂegm&? ﬁ%i?ligt u[trasomcally, etc.),

m num
| nt:HdSrmed]l \aéldnigi(esmg,)wg ,SsoT\Féln&EAdtc TS-PE/1 or TS-U 1,
avai l abl.e from Tekni-plex, Flem % NJ. As an
al t er nad® the qeelcéedr?é?%dFm@’tf e size ning3s igpsed tgzestrict the

ma agg% 15?@1}&%"’}&: %dt ggeﬂl%?)ge/aﬁ)gr o&r)é\gﬁgg Iof E@%F 54, Alternatlvely, the

pol ymefic layers, 1t may be on ayer,
anjlntcnidretrf t]m,lvdnablug 32aosid heodpenni.< apabhaude a ﬂ&ﬁtﬂbﬁteﬂb@@mng 35, and

s e Foor yeB B2 sR0 Kl oo 7 SO e ar mard Rrsaied
S a%sﬁé@%ﬁ '&Hh'e%ss%ée 5P uiao Bk Jﬁ)%gm?’?f iﬂﬁ: K3l %f(gl 0 eé}? %&, loose

above. Thé seal 34 may be attac e co
byﬂaﬁa,d%mptuatﬂ,ewt)echm que, such as, adheswely,

Ul 1 asolt algtis afigfatiye oL ke s P AP e og it a skin
Sohm@&RpE) corBpdsitiohisgensdt@ccbRPing 6 thegrbedi H‘@éﬁtlont f1%hay be possible

size of the opening 35 is used to restrict the
palsEplcen trpadedyentileg ghandeovee A6 wils egb Ia;baacblteeﬂnount cover that

op gﬂ)lvﬂgas %r tﬁg 6‘!.;;?%61 fu@lé&)ﬁ o?% JtrX% rl}’g thg plerCIbg 'é %}ieﬁ@ %om opening

vent

r eﬂtersea:lt%d,lrmﬂ) desired. The b@y’tﬁhet hitbantcrmtji‘ kls3Pravidt fOE FiterloM BT the
32 couéaﬁbe desi g ed tg offer one or nore restricted

paSe%ya0ay the ¥t e Zdispepcaing ofifhe sead fte Othgsarrchanians capable of
t hﬁrﬁ&ﬁh aft &51@40 V&'&am%r?,gthﬁ Blre%g\ﬁg Slreﬁia%tnf %’é%ﬁ&l retalnlng t{le cover 36 on

structurés, etc. or'a
as El@rmhtyplﬁg) aﬂls;r&qbenmgccxﬁ tireesehl Bhmay bl eavisibhed ingitddeHE fHd illustrative

co ti on di spenser a rdlng to the present
Rt spe T et bt
It may also be desirable to avoid "pinch points" on the dispensers of the present
invention. A pinch point is a location where components in the dispenser come
together in a manner that could pinch or otherwise capture a user's skin, surgical glove,

clothing, etc. With respect to dispenser 10, pinch points may be avoided by providing a
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to replace a threaded vent plug 32 and cover 36 wth,
e.g., a bayonet-nopunt cover that provides for the

wale@snemos uncti on of restraining the piercing B¢ EUBIWS/011379

37 fromopening 25 the seal2134 until desired. The
bayonet - nrount may al so provide for retention of the

CO\sRirt Bbasanpdrhef thebdbvep36@s Béknaﬁ,teeg BIEi Ingnd®.  ThHesskiread extends
34. Ot her_ nechanisns capabl e gr ot, ectl ng the seal

34 OVERAWthicAher RIpEh lgﬁlaﬁsehwﬁgv% LprBRvisebe gpgsqddiedorsithrgeover 36 is
th en

LS o LBl A 8PP 2ol e on e
e mhloghensing sssempblyi 40 toablgr algsspoded dhrhmisenrrplnc’h@ohms may

al so be desirable void "pin nts

o Snencalie srpnpleotaatenyent sty D Madaaeant el 2 picrcing

a leRGddnk %e\ﬁt@é’ﬁn@@@ NERYrS tHeenkiN® 1 Y aRBAGRIer ‘P@@Tﬁ depicted along
together in a manner that could pinch or otherw se

capithr eremaygble'ssalslidéon venr pjig 4B2.glbw ssal 134 enviersgpeniigd 35 in the

Z\\’/B’:g{}t;@Sg?g% t@? %‘%pﬁ%e(gsﬁﬁbl %@gﬁl&gggb 50r1]1talstagq§9 b%he tab 139 can be
PCL 44201 Plikd 8 remddvestkit Edal 394 BomavepBplugdB2t WEiticO Eal 134

36 as seen in, e. FIGS. 1 and 3. The skirt 39
ex treiRged, BREFNHIS PIRVIESE3 PasagavRHNI9soRtainar 120 fofpin ¢ other fluids.

oL D B SR TR0 AIEAERIES AR.U (A AR e o

co Lehtér bentpiher 1 Zettiraughtopenin gi i1 3pbusthagxiasf Auidbs frodDcdntainer 120
cover any exposed. threads or pinch points. 5 One
exé‘h‘ﬁl‘%h preningl dodis restgtedssenbl y 130 that does not

i ncl ude ﬂnﬁhg kCiHD F@élﬁ:mﬁﬁtﬁ'o? tEeRInedifg 20Nofd &anthle of a dispensing
where the end 121 8 a container 120 1s depicted al ong
wi talseanbi e A® theab Ean Iseeded 1B dormectvemwith thegskirBantisgptes eamiosition

dogipebr<eRe Rishe el Isiferisi i hep iR asepply 40 includes o
t alpa 39 ﬁ%nﬂbl%cat&ﬂ #Sthe End@ D8 o Pible!cBHtaler LENPHE bAGr ﬁl@% 42 may be

134 from vent (g 132. Wth the seal 134 10 renove
opea¢uted 3Be prd? détshe&orptamaé%hwny suitabledaehuiigues e.g2@dhesively, by

Llolr)xéeqq ing ??,pg?r}lga P I}jgﬁeémg éﬂa‘{ra ?/msa z%t ugtﬁpetaﬁgcf geia, Wﬁg a gasket, etc.

can ent@fe aeidrplupes?2 ihddedd ssadhd opartinngedidap 45uh tHeltRirrier plug 42.
exit of fluids fromcontai ner 120 through opening 135

i s Yntid piareadeqs othegwise ﬁ)@e@e@ thesctgidoyryaatstigds frogy withia the container

co f :

S A ORI R SRR I A6 K i

antel g efit, ifionc entpdsg mle«mntadnesb@nstdrthe sdal thés mems@nt otherwise opened.
i cted. The dIfS ensi n asse

I nv t iQn i.s
Ahsed 44 ltssgﬁf?%yehe consfechest 9 W?tﬁ’éaén orﬁample the seal
t th4(i9;Wl?é fotheddf a mﬁnﬁé‘ﬁr{c‘l&ﬁn@ﬁ Hﬂ:teﬂﬁc By (ehe ahﬁﬁfﬁﬁﬁﬁ%lymer

in the“end 22 of the container 20 by any suitab
t edtmm@,t@e,, one. of the entvesérwelllconbtyuctionb.dirngy ptise mltable construction as

r. mal Ltrason b hr eaded
o eus g R Barnetlicn 958 5 24 Bhivel ppeeR AT RERER by any
Se%hlté’(ﬂe Q¢Bhi 3@1@ e%%h@ﬁvél? th&nidll§ (BRI & CheaP lseHJSIlnérahermal welding,
Until pierced or otherw se opened, the seal

pr avtessoicallyiets), Fhemicel weliing (A8ng ¢rg. asohvants), etc
The dispensing assembly 40 also includes a dispensing tip 46 and associated

piercing element 47. The dispensing tip 46 may serve to at least partially protect the
seal 44 from unwanted opening. In addition, the dispensing tip 46 may also preferably

restrain the piercing element 47 from opening the seal 44 until opening of the seal 44 is
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20 escapi ng through the opening 45. Likew se, the sea
44 preferably prevents fluids, e.g., air, from

weniosn99sgs t he container 20 until the seal 44 iBCpUSIORC1379

or otherw se opened. The g2al 44 itself may be
constructed of a variety of materials. For exanple,
t hedesiwed. Pl pidremyeltraeritdi’meay influde b dharbneseé to omdnuthie sl 44 by

nmetallic foi.l (e.,q., alumnunp mer | am nates, one )
of THE iRt S ls AL St oK Exraple iy Pt g clSent may be i
sui thalpdrth GRAISSITOMESiFMar ¥Fe thell Fiiefus&Cbr AtsCHRAREL de@ua Tikk
seal 34 above. The seal 44 may be attached by any

t|

sui dissneing dipHigiadfgenclades openiage 48 Jamed thereinrtbatiajlowtshe skin
e ga.niti’s FRlcoft g)%iki\?\g ilo&%%gﬂa('}ﬁhn ‘c’;‘c‘?r'lt%h&gz_q togpg%{/@lﬁfeg'}r?)@!@}' ARer the seal 44

etc o usi ng, e.d
30 hes®e¢ti sp@vsi ng assenbly 40 al so includes a
di spensing tip 46 and _associated piercing elenment 47.

The di spdNaiiehy of pischamispsmay pg asqddo spaintaisthe piigchpd|buy spaced-apart
pr ' 3 I ] I

Dadr ERbndifpe SER, o kel WEEELARALILT  Fr sygopte, the

r estispensing kip 4pineaychenreatighe ehgapéd fwithnthe pamienplug 42 os €& container
44 ynti eni of. the seal 44 is WO 2005/ 099808

pAtks o5 B lemsdulats orplhegiheliieg Papemadad taprovent the
MBYdisgRaliHgl G p A6 FRInD diééﬁ%ﬁgh% WiRethelARi G PRlg 4B the dispensing tip 46
piercing, tearing, cutting, perforating, etc. For

exdnpbeen parealpy thresdedjthereone n amiheriadteimative, tiee thovads o$edao assemble

hol | ow ci rcul.ar, di hat punctures or cuts open the
cedrEHbirsi HaCylp b e g g oo R TeE B A detents o
48 dilpdrvedcttifee hedylddt feadb Pistrhia (K diBpénsap!tipSaPéd the barrier plug 42

conposition |ocated within container 20 to pass
t hevhanmagiadly threpdqd thprson fpprevent uryentsd en a@p&mﬂ adygncement of the

var g 0f .. i . 0, i nt.al 0. the

LSt RS TN D9 AL TBLALBL B 47 docs o
seainwhdtedhdpitfee ths senlcddng el enent 47. For exanple, the

di spensing tip 46 may be threadaﬁ%é enggged.mﬁth the o
barri er %euﬂgspﬁzsw agsp@bbitft as depictedoinddG; T sinfa clpsed gje in which it

gf(gﬂ\@/’éf@&gw ﬁ@f&&@&hedﬁhﬁg&ﬁoﬁg%lg}é}ﬁé eﬁ& hl Sﬂlzllé ??rét%ﬁler 20 such that

I ded "t'o prevent t [ Ing tip
di sengfagnhgmonnthof fieidbwvithirethe pbutgind22GEdnmot ¢saape therefrom and,

di spensi ng t.i.p 46 has en, parti al t hr eade i

¢ halREire: TR Rt AR s PO Hale FTBGE Al 6-(a or other
as 8| @nnbféhtéH tROESIARE 40, B4 Rl OntlalROuBAS 1t iEmet WEht small
42 ‘may be non-reversing. Any defents or ot her

st runise gasep and/ooflpide freayagiabs bnewre fuaichonably signsfentamgunts will
tip.46,0n arrier plug,42 15 when partially

t e eh 3o B Bt i iy ERgRM o et a

advanceneidr adbarlcbRentHf3REAiISHMGingitip 4606 tHeRartapli L2 towards end
pl&g 42 such that the piercin% el enrent 47 does not

un

of & GpnAiRGr 28 byresudlacient dastancg ethgipigseing element 4 2pigtags or
"o ; . S . ;
0 AR AR BT Ll Ry BURE IS

endisp2ngifig tipd6 onttthe batie2Plug dehddttiat oPetherd witicfurésettprovided to

amounts of fluids wiithin the contai pner 20 cannot )

es é%ﬁsré"ttoﬁ BreYeRrigRYStsal of the advancement of the dispensing tip 46 onto the barrier
plug 42. Because the depicted dispensing tip 46 is threadably engaged with the barrier
plug 42, rotation of the dispensing tip 46 about the axis 12 causes the piercing element
47 to move in an arc about the axis 12 which may contribute to opening of the seal 44

as the dispensing tip 46 is rotated relative to the seal 44.
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i kewi se, significant anmpbunts of fluids outside of the
container 20, e.g., air or other gases, cannot enter

wo besomsosai ner 20. By significant anmounts, it PGI/UEAN/011379

that small anounts of gase3$ and/or fluids may pass,
but no functionally significant amounts will pass
t hr oughlIfitoeh diespeersiongf thsssming)asgh&lb'l}n 30 tsd theakigpdnsing tip 46 of

state. 25 After van t of the di.spensing.tip 46 ..
o s enseara ey it PRty an Eseg it Bs opn Mtebhc CSmposition
C oﬂfs érﬁ@f I@Q (g%')oﬁng ehds cﬁ'cgﬂttanﬁ:‘ir 56,308y bk 'ﬂ@mﬁ'bferl? tHéghreads are

ces oOr ot herw se opens t he seal .
rraprokmiqdrsaﬂemataaj usen gan m’tate theaahy endteanshtip 46 int mosue dlrectlons about

dIS [ nt o i er pl 42, det.en

F ’12 g‘ Lﬁ‘?‘% ";%?FB\R%SS S8 ang 4%@? &&R ospie C;B‘P%véﬁf' Container
rey@rsal of the advancenent of the dispensing tip 46
onto the barrier 30 plug 42. Because the depicted
di spensimgetdepicipd skis antiseniigapmposiigadisiensier KO.tanepplicator 50 is
barrier 4 0 £ s 4
b S5e Bt P nds i Efhihish 48 SREF R bl et isepic

NMO¥Empdkitdéh Pdscesah@uph tH&Ebpamlngs 42 aiMlirﬁdﬂ thedteriond i thé hlmﬂicator 50
to opening of the seal 44 as the di spensing tip. 46 |s
r ovdia thererld i epensds Tbe daalicaor SRSy bOBABOSERATCLy of materials

PCE/ U%@'QQ 51{091#%1;1’\76% 3%&?## dﬁlt %% Sqotvlaﬁ of RNifted §t§u&1flre§ I?:ﬁtchbonded

ven |ng asse Ispensing tip 4
dlmnﬂm&em@uassenbly 40 are threadably engaged mnth t he

skin an tic Qsi tjion ) er 10 at o

onde of TRl b refera thgt the ApligeoRSURS mafigof s mpfaar of Materials that
t hf&ﬁﬁf’ﬂu?dsee gp 'bg\ébsiﬁﬁluow allsdrptidn, BtcU Bile ampledfal poiddi@ily

cover 36 and tip 46 in opposite directions about 5

ax pefarfed roatsiiahib talanmeﬂllyp@mnthtahefoeeal s 34 and 44 at

d f d
gEPgS Iaﬂ rgg)b?ﬁogleg% eoér% etrr%ﬂ tlgqt élb e?Pg’é'F&fbg]& g %Jnsgructed of a foam

apphd Eable c1Padstng fl@aSthRetINSEEh. t IGoRRAAtAEESS,4Bmap ] be preferred that
di spensing ti f a result, the skin antisept

cﬁﬂmphcﬁw ?ﬁg}?%@glsw%@ﬁﬁ {eﬂﬁélvgl(ye}mdﬁggnlggfom he;tbcydrophlhc foam
|t S Sloa 2%1 gghg\%%a% ag’égﬁ%n%{?%lﬁg glﬁ)qu%gp %519}%%&:@m Iﬁgcelf‘/(glf}h%r:y’ Even

of higatedppatent surfacg ener9 amy bealesinablein danhenios witssmse sk1n
woven or knitted structures, stitchbonded structures,
et BNUICPUGERMPRSINES B8+ BRPATWALULEE CHEREYioL AP dynas(pepmeter or more

naﬂﬁy%f ﬁef@ﬂ&@ Mt @la ﬁovaWe? rHeaﬂréfef'r@@that ﬁﬁtlﬁi'dfb fhhrU fg§ms used as

bsorptlo adsor’ption, One ex
poamitdamlrst ¥n thé preseft em\reetiomrha\@ranadppasnasurﬁlpe Emerrgj' bf 45

poI ur et hane foam referr

VSRS RE s Saote PRI 50 gV ae csh e ieB S, i some instances, i
c apaRInR pRéfeR8® Manthe hydiophilichesR bRhAl@ble byHeRMRd water (thus
instances, it may be preferred that the applicator 50

behavngte-gicareappefentsurficaensrgy 9f FHQ/ dyesieentimettnemmorEhe Unless
hyd{hﬁ@\v%cl? irgléga ng@a&%ﬁﬂlr eeper&y 1%&8%?({ %c%%rds rlilgr {o%ﬁg "Apparent
Surface Energy Test" procedure described herein.

Surprisingly, hydrophilic foams used with aqueous skin antiseptic compositions
provide superior antimicrobial efficacy as compared to traditional hydrophobic foams.
Similar efficacy enhancement may be possible for aqueous enhancement may be
possible for aqueous antiseptics applied using foam scrub brushes for use in, e.g.,

disinfecting the hands of a clinician (e.g., doctor, nurse, etc.).
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20 hi gher apparent surface energy may be desirable in
connection with sone skin antiseptic conpositions,

we:2@s/9mppar ent surface energy of 40 dynes/ cenpCTEE®N5/011379

or nore may be preferred. 26t may, however, be
preferred that the hydrophilic foans used as
appl i catlbmgy ba preferrgsk thatehe mimvam distanpeshetweenhp apanings 48 in the

o PRy TERb Y Al it nee SRR b B0 ShieR S BRierally consistent.

| NUrAfoedgty ih the2hinifaymestiices Bstveeh tHealpehings iy SPBBblies surface of
foam be wettabl e by deionized water (thus having,

e. dhe apphicalppal ay raduce thederdearyof e skim antiseptic composition to drip
dy ' Fe) nd ] M S: ...

55 DI sy I G A58 cqpgosin

accor di hgmhyalsbbe LdyfplavephtrolIhe siae endedietridyitide 6 the openings 48 in

procedure descrjbed herejn. Surprisingly, hydrophilic )
f odifs lﬁgf'@amwtw@a @é%a@béfm%fogﬂ y Wik pie applieatpioxd t§uitable dimensions
30 > . i g : .

EBHRY b RUDR they b%'é. 4.9 519 Rlefrs &Iéllfn?n&fg? i, %@Eﬂ%@ Gfld

to traditional hydrophaobic foans. i cac
enldsstresrventof theyorseings 48 intslyeraf yobasad|os avarietytod factorsd. ., the porosity

ma e ossi bl e for agueous.anti tics app]ied usjng.
{ o4 Sendi Btk s ey PGB HENY S BiniefiRhe Fongimadiv 46, the
haﬂfb‘éoﬁﬂg andGhifdeCleion 6f tHe skiflQgtifptic RUMPSsitiSh Fithin tﬁpaontainer 20,

2005/ 099808 PCT/ US2005/ 011379 24°It may be preferre
t hahte pueberf PPaMNESi4Stin teselép Hoteleen t he openings 48 in

app | cat bF 00" o8 R AR Llfeaf i Bt B Bt R gm e

t héntended neerofiihs tshineatisdpeit wempoditien ARBEIsBOR. A8n@dftablR&hape for an
outer surface of the applicator. 50 may reduce the

t eARRIHRIPT 3P Mayebes Rign agHchiae pYlindricalsharg as dspictest ig/BIG. 5. It may be
fromr i i i i t he: ski by
anflan RS Y e s REEE WGl SHighE Bhinders may
coanlso bk ptdvadesi. ze and di stribution of the openings 48

in the digspensing tip 46 to preferably uniformy fill

t he appIAineﬁ{%BP’arS"ég’n%it{‘%gTaBeﬂ therepligadors uggd inggniection with the
openh Affschic BBYipHStiortdi B tHel JYBCRE v édTiDh i i

mm The %e?,zg ang él? stlrg[i)eélatison gf t he ogenl ndge%ga?r%ilnmﬁ 6.
vailie bepdwdtonn 5@ depicted ny a pairt bAskio mstiseptig compdritigrodisysinter 110 is in
10,.a apparent surface.ener of the appl.icator 50
Su}l}g%%?)ﬁ%t?ﬂ%at %Oﬁlgﬁ%lf}h‘ﬂrct‘" b&%esafﬁ%C% eg‘flsco_si ty and

sur f aceStiRRab@Br Wiriatibe irStht BhapRtd AR RpplcatRRES I doBRection with a
within the container 20, the nunber of openings 48 in .

t hekip aptiseptic eQraposiie HpRsinse AcerrdB@ tadlie prageat mvertidnds depicted in
of pethd f t i intended. use of. .

© hERe R TR RS RO R At o b SRR ReP210 mctudes
s uthah]b;:lnbsBigamlljoif s(?jurfaaﬁsl ZSB%epmieﬂmgtaﬁredQQ (sjlifﬁay:e Ei&(‘i Q‘léé] e(i‘lge surface
a ¢cLrecular cylindric shape as depicted in Lt
nag%@%gsfﬂér 3eoVRatithopeh athst edge nofiieg may@oihedised isplace of the
deﬂgﬁ;rgﬁll,e sBbspough oblique cylinders may also be

provided. Another variation on the shape of the

appl i catis.s8 illestthtesenoten potienioal fedttde dfltlee applicators used in connection

with skin antiseptic composition dispensers of the invention. The container 220 is
elongated such that it defines a longitudinal axis 212 along its length. Although the
major surfaces 252 may be located in planes that are generally parallel to the axis 212,
it may be preferred that the major surfaces 252 be located in planes that are not parallel

with the longitudinal axis 212 of the container 220. The major surfaces 252 of the



10

15

20

25

30

skin antiseptic conposition dispensers of the present
invention is depicted in FIG 6. 20 The applicator

wa2@sdegiet ed as a part of skin antiseptic conpOBUE2005011379

di spenser 110 is in the forem of a truncated cone with
circul ar bases at each end. Still another variation in

t hélstrape applicator 2P lateCainted to$@th anple Pribes) wioknthal lbigimdinal axis
skin anti septic conposition dispenser according to the

pr as2mFlihvedthegngled Gets) sraydei 8., Bi5asereps gr morerpeeferably 5

di g%%%%;qgrrﬁ%g ?:«Illﬁlolugg His %%to{['ne\ev%%t fe gtlg?&r%l?rgr% Iheqens%}h ]pf the apphcator

25256 @Iﬁtﬁth@trﬁdpwoglﬁoﬂde eoﬁwihfeﬁm ciectddthepsigle surface

254 may be flat as shown, although other_edge profiles

rray al s&Vhsa the majar suiseess of applicaiers FF QFSCﬁlrbéql %Pfélr’s%d%iﬂg located in
g’Pla%e ok hgﬁﬁlﬁég %Fa.n@ nl%lﬂ)%'i p& Ex?cﬂatrét?(%]d tfhg cﬁfsu} & need not

applicators used’In connec Ion in an I septic

c onpazssatilybe plaspanskr Ratfer, tthemiajor emtfacemayldeyiate siméewieat from true

220 is 30_ el ongat ed at it defines a

| oRBPRIRYFIAET, CaBcismaY ear%*ﬁ quryed, Bpdlprngart WsligR viraus other
mﬁ@&laﬁ’di{sffﬁﬁﬁ§ tx%éﬁldﬁﬁﬂ/s&ﬁicé ocated in planes that are
general ly parall to the axis 212, it may be

pr ef er r édpatérdial advantagf of pwrchwasamﬁlzatbewbwah@cbahwd major

pl ane t are . not parall el | on tud

b P53 s Pt BRRE e £ othe Y it feredilali®s 220 (which
of sdrhes Ahe RARIU I9§R8e PEdmline PARMII didd WheRr $he surface 252 is resting

illustrated applicator 250 are canted to form angle &F
( b8ekgn thesking Hs 4 epyt. clearange mayibs proviged between thy userlgdiand and the
an gl?lt?eng %FI&R e&‘ﬁ%}t Cngr%éaergg ’garir?re%uw %l %!tkgﬁlgd’cﬁle(%% cBEtaMe‘?Ween the user's

s o hevihaid tﬁe pﬁ[ﬁﬁé@ tkinnthérely immvmg%eﬁtheemmueaﬁnw of the skin
250 and.the norphol ogy of the. contajner 220 cannected

t hélatésﬁat)‘c ccsnwgwwweﬁ%ﬁraﬂos bfrthga@éhca?oraégvs S@étt agleor gppformable
e [

doFep S IMEHEINE cafoR BN A2 ol Bt BbRARY Blyent the dispenser
rijb(D ﬁemlfemgauseéenddmpdznse slaoeatsaptic yoinposphanwnthlrt elyforifices, e.g.,
Rat her, the ngéor surface may devi ate sonewhat from
tru@ynﬁFﬁﬁﬂp rface, e.g., it nmay be slightly curved,
undul at ixighngQhe {’Mtl%ﬁ?lnv 'll@é’@rsciﬁﬁ%ay Eéed/ésé}%e‘a%t}f felpdct to FIGS.
a true planar surface. A potential” advant age of
pr @ 8i cng vanaagpini acpahgertmz@mgm m#y mclidanegorrsajfaces that are canted at

sur,f 25 t, duri use t he. ski n_of .
ot e apele® et Inseubtelif 2 18afbe’ Wiy brlotthe major
hapefRrs mdy bp ascattdfih @pldne@hnad pahllelSo Hellongh@al Beis 212, while the
surface 252 is restin flat on the skin. As a result,

cl efélﬁramé@rﬁwaqges gladivp & thedengitydingbexis 21hand and
the pagy tt?é IHer 25@%%men?§rﬁ{e‘8ﬁancél&é§a‘iegi%ﬁ uélhs%aae it may be

i kelihoo con act user

th prqﬁe&tddethit the Slajan suifives @BY be ppsitvneadguals et the longitudinal axis 212
ue in use of _the skin antiseptic conposition

tec

di gﬁfgwgéry the gentgiper; 120 dosp potdatesiecoens Farboupling Figjas surfaces 252.

conf or ﬁpkl;a) dﬁ#f&lcﬁﬁer%aﬁm Eﬁc:&@r@tlﬁ mgﬁﬁectlon with the skin
I ca y e

surfaces 252 not typ revent t I spenser
antiseptic composition dispensers. The applicator 350 of skin antiseptic composition

dispenser 310 includes two major surfaces 352 that, in the depicted embodiment, are
generally parallel with each other. The lower surface 352 is located in a plane that
forms an angle a (alpha) with the longitudinal axis 312 defined by the container 320.

The canted applicator 350 may be useful in providing clearance between a user's hand
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210 from being used to dispense skin antiseptic
conposition wthin body orifices, e.g., vagina,

w0 ewsomsoet c. 20 Anong the variations in appliBet/Os®05/011379

that may be described with2sespect to FIGS. 7 & 8,

one variation in applicator design may include najor
surdife soptpiger 3F0andppatignis skinidyring dispensing o6 thefskomantiseptic

| ongi inal .axi .1 n other variatjaqn, one_of
T S R e
pardelgte?s of Rsd, fiesdrPistatictsN®l degide§ ol fbds. Ahk Bphdite end of the range,
other major surface is canted relative to the

| oriymey &F Reaferzsd thatangle @ Glplir betShisgronbainesr. 220 is in

or of er r &0t AGPeifkS REBrortitRH, By 50 i e ef skin antiseptic
S uadnipbaitioh A&pbkei dfukk pratendiiventdr? Tlﬂi&esfkiirpﬁrgisggtié (E)?nposition
contai ner 220 does not intersect one or both of the

majdbsPenser A4 slusiss an ppplicapr 46 atens eadotlihe mpplinatat4S01is, however,

in j .cat dri t.ionew.t.h the skin .
g PR i i 436, THOIGRINEENS PR migdf of isfsialedg . fims,
of esk) thateart irapqrinieable ool skin @tisepd ddhfpRSISE ocakd within the

i ncl udes tﬂﬁ maj or Eurfaces 352 that, in the depicted
ents8BRIER 20 a8 2 FrsHi when the skig antipeptic cAmpegiom isistivered to the
The I j j . D .

o Ay icor AP TR L Rl AL 180, gy of the i
312ndseplin eompgsitidrethetastaien dron8the.applidutorcid0tieebtained within sleeve
app rcator 350 may be useful in providing clearance

between a user's hand WO 2005/ 099808 PCT/ US2005/ 011379

26 on t Farthemiont, TR sISAR A0Gnay Rah gl ' i

di spensi ng of the skin ant[sﬁ%tic ﬁ%%#%&@%%#%ﬁyé#?%f$FSmﬂ@)and
t hdispepfiedhhantisguty, comnesiiog lietoghg aipbleatpr. nBlye geafaitalehy then be

be sS, | one i nstances. 10 degree )

or "R RRERRRE abfRAtor’ T AR FabiE PRAGiczior ST Blied with the
pr ehtisepticl cdhpdsitisnol ghaut cahtemaatios o tHRPpE&SorYy tAPh&ndsDf the user.
FIG 10 _depj cts another optional feature of sone

enbodi ndRE slegye 45@9 18 p@f?rlab petagmed _@mmdébq ?I‘lm?fhilcdbsé@(hslﬁﬂsits removal
of istd'bgir&[. eﬁ&@lgidnrb\ﬁﬂé élg&fd;[ b&?s gf‘fdgelte%rg | %g%v:eglg{) cﬂlat A’f%ﬂ'zed to fit

conposition dispenser 410 I°ncludes an a

at tigitty emthe aphlicaappISOc atlinaAiv6ly the sleaveu60 may id@leaPot welds,
in @} sl eeve 1%0. The sl eeve 460 is preferably nade of
SSIYPS Oof Qthgr mafgrialpistruciures thatassist 1 retainigdherslgpyectloon the

{ Néplichdr 386 LRGN EmBAAIROEALRN |ocated within the 10
contai ner 420. As a result, en the skin antiseptic
conposi i ene methdébf venga sicevet 46 inapmhdctan o4th45kimdritiseptic
thg ag(psliti ca&.or 4591 LS.l ocated within sleeve 460, any )
of CRPECSSTIiSEenoet 443 the S8 pplssPLiF SAmPRSiFoR withigetonams 420 is
t heispggbd 5ed e afpplcatsr 45631 MGAuimHid ] i
Furt%gir@rmr e, thgﬁsl eeve 4{)(?0 2ay bgegtge?g%ggﬁ&g%j’ S?Jﬁgezllj%getrhe

t ocpitaperetZOhallaywng the)skimantisgBicdionmesitionttd draaminits amtlicator 450

R O P 0 0PSB e T SRS 0y o

mastherwisd drép &Pl the adpHcalos 48@ 8 dapturdd WREInWAS §ledVR®160. After the skin
antiseptic composition is dispensed from the container 420, the sleeve 460 and
applicator 450 located therein may be compressed and released. Typically, that
compression and release sequence will result in substantially all of the skin antiseptic
composition returning into the applicator 450 (particularly where the applicator 450 is

constructed of a hydrophilic foam). Afterwards, the sleeve 460 can be removed from
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antiseptic conposition wi thout contam nation of the
applicator by the hands of the user. The sleeve 460 is

weemebesrid y retai ned around the applicator 450pamu$1005/011379

its renoval is desired. Retention of the sleeve may

be effected by a sleeve 460 that is sized to fit 20

t i gfetdpplidion 459, #hfvhiis telreaiyFor Wetift Hfbﬁ&ﬂlm the skif@ntiseptic

sl eeve 460 may include spot wel ds, adhesives, or other
mafenPesitoTsiora RAtighte Sleqyat injended foryse i thgimanmgr wpkdescribed are
| . e N ._

S SRIEONALBSPaR oLt S0 Wt 4T R . n
congredih ciocumdtintes sadli 4 @Eoppise prhalter aceanpiosial ibemesirable to use the
di spenser 410, the skin anti.septic .conposition wthin )
coPEaYarsauesge pame Qgthaia%%m&% agmﬂ?%ﬂ?rﬂgut% B R{igHongPe retained
by ffR¥ sfi{d abl e technique (e.g., squeezing the

contai ner 420, allowi ng the skin antiseptic

conposi Themolumedifahasleaved68pppictastdy atlsast asgehet ag the volume of the

force of gravity, .etc.). Any .of e skin, antjseptic .
conBantseBfi Erbos Gt i e ity Bered20G A SIREER B necessarily,
ap e velRE o sieEv&ad WIIESE M1kt P00% & HeBRNEné 6Pthe skin antiseptic
After the skin antiseptic conposition is dispensed

f 1 oomperatiarommiths pantaingii20; Hemey Bepeefereol tiacvabame of the sleeve 460 be
apphhigcator 4 I d ' . g . :
OB 3 et B RBb A DO Y DS O S5 Rt AR cotainer
seq@nThe vélluelof el dleeiva issmbasupadtwiah by eriply apblitder [midifally inserted
antiseptic  conposition returning into the applicator

45ote aa pprgh skeey s haieg vo dispensi)s) tiraftagheds sthe 1gass of water that can

co . S _ ,
o1 L5 EHFAEeq i ol B ok OB vy BESEEE = oLy of 1 g’
PCThe)$ahdfs/ df1i8d&ve2Rould amotippia grastahat4bOsleewiinterfieres with
then.ready for use in dispensing the skin antiseptic . .
coRFENDE Hie dipelSaFPEftanAe. abodas PRDSHEEEHBF SEBwsing tip 46 i

t NeotHRA RQAt VS khA&DEiA D86 opérPthe REPERI AP 44.€X1sheBe HAat extends

al 'ow conpression of the applicator 450 as j ust

de s flabupl thel contaper pauhl makeiy mepayrnesnt e grabp e staeup pdveged

smal l.er areas, it desjrable.to use .the 5 sl eev )

© o St ets? 258 Bhanechene Had i B TE &7 s S Pl BNy srasping
t heneigelvecator to be retained in the sleeve. The

volunme of the sleeve 460 is preferably at | east as

great aSurthampst, ifrfhoslid hetnotedsthptithe plepeeffil ig preferably open on the

co i 1] ' . j [ v, gl -
CoOPBSLHAN, Liykhe, EASAG: AP DY g Y Bpi

at corapsditidDad vt bé basily ebrovedofFurthermsdrenthaopérgin deel@ 460 allows
conmposjition jn the container 420. y be preferred

It )
t hASteping ges ety 1geamids) A ontpleandsigysh 75the form a9y bergasily
vo%,ft Ski [ ' i.ld on within the
coht al negrby a%%(t)]?h%ﬂgﬂ\%kﬁﬁg&%%nﬁ ﬁg&gﬁfggé\./e i's measured
wi t h anTeappplicaip Kb ¢ avaredwih sleeve/46(harethe elaspensetr 1 Gimay be further

upri ght sl eeve having no .dispensing.tjp attached. The

o ek B SugtL A 48 POLe Pt Bl digigs perméable to

r egRfifiat ABK aS QRYIRAE S dE OVl sUiEnrRE SheTE e BxteRBSHftHe Bfspenser
1 g/cnB. 15 The vol une of the sleeve should not be so

gr 649 carbe stetilized| deyse, thetcdinfcaanasmaiveshthe outer package and aseptically
delivers the sleeve-covered applicator 450 to the sterile field. The antiseptic
composition in the container 420 is released into the applicator 450 and distributed by

massaging the sleeve-covered applicator 450 (if necessary). Finally, the sleeve 460 is
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activating the dispenser. For exanple, in sone
enbodi nents the dispensing tip 46 is rotated relative

W0 o00sfog9seont ai ner to open the dispensing seal Pdr/us005/011379

sl eeve that extends too fas up the container would

make it inconvenient to grasp the sleeve covered
appireatiand piechntiseptivas bpplitdae thet préientonsing the applivatonds0, with the
ot her without inadyertently grasping 20 the sl eeve.

FuFPManpptsl acting apisilanels noted that the sl eeve 460 is
prefera e tHRREphidH S e PR lthft4&abl

SO that%%ﬁgggﬁggeg 60 tcangrr)et(}::Qt(lsrﬁﬁiz(;{n;i/g?)gxcest:g‘lbgl%t yor
anslidabpy q‘:r(gagcxbwpb Shet qomtanamdthy sleeed@his |pqufenab}ytwé@hlently stiff to
Fur t her nor e, in. sl

st gquF%ﬁﬁett%‘Jatlghtag %gn n%@hagﬁgl %eve gyglo@n&v\? slgf%es made of low
St ﬁér’lélt'y%)%l}teﬁﬁrlérféa!ﬁb%[b@v@ﬁn(ﬂ@%és' ﬁria}zﬁe re%‘%f@zﬂexh}ian 50 micrometers,
0

aeration after the sterilization Is c ete

applore pregeratiy @rmélnaéw Snintororstesy @ndcu@ostcmeﬁewély greater than 85
di spenser 410 may be further packaged in an outer

pac gﬁgwfﬁ%h as a bag, pouch, box, etc., that is
perneable to sterilants such as ethylene oxide. In

this manner, the entire exterior of the dispenser 410

can be sterilized. In uselEYhBRPTQGERERN renpves the

outer p I .

ol cove: oy e Ry e RFRBIACR iy HouFHL UL e piysoal propertis

Thdisamdsed aptvieovitlciesgrosiot the mvientiothe cont ai ner 420 is

rel eased into the applicator 450 and distributed by

massagi ng the sl eeve-covered applicator 450 (if

neeasIan s ETHYBENE OXIISE PERRMEABAATYSTMG 2005/ 099808

PCT/U82005/011379 28 renoved and the antiseptic is

appl i edThe ptsmmapam peethylgné oxide @T@bmromaupu%@ynw films over a
contaln

Engivar Sah Atehhe d Pee o lagtnat e 338 Mefysklusing the faflowing

ar grdcBiidad abnowar thickhésd dp fiym en@apesbedivetivdeR@wo glass test chambers
container, the sleeve 460 is gﬁgferably sufficientl

st (¥.6 inches 6.0 epbimdigaeter #idhebasghtvhich Vers saelethimthg film with an o-
dur.i I
pg%}gt%f%?}ﬁkér s%eI OR- cg/r Rberor qﬁM ? rcBRt C@T@ (vag gﬂcg(? Hﬁ’étlteXm of the film

ene, the eeve ness

gr endera présatresd 60ipeT @HL MAiPa) and’ﬁ)ﬂ&wp[@ﬁﬂ}’hﬂlﬂcvw glf EBRDe&v¥as allowed
than 75 m croneters, and nost preferabl % greater than

85 to pase fpugheths upstrpampebipmbrrsvbdeihs deyanskresm shamber easswept with
pr ﬁfth)% a%ﬁo%/}ﬂ%@lg) g@ a@ﬁﬁr@[ﬁpaﬁ?orgp& R1|B¥ ?’6roﬂlgours. The 8 mm

propert di scuss ove Wth pect tot
i Nx&0A monchaBGABEDUS ciiithiyie & RIEF2 ZXORBPERMEAB Hell THarEES in 1%o sections,

poRREVOp tang DesiC 200 git)and ot B ol B o

ampditfoRfe, P4 Me was neasured using the follow ng
procedure. A known thickness of filmwas clanped
bet weenIdealy @lea&’gotls;g@pmﬁ anitke font portion. The back is analyzed to show

that most if not all of the ETO is found on the front. If significant ETO (>10%) is found
on the back portion it suggests that the tube was overloaded and that some ETO has
passed through.

The individual sections were removed from the sampling tube and extracted for
more than 2 hr with 2.0 mL acetone to desorb the ETO.

The extract solutions were analyzed by gas chromatography (GC) using the

following equipment and conditions:
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(1.6 inches (4.06 cm in dianeter at the base), which
were sealed to the filmwith an o- ring on either

wa@ cas/099ocyl i nder of 100 percent ETO was pl aceBiCT/US2005/011379

upstream of the film 20 under a pressure of 60 psi
(0.41 MPa) and a slow, 10 ml/hr, flow of ETO was
al | oned Instranmeat A dilentolhgthnologics 6890 E&NOrcI3AIHT obyuiwalent

20 i/ CONRG s ont BRI St D dsmibangm 9°
hours. Thgi8: BBkunt 3PP6MNARAT coal tube contai ned 20228
ORBO Coconut shell charcoal in two sections, front

(400 ng)njegiwnbhek spIROG2MGI0ERY i s commrer ci al | y

avallablefromSup 25 Bel | ef onte, . Pa. | .
210 i o CPEpBEPEN G B0 EinA 2036t g ARG chold ' miny
anal yzegete@tishtqamé t@ﬁzdﬁgﬁt(zmboq)ot all of the ETO is

found on the front. If significant ETO é>10% is found

on the BaéRr theserdonditions thegiodens axideelutng as apeakgis.0 +- 0.1
OVS'{IJ’IIR elg & nEQ?%Iut?o% EEIT& v&ggﬁoe %ﬁSDS,d o‘il?é}t?négﬁ%vn volumes of

The | ndi' vi dua I ons were re

tu bﬁy&ﬁd ogidk pas htadomaemperatuee ddibpressuby. Thit Wa2ifjedtdd 1nto a sealed
acet one to desorb the ETO The extract solutions were

an¥1%) SRS FANOBE ERING §F 255HARC(Boyhigk jtrigpstepiremely soluble. A
f OISé %Wo@gtaﬁ@dtlh Q%HSH%B%QJ'OB&&%HOM%%%& Otﬁ%é:?gl dilution of this
ecrinol ogl es

U82005 011379 29 Instrunment: Agllent
689@nm1®/nth5989t©n€3c or equivalent Colum: Agilent

HP- 1 N 30 0.25mMm 0..5 mCar Hel i um
6, L h SO e ey e BRierhe a5t CoaiopS g thpepmple extracts so
Pr @gsidFhticH i ar(doMdak RRjad). E'h@%oﬁ&en%gf%lﬁrwas 3 u§4q(ﬁe sample

(hold 10 m n) Detection: Flame ionization
Unelicenthaipas wrfdwlmtﬁsi bm@teepcﬁymcmef thx peixk aeemadmesam this curve.

0.1, m.nyte rence qut
o ekt SR PGS B T B ongs (i fme
et fuiliesie) @{éxdﬁc@@&ltﬁh Vo (BDNAF Rinlbréx @ﬁ‘@) PIRSEENE (hr))

This was injected into a sealed 10 vial containing a
knmr%@m?ﬁé selutige Bolyme = 2 Mlwhi ch it was extremely

soi;ﬂ%l l’fﬁ'lhe mad@tlﬁndar d_ sol u_t| ons of knovv_n

concen ratlonsvva y serial dilution of this
st Aedantt 2 hks acet one. The standards were injected

under tlt'll ﬁ%ge conditions as the sanple _extracts so
cal i br at "R 1ORepBedonsrascony ated fom migEd OlrbRt fonl G O/hr/cm’

V\’a’fhéleﬁm TORRNSB RIS t%ﬁ) NET&tde eda eatl¥n'Was converted to mg

esti mate by interpolation o he p area val ues on
t hEEOdurfong. andﬁnuéeﬂiﬁahpé'ﬂmﬁhtckms {minidvomeeR) togieEmEof
exﬁji,g%/ cqncent ration x (mL gas/nL

GASEOUS ETHYLENE OXIDE RESIDUALS TEST

Small (3 in (7.62 cm) by 5 in (12.70 cm)) dual heat sealed pouches were
constructed with a seal line width of 0.48 cm from the first 12 films listed in Table 1a.
The pouches were filled with 25 ml of tap water and exposed to a standard ETO
sterilization cycle in 3M STERIVAC 4XL ETO Sterilizer, 3M, St. Paul, MN. The
sterilization cycle was for 4.5 hours of exposure to ETO at 37°C with a 2.25-hour

aeration time.
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solution)) x (extract solution volume (nmL))/(Filmarea
(in2)) x (Test tinme (hr)) Were: extract solution

woodosn®ses 2 nl Filmarea = 1.227 in2 (7.916 cn2QT/UD05/011379

Test time = 2 hrs The ETO perneati on was converted
fromnL ETO hr/in2 to nL ETQ hr/cn2. Then using ETO
densi t y Thggantents of {i8gRytlhes, weeg @mxmenimad iapalywaisfor ETO residual and

¢ OQ§ eJet s%jn Lo dﬁ‘rqé’r Elﬁé)%%e Cﬁ%fghgrr{;lgqﬁghg EQF’QJeHF B yﬁgﬂﬁG) using
25 A@@E@Jﬁﬂﬁ§ﬁﬁkﬁ9§—7@%@%ﬁ'ﬁ@b%‘oﬁ oftneddiedTaddvided- Pd¥ 7: Ethylene

(7.62 cm_by 5in (12.70 ¢ dual heat seal ed pouches
vvePéldeéEﬂﬁ'él??tmi’é’é ANSHAAM B04 IpﬁenwnmgrR@fdual Behyleme

po u Jrg' ns 5%hd ﬁﬁ-gfldé Hl:@éltl ﬁfe ﬁ%@fc%%xgploéﬁa ‘iaboratories Inc.

ex nmsaehpbns MNI anwemlﬁmraeemmn lid par&tped mlnml(%]my 3M
STERI VAC 4XL ETO Sterilizer, 3M St. Paul
sterlllzatlon cycle was for 4.5 hours of exposure to

ti ti . VWO
2005/ OQQSOSW/@%OW?E&EES ITg(re] cloﬁents of the

p ouches The nethodnfor measunit g ahfaéuyhed efiargy WAOANSRI O Tast Metlod 118-

Eég{a S‘Q‘ng@g%ccgé? iéqhgréb M}Y.g [glegrgglggglgasprgdngccordmg to

Bl HiofhoBHed F¥ hitdodQie RiferlRIb FRtei PRy g%rlc\a/lntp %t[lf?’f%(?e energies. The

Ethyl ene oxide sterilization and ANS
Demodifiadi A TRESPH wedthet hl;& 2] @temllnms oleysiirfaas emargy of a fabric or

Et Byl e dj.cal De st .
CaRar o R e G RLesnt R By ESbrescotagleged
r ethaﬁdI/Wﬁtep(&fnﬁ}ﬁ)sﬁﬁihs NBlylehloyid Mariovd RRARES o fPhEtANeFand water
ENERGY TEST The nethod for neasuring the surface
enbY gy applicaienTesistanss tesktbepgasprgnent of 2 o@me ofswrfacelepergies may be

mogli £ n

roa T A SRR e W PHE GRS LB RBeva p Handbook
r ebECherdistrp aEPlysicsas™ cdppageeit?, GRC Passe, 18nNs1o@ing$he diand
nodi fi ed AATCC test met hod 118 1983 det ermines the
suPTISELING AP GRFSHIN SRy S pting thsrfollewimeg forgmulg upfaes WQSIME -
appbbe@t7a%® Or(ﬁﬁl’»ﬁﬁmc? 3480 Yt L ’7‘91%4@%%{&6%? —%.ercent volume of
sel ected nethanol/water conpositions y enpl oyl ng
vamiethagoli xt ures of nethanol and water 15 in the

applic r resi stance est t he neasurenent of a ra

of surf ateC BRGNS aﬂ%}}’eﬂer ePISRORHYF SUHacE tergionssrgas foflows:

tensi on values were extrapolated fromdata given in

Handbook _of Chemi stry and Physics 56th ed. page F-42,
CRC Pr gssliquid No.ot | i Wglumteepedesnas andSurface Tension
Methanol/Water | (dynes/cm at 20°C)
1 80/20 28
2 70/30 30
3 57/43 33
4 46/54 36
5 39/61 39
6 32/68 42
7 27/73 45
8 24/76 47
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generating a regression curve using the follow ng
formul a: surface tension = - 0.0000777x3 + 0.0163756x2

W0 20584804.37x + 71. 1475488 where x = percent vPLT/IDB200$/011379

20 met hanol. The conpositiehs and their representative
surfacetensions are as follows: liquid No. Volune
percent | Surf &e Tersi on 2089 hanol|/ Wat er Y0dynes/ cm at
20C) 1 8620728 7013030354 4333—446/54/ 36 5
30761 35 6 %568 45 7 BHes 4z 8 24 7 47 VO

2005/ 093808 PCT/ US2005/ 090379 31 9 207§y 50 10| 14/ 86
55 11 9/91 60 __12i0/100 72 The tlest procedure was as
foll ows| A spzcinmen of t(HéOQippI i gator fd@m materj al

ot Ly £
was plaucd steh—that—the e ot—Stur+a€ce usedfor

testing was horizontal. For convenience the tests

wer e COITHY %sﬁﬁro@édu%é”w&@ﬁ% {olI8RR A @i‘hﬁ’hlﬂ'f?ﬂe é}{p icator foam material
apprOX| mat el 50% rel ative hum ity. Using

maw%a laged }lfr@@t theamaigg suréaceaiped fon dastihg gian holmg)nta/ln Fbr

d sh
\@/@\%ﬁ%ﬁé&: %1? { ﬁsc\ﬁ?re %?)ﬁﬁ'lchelﬁllt g%gvégl"(g Ldr'&gms ﬁegpvl\)%{ag%édat &Rprommately
t h éO%ueraaeehmﬁldﬁﬂye (RiY the atetiod JINALTC AL 8L VB3 @R@@t Yl’ﬁ@ beglnnmg

Iac the surface, i.e. not allowed to fall
‘ﬁd’a% {‘])“teﬁfesug%ﬁ teagon fest Liguid shgywn abaver fivadroneof the test liquid

hOW@&eéBﬁﬂgﬁlacé@ ofd the sif3cdof tﬁ?"aﬁ?k:%to eg@ié}@ the drop was placed on

non hoan eous constructli on
pI theesdrace, varrod aHoW@i:t@tfab AtoaIT 11nb®ct3hﬂ firbeet I’fahe fl}ﬂﬂﬁdtor was not

. If th f
t hEo PR L o e b RRRS of ALCRRSY PHb BincpRs FAHrgEOn), the test
S eﬁ@ﬂdﬁwastphﬁe& ﬁxs‘l?ado'ug !Hcgtl&{s dnhtﬁe Serticeth@Meded I | fé’@[ﬁ‘ggnatmg

energy was used. Wen at | east drops renai ne
t hantigppiid eomnesitionr fifthese afttiee ﬁpepdmpmwldqedﬁm eheeap@nlggxor within 60

al f th hest nunhe
RS R LYy AR
| @robelrdntainglonhs dpﬁlﬁﬁﬁ)rtsﬂ@ae%uﬂlfe%ﬁﬁa&%kﬁ& &fergPRas recorded as

liquid nust be |l ess than the surface
the value of the highest numbered liquid which had at least 3 drops absorb. (For a

liquid to wet a surface the surface tension of the liquid must be less than the surface
energy of the solid. More precise determination of the apparent surface energy could
be accomplished by preparing fluids with surface tensions intermediate those numbered

fluids shown in the table above.)

HUMAN SKIN ANTIMICROBIAL ACTIVITY

Two formulations were checked for antimicrobial activity in a method similar to
ASTM Test Method E-1173-93 Standard Test for Evaluation of a Pre-operative Skin
Preparation, except that the compositions were applied to the backs (considered a "dry"
site) of healthy volunteers and the baseline bacterial flora counts as put forth in section
7.1 of the ASTM method were not as high. Preps were always compared to the 2-step
application of BETADINE Surgical Scrub (7.5% povidone-iondine, Purdue Frederick
Company, Norwalk, CT) and BETADINE Surgical Solution (10% povidone-iodine
"paint”, Purdue Frederick Company, Norwalk, CT) per the manufacturer's instructions.

All studies were randomized block designs.
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energy of the solid. Mre precise determ nation of the
apparent surface energy could be acconplished by

w@e@pasisng fluids with surface tensions internedi/as®os/011379

those nunbered fluids shosd in the table above.) 20

HUMAN SKI N ANTI M CROBI AL ACTIVITY Two fornul ations

wer e chePRé $tudy Ray, tosesipiesiformsene picrobial comntsere taken, one
si ng.d.an -1173; 93 Standard T .

For e a1 ey e Sk B0 6 ey oh Rl en Gne pine. The

ex ctegitfotnindatidrisand digpasiro] @ae ratdd@nia@bon 8@ Habk-Lfi )Tk Sacross the
(consi der of heal thy vol unteers and

d "dry" site) €
t heu%’sg@%ég oreasrass therlppnbacky dhe résidusl bactesia were sampled from
sechi : f e i . . .
o7 ol 902 b ek AT BRcath FhPhy A e sppticdusing
of BETADIMESBuges, Spdngsd¥ail3 (n7ths apivatod dipenid SPOLFKENO. 4 on its

Purd F ick . , k, CT d _BETADINE
e R Db Mo S D i a2

Pundsighchi(S.08 i 12k7 &RYRAPY withhdtdte pletdur@ il a bk and forth motion for
manuf acturer's instructions. All studies were

r aridioeronsld (anpsekimately §h ime)D BETDSDDYB Soggical Scrub and BETADINE
P 1 Q11379 32. he. St ud Lt |
f or pHER SR (cte ap gl FirR b ilans 4BrdtME, BReny.

t hBEPABPIND Solgieu Scamevds Hliedwith QWafat&Bskize A4 scrubbed for 5
opposite sides of the spine. The test formul ations

andPREsBRed offs g tbe gurgiral Relutian Rppisddn lay outward spiral
f OYforRELRSS the upper back and four across the | ower

back. The residual bacteria were sanpled fromb5 all

si tes 2.Minnmoms e§8 atiyjects sergiset iaccofdappPvith 3edtdRs 8.2-8.3 of

For ti ons were ied. usin each of two sponges, .
Spdntigsting e ElEfg il ot efoiaad Topbiges Nt arcbial products

it ] S | i ' -
vvassforaasﬂgl?}iﬁglgnﬁ?/ﬂ Zg\iﬁﬁ%@y ’Iglglsagﬁaggfé)g rgd@gg%}og% aszal-smeggg%( §ermined

12 far eagh cempogpizonai If muliiple sa¢sew g ewrs uhelogmeductias Korach site was
forth nmotion f 30 seconds (appr.oxi mately 30 tines).
BETRISTREECS, Rﬁf‘@%lw%‘é F"IE’B”SEH’ |1$Ere%g°t§msé¥“éfafmcal average of the
Sollag ﬂeaﬁctmr\m@gpl ied foll ow ng manufacturer's

directions. Briefly, BETADINE Surgical Scrub was

app! i ed Neite thatan anpsenstitgyeentalizeravasdirstolpeatmiimed fbr each formulation

m ' 2 he. BETADI i cal. Sal_ution

o Al oREhe Bl A8 TN B e TR AL SKhinR Pt cpmost

8 polynet gsterry the USIEEving na@EANZHR g Wh%@ol%ﬁ@ﬁ WaBSsed: 0.4 g
30 ASTM t est i nﬂ@ met hod EI 173. Al subjects

8.2-8.3 of 15 (

r ePP@FTE dipasaiphgsrinte h-d eobram hydsagen shosplmte,d.0 g TRITON
m : e r ep:
ponal | et HERKDIe (0 BHE) OB bRt 2 tcitin (Cas
nukt80p2-43 5, teslabierfeomn Wishet Beentifty, Feidlao Nt af 0t KaB376-250),

T og PN Fidia e sidiun Shiggufis bR geiomigd wate o brng the
r eghifitvioRine/ Rl UBRY.- The sampling solution was prepared by adding all components
together and heating with stirring to approximately 60°C until dissolved. It was then
placed in containers and steam sterilized.
GLOSSARY
Acronym Chemical Description

EVOH | Ethylene-vinyl alcohol

PETG | Polyethylene terephthalate glycol, modified




10

15

20 Note that an appropriate neutralizer was first
determ ned for each fornmulation tested in accordance

WOowRaos/0888d t esti ng net hod E1173-93 section 6. 7pCTF082005/011379

nost pol ynmer systens the 881 ow ng neutralizing
sanpling solution was used: 0.4 g potassium
di hycrogBH ph )Qph'atcmylene 1 g sodi um hydr ogen

phospha \. . stfactant—avai-able
from aﬁgﬁECa B‘I? ﬁspol’yp@g@psn TX, 4.5 g lecithin
(CAS ZSP#DQOO_pg%;gyhay i didlie Trom Fisher Scientific,
Fai rllawn, NJ . 03376-250), 45.0 g TWEEN 80
(1), TPHEY 9 >Bdlyamme®srqb}ﬁbala¢ and dei oni zed wat er

to bringhe gre—teo—t+ter—TFhe—sanpli-ng-
sol ut|i ﬁv oF@Z‘i“@d’lWﬁ@an al | conponents

t oget herET@d NEAANE oideh stirring to appr oxtmatety
60C until disbkolved. It was then placed in containers
and te@ﬁ}kt erEthytemd ch&@ol@d@SSARY Acr onym Cheni cal

DescrHp L Ethwl-epe—vihyl—aleeholPETG

Pol yet hy*“g %@Eﬂﬁ‘?ﬁi&f e gI ycol , nodified WO
2005//099808 I—’ &521’& 33 PP Pol ypropytene
HDPE |[Hi gh densi tv pol yet ene PVDC Pol yvi nyl i dene
chloride PET Polyet hyl ene terephthal ate EVA Ethyl ene
vinyl acetate ETO Ethyl ene [ § E&: Et hyl ene

chl orohydrins EG Et hyl ene Em L Co extruded
AdpeiWMPLE EXAMPLES EXAMPLE 1 Commerci al ly avail abl e

thernoplastic filnms of varying thickness were
eval uat eemnBréially &pdablertheraioplastie files ofvaryieg Grislewsswere evaluated

O O B e o B B e B e s

evatidval @le deriptionof tventlalth@oflthd ninéluédi@ filsEARaRd @fe shown in
the films and results of the ETO perneability test are

shbdteils aqtb%lﬁéhipbleswéﬁwpﬁl@s énq egsultyefsthe BTG pasmeakilbity test are
Ofsﬂo‘é&?nﬁ%H . One bottle was made from 10 HDPE
comMerci a avai |l abl e as FORTI FLEX B53-35H- 011

nat ur al AfsnmpieSmﬂdHiWas cut from each of two bottles. One bottle was made from
HDPE (commercially available as FORTIFLEX B53-35H-011 natural from Solvay
Polyethylene North America, Houston, TX) and the other bottle was PP/EVOH/PP/PP

and was used for bottling ketchup (commercially available from H. J. Heinz,
Pittsburgh, PA). The samples were evaluated using the Gaseous Ethylene Oxide
Permeability Test. The thickness of the sample and results of the ETO permeability test

are shown in Table 1b.

Table 1a: Description of Commercially Available Films

Film Product Name Chemical Description Source, Address

No

1 OXYSHIELD OEB Nylon/EVOH/ nylon Allied Signal

Morristown, NJ

2 OXYSHIELD OEB Nylon/EVOH/ nylon Allied Signal

Morristown, NJ




Pol yet hyl ene North Anerica,

bottl e was PP/ EVOH PP/ PP and was used for
wketoshegsof cormercial ly available fromH J.
The sanpl 8¢ were eval uated using the
Perneability Test.

Pittsburg

Gaseous FEt hyI ene Oxi de

h, PA).

Houst on, TX) and

b

t he ot her
ottling

HePemr1US$2005/011379

The

t hi ¢kres9 OXYSHEEERrQER-RN{INyesEVODhyldne ETAllied Signal
permeabillity test 15 are s$hown in Table Ib.| Table 1
a: Descrilpti on of Commercially Available Fil|f¥omsiqyn, NJ
SEREL ad
S S e R
, NJ 2 OXYSHI ELD OEB Nyl on/ EVOH |nybaristown, NJ
Al | led—SHanal Morristown J D 2005/ 09090808 _ _
pCT| Us20q5r6kABASC 34 3 OxyEMOEmSIRE. R Ny 1gnhBighSignal
nylon Alllied Signal Mrristown, NI 4 OXYSHHGLRiGMHR Ry
Nylon/ EVOH nylon Allied Signal Mrristown, NJ 5 ’
ACLAR &3¢ ACTLARA3G yrer Al | Fadrdgiodymaér  Mor r i [sAlied Sigddl
6 ACLAR 33C Fl uoropol ymer Allied Signal Morjrjstown,
NJ |7 ACUAR 22A Fl uoropol yper Allied Signal Morristown, NJ
Mor 11Si oviny R BAACLAR 22 J‘Fﬁfoﬁ%fo@’ﬁﬁéry”er ) Akilfeﬁg;lgnal
Sigpal Nbrristown, NJ 9 ACLAR 1 TA Fl uoropol yner
Al'l | ed Sijgnal I\/brr| st own, I\U 10 ACLAR 11A | Morristown, NJ
FlI ueroepoty Y ed—Si (Spage! 1vun St ewh—NJ PACUR
6763 PETG %@cﬁﬁ kosh, w Flupsons, 6763 FE‘H@GQ\) o
Gshkosh, Morristown, NJ
9 ACLAR 11A Fluoropolymer Allied Signal
Morristown, NJ
10 | ACLAR11A Fluoropolymer Allied Signal
Morristown, NJ
11 | PACUR 6763 PETG Pacur
Oshkosh, WI
12 | PACUR 6763 PETG Pacur
Oshkosh, WI
13 | 360 HB-2 Oriented PP QPF
Streamwood, IL
14 | 250 HB-2 Oriented PP QPF
Streamwood, IL
15 | 225HBHE Oriented PP QPF
Streamwood, IL
16 | BARRIALON 26 HDPE/PVDC/ HDPE Phoenix Films,
Clearwater, FL
(Distributor)
Asahi Chemical Industry
Co., Tokyo, Japan




13 360 HB-2 Oriented PP QPF Streamwod,
HB-2 Oriented PP QPF Streamwod,
w@xoiosnobsas PP QPF St r eamnwood,

IL 14 250
L 15 225HBHE

IL 16 BARRI ALON PGT/US2005/011379

HDPE/ PVDC/ HDPE Phoeni x Fi 3fis, C earwater, FL
(Di lbutor) Asahi Chemical Industry Co., Tokyo,
Japan IYAD |2BABROABBDBSPPCT/ USPOIBL 011379 35 1[7/Phoenix Films,
BARRI ALON 50 PVDC Phoeni x il s, C earwaterj @E FL
(Distributor) Asahi Cheni¢al Industry Co.,| SERYGHer
Japan 18 |[BARRI ALON 56 PP/ PYDC/ PP Phoeni x Fi l NMDistributor)
Cearwater, FL (Distributor) Asahi Chemical |ndustry
Co. | Tokylo, Japan 19 3M Cl ear PET 3M St| AfwuChervidal Industry
20 Fi | m Rl us HDPE/ PET/ HDPE| Loparex, Inc., vo. ]
W I lowbr dok, IL 21 3M SCOTCHPAK 135 PET/ EVA [3¥f- &pkyo, Japan
Paull, 1§N | RRRRACEON 34~ Nyl oppAVDEmPPS gnal | phoenix Films,
Morifistown, NJ 23 CAPRAN EMBLEM Bi axi al Oriented nyl on
Al ljed Sijgnal 2500 Morristown, NJ 24 PET- S Cearwater, FL
PET/ Si | i don Oxi de Phoeni x Filnms, C earwater, :
(D stribytor) &Stnbmor)
Asahi Chemical Industry
Co., Tokyo, Japan
19 | 3M DMT Clear PET 3M, St. Paul, MN
20 | Film Plus HDPE/PET/HDPE Loparex, Inc.,
Willowbrook, IL
21 | 3M SCOTCHPAK 135 | PET/EVA 3M, St. Paul, MN
22 | CAPRAN DF Nylon Allied Signal
Morristown, NJ
23 | CAPRAN EMBLEM Biaxial Oriented nylon | Allied Signal
2500 Morristown, NJ
24 | PET-SiOx PET/Silicon Oxide Phoenix Films,
Clearwater, FL
(Distributor)
Asahi Chemical Industry
Co., Tokyo, Japan
25 | ACLAR 22C Fluoropolymer Allied Signal,
Morristown, NJ
26 | SCOTCHPAK 29312 | PET/EVA 3M, St. Paul, MN
27 | SCOTCHPAK 6 PET/LDPE 3M, St. Paul, MN
28 | SCOTCHPAK 33 PET/EVA 3M, St. Paul, MN




Asahi Chem cal Industry Co., Tokyo, Japan 25 ACLAR

22C Fluoropolyner Allied Signal, Mrristown, NJ 26
wWOESOFoyRM< 29312 PET/ EVA 3M St. Paul, MN 27 S8OUSHRHK1379

6 PET/LDPE 3M St. Paul, Ms 28 SCOTCHPAK 33 PET/ EVA

3M Paul _ MN WD 2005/099808 PCT/ US2005/ 011379 36
29 BARR AL BRRRIADINZSDPE RHOERCHPPENs, O ¢RhoatieFilms,
FL |(Distfibutor) Asahi Chemical Industry G

Tokylo, Japan Table I b: Film Thi ckness and Re-g?¢§WﬂFrFL
Et hyl ene Oxi de Perneability Test FiIn1Thick1g§§uﬁgﬁgﬂ
Permeation Nunmber mls(mdrons) m ETO hr/in

hr/dm My ETQ hr/ (m ETQ dm 2/ M cron hr/cm?)‘\sihl ChemlcalIndustry
0.6Q(15.24) 0.085 (0.0132) |11.620 0.762 2 1 g okvo. J

(25.140) 0/ 062 (0.0096) 8.476 0.334 3 1.00 (p5%adyPkyo: Japan

0. 013 (0.0020) 1.777 0.070 4 1.00 (25.40) O. 009
(0.Q014) 1.230 0. 048 5 0.78 (19 81) 0028 (0Q._0043)

3.830 0, 1gde Ik Bilmo! figgeppgndRoits e0Ebolzey OxidsRerpicantbty Test

(773 Wﬁ)(g Bﬁzwfg‘?jt% 6 235 Uaui.ooo (@?HB‘}“““OH

0. 018N ¢b&0P 8 MiB(mieiong) 0P 7ml EXDhBA” ( [ sngBTOPhOGR | Mg ETO/r/

(0.0025) 2.[187 0.144 11 1o oo 254 0p) 0.015 (0.0023)",

2.031 0.008| 12 5.00 (127. (0. 0073) 6.425| cm’/micron

223 (30.99) 0.088 (0 0898?79%158»073’ TR

(34./54)10. 022 ¢.60Q624) 3| OWBSD(DBB2) 11.620 0.762
2 1.00 (25.40) 0.062 (0.0096) 8.476 0.334
3 1.00 (25.40) 0.013 (0.0020) 1.777 0.070
4 1.00 (25.40) 0.009 (0.0014) 1.230 0.048
5 0.78 (19.81) 0.028 (0.0043) 3.830 0.193
6 2.00 (50.80) 0.017 (0.0026) 2.324 0.046
7 0.75 (19.05) 0.012 (0.0019) 1.640 0.086
8 3.00 (76.20) 0.111 (0.0172) 15.175 0.199
9 1.00 (25.40) 0.018 (0.0028) 2.461 0.097
10 0.60 (15.24) 0.016 (0.0025) 2.187 0.144
11 10.00 (254.00) | 0.015 (0.0023) 2.051 0.008
12 5.00 (127.00) | 0.047 (0.0073) 6.425 0.051
13 0.80 (20.32) 0.047 (0.0073) 6.425 0.316
14 1.22 (30.99) 0.058 (0.0090) 7.929 0.256
15 1.36 (34.54) 0.022 (0.0034) 3.008 0.087
16 2.60 (66.04) 0.009 (0.0014) 1.230 0.019
17 2.00 (50.80) 0.002 (0.0003) 0.273 0.005
18 2.40 (60.96) 0.018 (0.0028) 2.461 0.040
19 1.50 (38.10) 0.001 (0.0002) 0.137 0.004
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16 2.60 (66.04) 0.009 (0.0014) 1.230 0.019 17 2.00

(50.80) 0.002 (0.0003) 0.273 0.005 18 2.40 (60.96)
wWO201899808 0028) 2.461 0.040 19 1.50 (38.10) OrODLS2005/011379

(0.0002) 0.137 0.004 WO 2006%/ 099808 PCT/ US2005/ 011379
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uctions 7, 11

"HDPE bottle was blown from FORTIFLEX B53-35H-011 natural available from BP

Solvay Polyethylene North America, Houston, TX. Sample was cut from the bottle.

PP/EVOH/PP/PP bottle is commercially available as Heinz Ketchup from H. J. Heinz

Company, Pittsburgh, PA. Sample was cut from the bottle.

In general, the data indicates that increasing the barrier film thickness decreases

permeability to the sterilant gas ethylene oxide. There appeared to be differences,

however, among materials of the same chemical class. For example, films 5-10 show

significant permeability differences even though they belong to the same general

chemical class. This may be related to the thickness of the primary barrier layer

(fluorinated thermoplastic layer) and/or the crystallinity of the primary barrier layer

and/or other layers in the construction. In general, film constructions 7, 11, 17, 19, and

21-24 performed the best with permeability values of less than or equal to 0.011
mg/ETO/hr/cm?/micron. It is also apparent that very thick HDPE (>2000 micron) had

relatively low permeability to ethylene oxide.
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21-24 perfornmed the best with perneability val ues of
| ess than or equal to 0.011 ng/ETQ hr/cn2/ mcron. It

w0 g00alossoappar ent that very thick HDPE (>2000 pET/USINNS/011379

had relatively |ow perneaB8lity to ethyl ene oxide. 15

WD 2005/ 099808 PCT/ US2005/ 011379 38 EXAMPLE 2 The
conBBAMPIE 2t wel ve pouches construct ed from t wel ve

CONTIEr Ci St of var

commer ci fd V%Pée%gsﬁg{tagiv ppUSHIRBLARESE o WPaill (ALY Dfhy
thav@ﬁ&tﬂeﬂﬁ:rrﬁb;blyétﬂ:ﬁﬂn@df@&ryﬁ%swdikﬁbﬁ J@gtmaif@@r foPETO! BCH, and

Te Protocols. 5 The description of the fi
S hai WA m{a@egus&m@m@ QidaR esedisTest dessubed infest Biatpools.
r esul ts ffe #&&ﬂtﬁﬁtof eeﬁlﬂﬁqwt Li a?ib‘feffa a{cﬁgg ?hdgkness of the films

Thi ckness Fi'lm WVolune o

Resandurailuﬁs oFtHertesNare s'ﬁbwnkm&"able\lol ums of ReS| duals mls
WAt A Y e (oom 20

3. 0C (76‘#251)6 kg A Iy G R A R g A Residuals

(12780 N\ T- O ididrsA )\;Mlhlyfqb ND— 6 2.00 )50
15 ND ND 2§ 3.00 (76.]20) 40 1 ND ND 26 3. ?7%%4 ND
ND [(100. 33)| 27 n2ls40 (6(W861)(n410) ND MTOND P8 41 EG
(101.6) 40 ND ND ND., 16 2.60 (66} 042 15 7 ND ND 29
1.00 (25.40) 1BUGORD .mg 3 1.00 |(25(0PY 25 5 (D™D W (ppm)
1. 00 (2x 40)] B0 &6¥9) 1IN means ngp detEctggpl e N p
testl limt of detectian is 1 parjt per mlljon.
Mat gri al2 sellect i5d® wag basdd on fi ndNbg a [fil nNBI t h ND
very | ow or n_?_g-zgz)bﬁgt able levels of ETQ| ECH or HG
The |Gaseous bility Test and the |Gaseous 10
ETO|Reswdualls) Jegfs.agrie Toghd T corgpiare Vergpet ND
over_a range of pernegbilities
6 2.00 (50.80) 50 15 ND ND
25 3.00 (76.20) 40 1 ND ND
26 3.95 40 34 ND ND
(100.33)
27 2.40 (60.96) 40 ND ND ND
28 4.00 (101.6) 40 ND ND ND
16 2.60 (66.04) 15 7 ND ND
29 1.00 (25.40) 15 4 ND ND
3 1.00 (25.40) 25 5 ND ND
4 1.00 (25.40) 25 9 ND ND

'ND means not detected. The test limit of detection is 1 part per million.

Material selection was based on finding a film with very low or non-detectable
levels of ETO, ECH, or EG. The Gaseous ETO Permeability Test and the Gaseous
ETO Residuals Test were found to correlate very well over a range of permeabilities
from 0 to 0.93 ml of ETO/hr/cm?. Therefore, the simpler Gaseous ETO Residuals Test

was used to qualify materials.
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fromO to 0.93 m of ETQ hr/cnR2. Therefore, the
si npl er Gaseous ETO Residuals Test was used to

wa@zmboogostat eri al s. WO 2005/ 099808 PCT/ US2005/®d185905/011379

39 EXAMPLE 3 El even coextragled tril am nated tubes

(made by Teel Plastics Conpany, Baraboo, W), which
WeEXAMRLE® on one end, were filled with a given

vol ume of water. _The tube n out si de di aneter of

19 mm aRiEvaRFeextpdgd erﬂ?mwareéﬁﬁ‘? [(mgdg V.T&e@qatlggﬁoelpan%

pl WER GbtiSthd 5 §34=d vBltne of wat
Wi ?ﬁra%@vé‘?dy DP%%%@%dhe& ve%%oﬁmé?ir‘gl al %‘}% © ot water.
av dht atbles hid anvBhie didhetdriolf 18 dnm Labésvemt@8 smelmléngzledk solid

M. STERI VAC ETO Sterjli zatlo | e
o ol 5 g 1y e P Loy e iyt SaseRb ek wipeoTen weld
Wab?noaaa%ihéﬁw%gﬂmﬁérgmw B@altaai@%lﬁem)a NPhe/AREH @Bes were sterilized
descri bed for anpl e 2. The tube chem cal

desc3M|cﬁTHhLVA(h HEENE®S) E§Dz$iela1lmltlp3 lectesfoo# 21©urs at 37° C and

ana vol une of ET ter|I| te e

e teddor h2 faiise The WA R PTOTES T tor R s

t UQ%Cﬁﬁéﬂjf(ﬁ%x\ﬁﬁE@Q VB CtuBO ERdnme sl Jeﬁ&mtlohbﬂhﬁ&ﬂef a§ize and results of
I nt er nati onal al mar, Sweden and two plastic anpoul es

( 4analgshesf § glwelzvolcme of ETNQehgrilizethyatar adg reperiednedable 3.

di anet e 0.74 |nch

t hi cknei%%idlt 1o VR gne & eaﬁ P%ﬁ'lt fé?f Sar%plwe‘}y/\@mil T %bt?lrn S%from
HDRGrdehiTeclneaftionsl, Kalptid] SecdsBhad bivd badncl&nmdlés (4 inches (10.2
water, sterilized, and the water was

e AR lengthiaad With amanendiameteref 074 t‘lﬁb%s(l 8'f5rfén)r"é‘§}b}”@§ thicknesses
|
oL SeFARRITR 34, 160 024 PRl RE, SRPAAIRH sl yere i

WA wéth wai[elb stefhigad, aad th'élwanémmsmh@lzed Resmaituradr Simildo to the trilaminate
Description (mcrons) of ETO ECH EG Water (ppm (pprr)
(p S (m) 1 HDPE /CXA / PET 533.4/50.8/76.2 45 1

ND 2 HIPRELSAR B bisoABewRip@aiie 327. 0 45 1 ND ND 3
HDPE/ CXA/ PET 304.°8/50.8/177.8 45 1 ND ND 4

HDPE/ T PETo2bituded b8 MR2&iBioaSnd RdBuINDf Analysis of ETO Sterilized
HDPE/ CXA/ PET 533.4/50.8/76.2 45 63 1 2 6 HDPE/ CXA/ PET
482, 6/50.8/127.0 45 ND ND ND #BIPE/ CXA/ PET

3048{,B0] BhdrhicaB 4> ND ND NDrhickness Vol. Residuals
No. | Description (microns) of |ETO |ECH |EG
Water | (ppm) | (ppm) | (ppm)
(ml)

1 | HDPE’/CXAY/PET' | 533.4/50.8/76.2 | 45 1 ND’ | ND
HDPE/CXA/PET' 482.6/50.8/127.0 45 1 ND ND
HDPE/CXA/PET' 304.8/50.8/177.8 45 1 ND ND
HDPE/CXA/PET' 254.0/50.8/228.6 45 1 ND ND
HDPE/CXA/PET* 533.4/50.8/76.2 45 63 1 2

HDPE/CXA/PET* 482.6/50.8/127.0 45 ND ND ND

HDPE/CXA/PET* 304.8/50.8/177.8 45 ND ND ND

HDPE/CXA/PET® | 254.0/50.8/2286 | 45 | ND | ND | ND
HDPE/Admer’/PET” | 203.2/50.8/152.4 | 40 | ND | ND | ND

o) 00 3] O\ | B W N
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8 HDPE/ CXA/ PET 254.0/50.8/228.6 45 ND ND ND 9
HDPE/ Adnmer 5 /PET 203. 2/50.8/152.4 40 ND ND ND WO

wQOBSHeB8e808 PCT/ US2005/ 011379 40 10 HDPE/ AdnecT/PED05/011379

254.0/50.8/152.4 40 ND ND Mb 11 HDPE/ Admer/ PET
304.8/50.8/152.4 40 ND ND ND 12 HDPE 432.0 40 301 ND

ND | 130 HDREPE/AdmcO PRI 31 25M0D/$4%/1324HDPEOApaNbe | ND | ND
2540.0 40 045 ND ND__ 15| HDPE Ampoul e B175 0 40 NO ND

ND | PET| HDRESAdmer PRI v | 20419/ 3b8/d52 fofn BAstjmeND | ND | ND

Chemreat 16 Kngsport; T TN ZRER TS cpmyerOgrad iy
aval | agl (,Hgbsp d ear P)Iyestﬁgfzbf rom SMJESt . d%géul ND ND

1%

MN. [ 3#DPEDREE'comerci al |y avapbabl e as Rol yethwyl enenD ND
HHMI 5202 from Phillips Marlex  Housto TIX. | 5 ACXA

(Col EX¢ r | HEWPEAAmwsnlge) i 5 cond®4d al | y| adfi [alf4s ds ND | ND

ol

BYNEL 2169y dride=oti feg =t hyleng rytatefiror
E. IF (ljﬁ DW%éW@%ﬁrs and Co?rlpﬁg/, W mﬂRgt o(rJ:I,k]B EECNT) ND

5AHPET 19 conGREFORILS adhilabl A érh IFabineanash ARMEC A TRz gArt, TN.
Adgesn ve fromMtsui Chenicals Anerica, |Inc

PurRR iseconnvercially gxmlabteasd Mt Clgat Ralyester fipme 3Me St. Paul, MN.
B T e e R g e,

exdopktes, TiEnonstrate that constructi ons nade from PET
angd HDPE rovi de an excellent barrier to EIQO. These

consfAubrbrEdsd S\ dhegyeh s sRMEEHY BirlaRle ah Sy aYiEne [ Ghaphydride-
ar ﬁlord?f{i@tét}\(ﬁéﬁ_lfg dc1Bte I gal é\lﬁ Pyl déN'e&Wqu%E (?d?npany, Wilmington,

manufacture. The 15 relatively thin polyethyl ene
boDH.es (17m | (432 microns)) had high I evels

(exceedi.n 300 . f et hyl oxi.de. . The HDP o
oot g aprirge A P Bt A BUERGK T sy Bfinesieroms i
M oheRsoalsONEMES, Indd MEthst NPe excel I ent barriers to

thg chem cal sterilant ethylene oxide. Note that this

i s NDbrs¢ans ant deigated. t Hhe testdimtit & lopareeampllonl, whi ch

sh t hat l.ativel ¥ thi E was ap_gffegtive

by EPRE (o shfry i i it s Tty RaBir S 065

Bar ri er héeuRamplcdBhWhSrdieihasconetectdnt aiade drohi PBT il HDPE
Container a division of CCL Ind., Don MIIls, Ontari o,

CaRenyade aprpxceligné batiigr s TOn tldpseagongly ygtione aregisogragslucent or
2y R AR BB P R P
relatively thin polyethylene bottles (17mil (432 microns)) had high levels (exceeding
300 ppm) of ethylene oxide. The HDPE ampoules having wall thicknesses of greater
than 2500 microns, however, proved to be excellent barriers to the chemical sterilant
ethylene oxide. Note that this is consistent with the results of Example 1, which

showed that relatively thick HDPE was an effective barrier to ethylene oxide.

EXAMPLE 4: Ceramic Barriers

Several CERAMIS tubes were obtained from CCL Container a division of CCL
Ind., Don Mills, Ontario, Canada. The tubes had an internal diameter of 0.88 in (2.2
cm) and a length (measured from the base of the neck to the end of the tube) 0f 4.52 in

(11.48 cm) and were made from a laminate constructed from the layers described in

Table 4a.
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constructed fromthe | ayers described in Table 4a. WO

wQo50080808 PCT/ US2005/ 011379 41 Tabl e 4a: PCT/US2005/011379

Descri ption Layers and Thi eékness of Lam nated Tube
Construction layer Description Thickness Number
(mijcr &ﬁbk 4p: @ﬁselxptmm]ei}'emﬂn}iéﬁﬂngldnemﬁhdmnétbdl ebe Construction

| nt S | 156 """'Uei’ | &t ||ou. € -r Q DET Q' O/\

| L IU
(Cer ani Lté?'ﬁ}ﬁ 12| DFSERtGHer | aminate 4 5 Co extr (idedthickness
poliyetKyeae fil rrs (tube exterior) 11 On one end of( icrons)
the_tube was alneck. Two neck designs were eval Gat gl
1) |a nasal tip Gmwimdwledﬂethyidniﬁlna(thwgﬂa&nompenl ng 150

M o L1 0 ol
W tr1—a—+#316nee

nt arnal

h
Vﬂ [N all IIIL\,Illul

opéeni ng di amet ¢ F‘h%)cfuef)f‘aﬂ%atian (0.795 cm) and an 4
external 3t hr ead pETaAIBL §Ce@mi@M§69 TN 5 (1. 19 Cm). A5
foill laminate barrier filmwas'thermally welded|to the
end of t#e nec <L@¢quesblmanate|bes whi | e a mat chi ng 4

t hi rs—phaced—over—the sere—ot-her

tubes. Then t Qoteﬁﬁgéeq/%ﬁ%etwl?‘?ee@%(fwea?ﬁm) mat el yll

26 ml of water through the end opposite the nec and
thermal |y seal ed using a bar heat sealer. The CERAM S

t u Kasonapndefahe tube aas pacent T nok dryigns :wsrai evadtatan 19fa nasal tip

10 The tube dlna3M
T Mg e B) a i Ssr P St EFT§ n S T df i i fernal
4 bgémagl diatheBt GrOYIBEn (O1he5 &hpaRPin Sfterhah&he tadnef& of 0.469 in
a volunme of 115 liters. Ethylene oxide (127

waél -d&em)er Adforylamimatesarrier fdanvas thermyallyl wldgl r@rthe%@i of the neck of
ggg&ﬁgftuﬂes Wy rhatr:lﬂlg tﬁrg&q% %‘%(N%f bl%ngcy c])vetrI }Fe én o? SpHg I5?ther tubes.

our after

time) arftep &r.dqa‘desl werd fijled Mthwpbrdmﬁq@t%tyelﬁ m1|-5f wher thehieh the end
were tested f | evel s of ethyl ene oxide

et RPPHE thepdc rasﬁ;&leﬁqnﬁgy peatsd) Usifep *é%rrliwfeﬁ%lem f%CERAMIS tubes
( EQere §§‘H9ﬁs?§reﬂ@£1ﬁ)\$lﬁ LRA1PS68h gf {\T}g I/ AAM /1 SO

10993- 7 Bi of ogl cal ['uation o evi ces- Part
7. EthylThs eubesmed@stmulezreldlln 28M STHERHMAA‘NSUL BaMllenS13xde sterilizer

Det er m ni.n |du yl ene_ Chl or ohydrins and
et HPEAEMBE S0P AR RRGIC SOl drecBambsr Gt Selizer had a volume of

oS 1L 10802 ALy WA P uins n o

tubes were alfso o

andose dfdilD4megdl Thetubeewpear @trioved pulessthies ondlunir laéter cycle

RV e BB e Bt o

'El-g)l . EACfEhéﬂﬂ)eE@ereTtléﬁedl stUbiets S ethylend B3de @100)S BAYRNE D
chlorohydrins (ECH) and ethylene glycol (EG). Samples were tested according to
ANSVAAMVISO 10993-7 Biological Evaluation of Medical Devices- Part 7: Ethylene
oxide sterilization and ANSI/AAMI ST30: Determining Residual Ethylene
Chlorohydrins and Ethylene Glycol in Medical Devices by Biotest Laboratories, Inc.
Minneapolis, MN. Foil laminate tubes were also obtained from CCL having a #16 tip
and a foil seal for comparative purposes. Control tubes, which were filled with water,
but not sterilized were also tested to confirm the absence of ETO, ECH and EG.

The results of the test are shown in Table 4b.



WO 2005/ 099808 PCT/ US2005/ 011379 42 Tabl e 4b:
Resi dual s in Tubes Tube Description Ethyl ene oxide

wbdogloesses Et hyl ene gl ycol

(ppm Nasal Tip-No seal

(ppm chl or ohydri nsP¢Pp83I005/011379
104DND ND with cap 9 ND ND 9

ND ND 10 ND ND 10 ND ND 7 ND ND 7 ND ND 6 ND ND

12
no
6.
<1
3.
Fo

ND ND 13 ND ND Meqable.48: Mesidals#lGubedck W seal -

16 <1 <1 cap 7 <1 <1 6 <1 <1 6 <1 <1 7 <1 <1 Mean
h Tube Description CERAMVEeneoxide 416 wiEthylensi | sdafthglene glycol
3<i1 ﬂdvf)agogs; éggéogppéén us2( os#&ﬁ%‘“]@r‘%}is awea@pm)
| Tubes 3 <1 <1 3 <1 <1 (ppm)
Nasal Tip-No seal 10 ND' ND
with cap 9 ND ND
9 ND ND
10 ND ND
10 ND ND
7 ND ND
7 ND ND
6 ND ND
12 ND ND
13 ND ND
Mean 93 ND ND
#16 neck w/ seal- no 6 <1 <1
cap 7 <1 <1
6 <1 <1
6 <1 <1
7 <1 <1
Mean 6.4 <1 <1
CCL CERAMIS 4 <l <1
#16 with foil seal 3 <1 <1
and cap 3 <1 <1
4 <1 <1
4 <1 <1
4 <1 <1
Mean 3.6 <1 <1
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results indicate that the @GERAM S | am nate was an

th
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0X
tu
co
di

us
de
de
Ap
De
De
I

In
20
PO
po
80

excel lent barrier to ethylene oxide. A conbination of
eCo) FoibBa@esand |t he capz over the end efl the tybe <]
peared to provide the |least intlrusion of ethyllene
de into the tuhde and alevel 5 conpardble to|a foifl
pe. EXAMPLE 5. [Seven byungesT*vﬁﬁbh WETe e tirer <1
mercially availlabl e or” avail abhl e as part of |a
spenser, were eval uatedyfor apparent sgrface gnergy<i
ng the Apparent_Surface 10 Energy Test Metho
scribed in the Test Protocols. [Table 54 contailns a <1
) | T OIT Ul U1 SPUINYCy. aprg oS CUIT dl 115 U T]E
og/{’egﬁt Sur f ace |Ener gy %f t he $ponges. Tabl e [a: <1
scription of the Sponges Sponge Trade Nane/
scription Source Address No  CGeneric Name 1
peuled Sponge Fedl ted veilsion off Foam #2 |11 bryck <l
C., conpressed n.5.1.<;1HHUdpLIib, \INEL S <
D5/ 099808 PCT/ U$2005/ 01}/379 44 2 IIIbrluck Spgnge
DZ reticul ated, [open pene, IlTbruck Trg. flexible, <«
yester type pollyurethane sponge; pore size =
- Mappi ; density = 1.9<9b/ft3; | conpre&dsive fdrce =<l

0.
co

O ) La ¥ mllaV4 H | Fa
R Blepior detec bR THE T TATCWE

ASpsiat - 65%
1" part permillion:

The results indicate that the CERAMIS laminate was an excellent barrier to

ethylene oxide. A combination of the foil seal and the cap over the end of the tube

appeared to provide the least intrusion of ethylene oxide into the tube and a level

comparable to a foil tube.

EXAMPLE 5.

Seven sponges, which were either commercially available or available as part of

a dispenser, were evaluated for apparent surface energy using the Apparent Surface

Energy Test Method described in the Test Protocols.

Table Sa contains a description of the sponges. Table 5b contains the Apparent

Surface Energy of the Sponges.

Table Sa: Description of the Sponges

Sponge
No.

Trade Name/

Generic Name

Description

Source, Address

Illbruck Sponge

compressed 2

Felted version of Foam #2

5:1.

Illbruck Inc.,
Minneapolis,
MN




3 WIlsorb Flexible open cell

pol yester,

Il bruck Inc.
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@ 8%% conpression; Pore
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4463 McGaw Park,
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Illbruck Inc.

Scrub Reti culﬁﬂﬁge@msp@géé pRRd i £t hane
Scrub Brush
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di g ngt
used to d
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wer e foun
than or e
hydr ophi
appar ent
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d to have appar

nireret

surface ener gy

& 33 The
S|nPect t he gk
polsutetshed (9

o 33 dyr
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cm) and nuch

or ’t he
pohgecthine fbam?2Dedsity551.9,

JEPE S P Eomthssivec
NeReNY.53psi

9sbound to h
greater th

ST, 7 Bt =

n“that of wa
goapression loa .83 Ppsd@h@ocm

compression; Pore size = 85 ppi

gﬁoggck Inc.
and 7)

| ess

The 5
Ave an

er

vhen

QFC-90SW
Sponge Stick

Reticulated open cell polyurethane

QFC Industries,
Arlington, TX

Allegiance-Cat.
No. 4463

Foam

Allegiance,

McGaw Park, IL

Previal FX- Cat.
No. 4vail-FX

Allegiance

Pharmaseal Scrub
Care Surgical
Scrub Brush
sponge, Cat. No.
4454A

Reticulated open cell polyurethane

sponge

Baxter
Heatlhcare
Corp.,
Pharmseal Div.,

Valencia, CA

Table 5b: Apparent Surface Tension of Sponges

Sponge Number Apparent Surface Tension
(dynes/cm at 23°C)
1 33
2 30
3 Greater than 72 (wetted by deionized water)
4 30




tested at 23C. EXAMPLE 6 10 The hydrophilic sponge
(Sponge No. 3 in Exanple 5) and the hydrophobic

WG pmsgessfSponge No. 4) were used to apply antiBepUSm05/011379
fornulations A and B in TabBfe 6a to the skin of human
volunteers using the Human Skin Antinicrobial Activity
degcribed in th® Test Protodols. Table 6a: A@Qiseptic

Formutations—Conponent—CASNo—Forrulat-on-A—{weigh
perficent) B (wei ght percent) Acr 8t a%8$§ﬁ@¥f5d@6mtweo
5.00 Povidone-yodine 7.50 7.50 USPZ LacticyaCid
79133-4 5. 00 500 Mlic acild 617-48-1 2.00 2.00 Brij
700 9005-00-9 1.40 0.75 MACKAM 50-SB 6 68139-30-0

0.00 1. CRODAP. S 361-29-2 00 .0,00 AMMONYX
Cont 1 derhIeFPRBI5 o1 Bt 4p PR et 'p7ssteptihg skipg & patien o he
ZOQﬁh@Q&f&Q&ld?ﬁE/tM?bﬁéelﬁg 9, 245 P, §n(§7)4wgi'e~rfmﬁ1d to have apparent

1Am ne oxi de poly stearyl net h acry at e
( 1@% pecngraies,of legs thancoryequelgo 32 gymgsder méen tosiedent 88°C. The

(5OTRTROLAE PETE (LR NSO Bung o have o pmmprany i egerey

f r @neaBdvithast thatRefb aterNIN2 d¥Ravirthom@-rh@hi dreaté#SRat 33 dynes/cm when
connerC|§Iﬁ§ avai | abl e from BASF Cor poration, M.

q itested atg3 3Lactic acid, High Pure 88, USP is
comercially avail abl e fron1Purac Aneri ca,

Li ncol nshire, IL. 4Malic acid, DL, is comrercially
av&dNAaMPEEfd om Uni ver sal Preserv-a-Chem Edison, NJ.

?’ ? or5n :BCR;ILT'L gw%ﬁphgggﬁgllggﬁ]&lgponge grrge i%%x%Hp € ?)Va%ldltgg L}?drophobic

sponge (Sponge No. 4) were used to apply antiseptic formulations A and B in Table 6a

to the skin of human volunteers using the Human Skin Antimicrobial Activity

described in the Test Protocols.

Table 6a: Antiseptic Formulations
Component CAS No. Formulation
A (weight percent) B (weight
percent)

Acrylate polymer' 5.00 5.00
Povidone-iodine 7.50 7.50
USP?

Lactic acid’ 79-33-4 5.00 5.00
Malic acid” 617-48-1 2.00 2.00
Brij 700° 9005-00-9 1.40 0.75
MACKAM 50-SB® | 68139-30-0 0.00 1.25
CRODAPHOS SG’ | 73361-29-2 1.00 0.00
AMMONYX Confidential 0.75 0.00
LMDO?

Water 77.35 78.50




10

15

20

25

6 MACKAM 50- SB cocam dopr opyl hydroxysultaine is
comercially available from Mlintyre Goup Ltd.,

wabpwsngisdy Park, |L. 7CRODAPHOS SG PPG 5- Cet et Pe1/052005/011379

phosphate is comercially available fromCroda, Inc.,
Parsippany, NI 15 8AMMVONYX | MDO

| alur anmi dopr opylnﬂmst hyl am' ne oxi de [ s c3cﬁ¥#er ci aI ly 3.54

oI ISP TTRE Chr BT BB ol PP Eo(eBiD) FEbecy e 0% amine
| ogmde@@uﬁﬁet@ylamnfe@mﬁhmfa&@u‘t@(sO%%etﬁ%ﬁé?&cp}nﬁe(zo%))

formul ations by subtracting the post- prepping 1og
c oGPmBIeFGig Q"ﬁéa@@éﬂoag@’fost dj’apll MMt e baseline |og

and PR 3Re PR i€ R hRRIAL i ARNYE ePrB S o iR M. Otve

wadija random zed bl ock design each subject received
eagh treatnment. The primary conparisons of interest

merIeaCflﬁ aciyHighdire B8, PR fonNpercally ayailable fiiem Purac America,

hygﬁggﬂg IS .Sponge No. 4 on a stick. Table 6b shows
resu{ﬁt(:';ng | og reductions. 25 WO 2005/099808

CAMWMWID)H,]@ cémméitidlhbdvailfide fiveaUgivarsd]l BesgrdarChem, Edison,
ations of Log Reductions for Antiseptic

Fo ful at | ons, A and B on Sponge No. 3 and Sponge No. 4

Pr éBRﬁPMea@HHJ 19G§ §oM&ﬂefb1§ﬁ>§:ﬁ/a§h{m¢ %ﬁnsld?faﬁmr}nhgﬁ)n%h

SugMcts No. line counts equal to counts |ess

AGIGAM 8UrSH eepmidopsopythydorxysyltaige isedomaranlly ¢vailgble from

Std, 2 an Std N Mean Std A 4 4
g&iﬁtg‘o%‘f‘lb%’\@aﬁgveﬁl? }_’Lal‘\lﬁ'\ﬁA 34251.14220.28
2 TRODAPBIAS 8GPHE-3-@etéh1.0DHIsShale ik cgmqnesmalﬁfy %ﬁlagle%rom Croda,
1.2 4 2.1 0.2 8 2.2 0.8 Control Gauze 4 2.5 1.

@CBPEYSJPPI}H?ZL’NJ N means number of subjects ZStd rreans

1 risingly indicat .
¢ natMONIRLPIDG ucod BRb BRSNS it cfimGafy avaitae
hyﬂompﬂteﬂachSpbﬁ@é INo. 3 resulted in significantl y

hi gher reduction conpared to hydraphobic S%
No. 4 ( p\%@g@lqutc}gng@’[f@g? Log;o Colony ormmg Unit (CF )/cm The log

reduction was calculated for each of the prep formulations by subtracting the post-
prepping log counts from the average of duplicate baseline log counts. Means and
standard deviations of log counts and log reductions were calculated. Since the study
was a randomized block design each subject received each treatment. The primary
comparisons of interest were the hydrophilic Sponge No. 3 versus the hydrophobic
Sponge No. 4 on a stick.

Table 6b shows the resulting log reductions.



10

15

20

EXAMPLE 7: A high density pol yethylene tube wth an
i nner dianeter of 18mm and | ength of 10 150mm havi ng

wa2ealobosbhi ckness of 0. 56nmm obt ai ned from Teel PCT/US2005/011379

Pl astics, Baraboo, W was4%eal ed on one end with a
HDPE pl ug (>10mm using an epoxy adhesive (3M
Scot chwel d DP100 two part epoxy, avai | abI e from 3M

Coppan

ChE e pLRIE b T srant Mlang e kSt T o Bic s Mtiseptic
anf absol ut eopanlatiétis, Aoarkl B h SPEnLINES an%cingewov\as
filled with 32 ni deionized waier and 15 the ofher end.

sepl Begpi | BprngsamSubigeis avith Bass p%)b}eomBasallanWm Adl Subjects
cure for |24 pour|s ube re bpar ed
inthis nan%ﬁ. Alnpl)%@) %&J{ua o &%n*%s egs\rl\ﬁ'lag?%r o reduction)
| apel wds subsequert.b yr appd i ed t o(léhRdGEtRmN e(terl or
to/two tubes. The barrier | abel|was Pol yester| Label

Mat eri al #7740 (avéiquﬁﬂ'éc iPAbm BM Conpany, Map| ewood,

/. DYET

congtruct ed T g r : _ -
| ayer, a|20 micrjon #E%Q |q§Et ckNgo e T RUEEAN ] Miean | Sid

| ayerA arjd 84 um déngi foiged kr&ft paper1.9i hen.s [The 13 |14
| i hrer—wad—rempved-and \WO 2005/000808 PCT/ 1US2006/ 0111379

=IO

48| the PSA |ayer| applli 8 di rlekt] y4tq t2e tub2. | TBe | 2.3 | 0.7
| apeiwcovereg thHe gntgi e fengthof—th thesand
B 4] )2 G .

over |l apped at the seamogsy a?l epst (im?rllgTh(Letf?our8tubels2 13
(thwo Bith basrier 4abeks3 and.2wo withaut bayriprs 22 |08
| apels)were —stlerilized in-a 3 ri-\a
St F PRt ar GABFGt|or 4 5>(L2(53M Hell théar e,l-Et Fadil | BNy 2.1 | 1.1
usihg 4=100 CTartridge (100g—ethytene
oxi de aﬁsﬁ%%$@sc ele (with no preheat tinme). The

t utkid nwanestaetand éeligfoner t hree hours and aerated for
19 hourih%19 m nutes. . Aeration was used to ensure

et hyI endNRiEsHlts sERIsRgly duligaiethat fos bethanbasnticfamnulatignssA and B,
I
LRSI BN A B RER SR SRR hompard
r ebydrophobpr Spphngt No. Flgpobalilityes).0Br e shi pped frozen to
Braun 10 Intertec (M nneapolis, M\) for anal ysis using
a gas chromat ography nethod validated by Braun
| nEraNeBLE bevel s of both et hyl ene oxi de and et hyl ene
gl ycol were neasured. Sanples were anal yzed one week
af ter sfdvigh density pelybthylene tubesvigh @dlmprod:lemeunof 18mm and length of

t egg(ﬁ%r haﬁg 2 I%ftlhtcim%rf%f 25% gao 0 Tiﬁcélef’listl%%baraeboo WI

| a@e& scaddhdn2 ehld withkeHDPE leYQ(>l©ni\M)t Wwidgadiedpoty AdHBived3M

With Label 5.3 36
Scotchweld DP100 two part epoxy, available from 3M Company, St, Paul, MN). The

plug was also filled with the epoxy to a thickness greater than 25mm to ensure an
absolute barrier to ethylene oxide. The tube was filled with 32 ml deionized water and
the other end sealed in the same manner. The epoxy was allowed to cure for 24 hours.
A total of 4 tubes were prepared in this manner. A polyester laminate barrier film label
was subsequently applied to the clean exterior to two tubes. The barrier label was
Polyester Label Material #7740 (available from 3M Company, Maplewood, MN)
constructed of a 38 micron clear polyester (PET) layer, a 20 micron #320 high tack

acrylic PSA layer, and 81 um densified kraft paper liner. The liner was removed and
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15 "Units are ug/m . The test has a residue detection
limt of 2.8ug/mM ETO 2 Units are ug/m . The test has

w@200spvsoe detection limt of 2.CQug/mM EG The Pet/as2005/011379

i ndi cates the tubes withou#8a | abel (the control) had
a mean ETO |l evel of 51.5ug/m and a nmean EG | evel of
27 thelRS Alayed: kpplied dirptty touhetibé Wilhé ldbabadverddabe entir2 Cength of the

ETO | eyel mM and a nean EG | evel of
39“3’e iPiveriapgy gét &Eéiﬂfgéyﬁh]&?ﬁmt hat attachment of
this bafp ?6urfth$e'§‘({vﬂpﬁrith heRies Eelshad e Slithof ba%%’lhﬁ‘éi@ were

oxi de and et hyl ene oxide by products by 87% and 85
by stesiigit in a B eai-Vae Syenh’ihtéApm@e édﬂn@l\é b@e]ﬂﬁqaoe, St. Paul MN) using

CrRPLTELS, Lo L e e S 50085l i o rea

t h?m%?s?ﬂ el w@fMeﬁbegﬁa{lﬁerQﬁree E@lﬂ]s agé aflfed for 19 hours, 19 minutes.

speci fica described in this docunment. Various

nmodi f| cdtelrznm veasdised toegmatie@tisylafe axid eswasweaitdi famn\lslild ¢hamber The

be ar en 18( thse?kllledlntheartvvlt1 fhl
fuwr? MRl RIASSHAN Bfreptir and foash osRsigAg lpss "of cthylene

S hesaide or @ﬁly}éﬁél Sk ilt @ORtibA produbls S ThBdalbdsOerk §h1§?&d fr@zémo Braun

unduly linited to illustrative enbodi ments forth

heftemec Blinn¢apolis, NIY) éranplysis agingy gap ehiomstegaenhyrmetbed validated

5B P T R0 AR BT B 08 e

CL 8hibles V\Zlere #nadyded ohd tricsle pltérGitedrROGH bintarere stopRINGEsen until tested.

coa‘rgrl sing: a container defining an interior vol une,
éF%u¥th§eéBﬁW%Pﬁ]@W‘€&?B¥q%es one or 5 nore

pol yrrerl c walls free of netal 'Thl?lef7°' I Iayers an outer

la Sam}j"'ll t o bl'ﬁbebcr}p‘ﬁon' casT d pE'TU ﬁemd’u'el t L': pxt . EG ﬁemdue

|S(L; cat ;d Vit hlln (‘ﬂgbclnf n\:lmn:rl 3:'\'; :l\:’nr'gC %f,l bt L’h\él‘lg’.’ug qtl La; une”|g70
an d?qpe nsi ng abel for di spensi nélt he skin 270
anti sdptilc coislebadn: 10 wherein’fhe container is43
i nper deahl e t aVith habed and|vapor ph&8es of the skin 36
ant i septuUsitCaspeshlt IThR;teshAgk Aeidat BefebiforCiomit R NBug/nsl ETO
subst an® itk Yire @er MERDHeE Hal a r&fidE RALLIBX 1iE8t 02 0¥y/m] EG

di spenser according to claim1, wherein the outer
| ayer covers |ess than 100% 15 of one or more of the
wal | s. 3The Aatdiisfientiesthe atdes maihagt etlabdl(&iemoiltrowﬂued einrean ETO level

e alpvem SR mit FsEriar i ualPli s o 8Bledhgvi Tabed had a
whefeah ETARyEHKIS. 0d/in$ &Rd b el m&v&um9 ORI ThEsHsults

agent sel ected fromthe group consisting of iodine,
i otfidigatebapatiaghment of this barrier film label reduced the levels of ethylene oxide

and ethylene oxide by products by 87% and 85% by weight, respectively.

The preceding specific embodiments are illustrative of the practice of the
invention. This invention may be suitably practiced in the absence of any element or item
not specifically described in this document.

Various modifications and alterations of this invention will become apparent to
those skilled in the art without departing from the scope of this invention, and it should
be understood that this invention is not to be unduly limited to illustrative embodiments
set forth herein, but is to be controlled by the limitations set forth in the claims and any

equivalents to those limitations.
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chl orhexi dine, triclosan, octenidine and conbi nations
thereof. 5. A dispenser according to claim1, wherein

wo b@sooses | ayer conprises polyester. 25 6. APCT/US2005/011379

di spenser according to claim 1, wherein the one or

nore walls conprise a |ayer selected fromthe group
codiAMY¥ig of a layer of polyolefin, a |ayer of

hal ogenated polyolefin, and a | ayer of

per fl uororadical -contai ning thernoplastic pol yol efin.

3017. AAilspenseptiaeanpsitin disheabaricBinprising! t her

conprising a, dispensing seal conprising a seal |ayer

at t ached “BV@Mehdefiing A’ nienes volyme Whereim thesontaiiien gpmprises one or
MOnRRODAORRERS ACHLSE AR AR R,cr0 8. A di spenser

according to clarml1, erein the container conprises

a vent aopeter tayer attaohé¢de at idaetrd ortiviobime eferidd urface of the walls,
contai ner., wherein the .Venfy is. located renote from .
the di sPEASNTYFPHF coPResiten lcatad withipbihs dpteneicynp gl the container;
cl ghan 1, wherein the one or nore walls free of

nmetallic foil layers are flexible. 10. A dispenser

accor di dgpensing means for dibgensing thaskimantseptiayenpdsition;

attached .usin ._pr.essure nsi ti ve adhesi ve, heat :

et | vatas T elnd SR eRER o inif ahguiorphases Shine skin

di s pemsiedptid @eMpdsiflen;laddGViRkdTh he JWABARI Bs §ulbStaBHAIBf impermeable to
| ayer conprises a |ayer selected fromthe group

consiylens &fde | ayer of polyolefin, a |ayer of
hal ogenated polyolefin, a ceramc layer, a |ayer of
netallic foil filmlamnate, and a | ayer of

pekf | uoAdtigmtnsalacardingite chagn tiheheefl the butkr Rty edvefd 18ss than 100%
15 éz. The di,s,)? enser of claim1, wherein the outer
| afe?PG ¥ ™G Wallsty i npermeable to ethyl ene oxi de.

3. A dispenser according to claim 1, wherein the outer layer covers at least 60% of

one or more of the walls.

4. A dispenser according to claim 1, wherein the skin antiseptic composition
comprises an agent selected from the group consisting of iodine, an iodine complex,

chlorhexidine, triclosan, octenidine and combinations thereof,

5. A dispenser according to claim 1, wherein the outer layer comprises polyester.
6. A dispenser according to claim 1, wherein the one or more walls comprise a
layer selected from the group consisting of a layer of polyolefin, a layer of halogenated

polyolefin, and a layer of perfluororadical-containing thermoplastic polyolefin.

7. A dispenser according to claim 1, further comprising a dispensing seal

comprising a seal layer attached over a dispensing orifice in the container.
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8. A dispenser according to claim 1, wherein the container comprises a vent
opening into the interior volume of the container, wherein the vent is located remote

from the dispensing orifice.

9. A dispenser according to claim 1, wherein the one or more walls free of metallic

foil layers are flexible.

10. A dispenser according to claim 1, wherein the outer layer is attached using a

pressure sensitive adhesive, heat activated adhesive, or hot melt adhesive.

11. A dispenser according to claim 1, wherein the outer layer comprises a layer
selected from the group consisting of a layer of polyolefin, a layer of halogenated
polyolefin, a ceramic layer, a layer of metallic foil film laminate, and a layer of

perfluororadical-containing thermoplastic polyolefin.

12. The dispenser of claim 1, wherein the outer layer is substantially impermeable

to ethylene oxide.



