10

15

20

SKI N ANTI SEPTI C COVPCSI TI ON DI SPENSER BACKGROUND
Antiseptic preparation of patient's skin for surgery
woamsmatdoonal |y i ncludes a 3- 10 m nute scrubbPagusto0s/011659
the affected area with an antiseptic soap sol ution
foll owed by the application of a water-sol uble
antiseptic paint solution. These solutions are
generally applied with saturated sponges that are
attached to a blade or held with forceps. These
sponges saLEDOACED SATALBSEANTY MMOUFHOM@FE DerNENsIReN
pans of solution. Sonetines, sponges with attached
handl es are provi.ded in gngr@sste or al umi num f oi
| am nat e pouch containing enough liquid to saturate

11h%igggnggsthgnIﬁgggtngQUcts t he sponges are supplied
dryin asterife "Kit- with the antiseptic solutions

provided in re|latively, thin |led 4 oz. | yet hyl ene
Dot FE8. FReEEt hbY PRt G IR o tht it B BF chipodse in
| ess than about 500 microns. Wiile jnexpensive, these
hyeErRPges 8PBVAESEYN apitPetsees | iand @cgenppskiovbarly to
i nadvertent dripping of the solution into areas where

tihe psepadesiprdof Senten manyi bied heolaviaialcabl eagsal ugtons
contain active ingredients such as al cohol and iodine,

which can be irritating if allowed to pool in areas
and left in contact wwth the skin, good control over

2Ph%a%&B:Eﬁﬁhi8E bas %Qgg been desirable. Over the

ye ) n devel oped in an attenpt to
prevent ,sol uti.on drj ppi ng associ ated w th these

D echities 2 CafdCrbat Bht e hest Fref dy iFBAVRBL ety OF
application of the antiseptic solution. In particular,.
GhieaiDERAPREPE BB dE0CPECEDPRY clial the avidi kablaihgommdM
Company (St. Paul, M\) have enjoyed commercial success
day roteindicad substaniéal | ypari pedYed,y,conieni follified
application of antiseptic solutions. Coassigned U. S.

Falert Nen 45948, B0, 0€86[ Pesoa MBI AAPPEOSAIRM0,, and

fhat incorporates a rigid, porous metering insert to

egul.ate the flow rate.of. Liquid between the _
Sraoﬁpylls@éf’oraﬁear? G oéLc')ij ogﬁwlg%oﬁa LVeriHy ™ Brsre s ing
orifice of the handle. The liquid to be dispensed is
PEGHCATREGS ARalYHpPLREDPR FRRERLDIIN MEPSRSEEY &Rfhxed, for
at the other major orifice of the handl e. Coassi gned
eda8plPat esbmiiolz8L 668, 084t lyt hercicdngseslaylagiod and
applicator where the liquid is contained in a
thiaargilkl e aampaul eskaside ébenbngy wfs .t hatappl keat or.

This anpoul e is supported and protected by a

defer pabl g 8'§”§§5 that prevents unintentiona

Breakage of t hé ampoul e from i npact during storage and
handl i ng bef or euse. . The qgglig?tpr IS actuated 25
pushiPn§ - af 2F&85t 2RPHOFE T R FF - HeCFriamg NEl- e 24APALP 89131

t hrough an aperture in the deformable elenment and into
disrrtleseswit Fodlfeansdf ert dleaki sprtie iagpeukerponed of
consideration in the design of these delivery devices

- drS oo mpHeYenatl mentactxbéd weeped heitd inkiteilanocasdahbes

skin of the patient to avoid contam nation. This may
rRe rRecerPlikehed: bynpr avi gipgh & handl e fehabthdyst .
preferably at |east four inches |long and oriented at
an angle of 30-90 degrees to.the head of the sponge.
VWhile this is convenient for "application to skin, it
is conpletely unsuitable for applying an antiseptic
solution into, e.g., the vaginal canal. In contrast,
typi cal sponge sticks available in kits have the
sponge and handle in the same plane. Wile this is
suitable for prepping the vaginal canal, it is
difficult to use on skin because of a high potentia
for contact between the clinician's hand and the
patient. U S. Patent No. 4,507,1 11 illustrates stil
anot her surgical scrub dispensing system In this
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on one end of the container they nust be spaced and
the handle held at a precise angle to ensure a fluid
whe@d/00kdshbé er ence necessary for proper venting. POVEDNE2005/011659
clinicians have been trained to hold the applicators
in a vertical orientation when activating. This ,
appl i cator woul d not, however, properly vent when held
vert CERPLYStTyRF RATSht IR ARFLE ST reabpr i &4l grathods
are provided with sterile exterior surfaces to avoid
agentlanbaudengiotre ad imm wiit heunicalobs gaon sheadtag into
could be Iocated on the exterior surfaces of the
mapRl bEatREScotyc DE1 these: app) iviat O Srade; 5 efdtd Bes s
by exposure to ethylene oxi de gas. Surpr|3|ngly, we
soaved eind Lhatukid s coptaliing 4 APEh goog
antiseptic tonpositions in polyet ene %ott %aV|ng
knesses, .0 an. about. 500 m cr
ERPAACG aﬁttt%%tmwtﬂev%ng%lt%w AELOEy.
(2-iodoet hanol ). |odohydrin is con3|dered quite toxic
and T8ShEPi e9edCi® PREFLYTeY TP eared e etary | keheadmixed
oxi de which has penetrated through the container with
whydr bgedeirsdsdeh f sl umitde @y sept i €1 Tomposd tpwonride
Et hyl ene oxide itself is also quite toxic and its "

shypead d@talﬁy‘@ Sat i dBsk 6o 1l ayd S Snddigat 1 @it | St rength.
controlled by the Food and Drug Adm ni stration.

r b %E§F t z

H?twh@eljreg ggégsésuc ydr o%e%ﬁ%%%xﬁ%ﬁ%lg%%% tﬁtor

ke. Therefore,., even in non-i phor containin _
a&%ﬁteee,?f’eetbﬁ%toﬂs% S e R Gt £ e izat on
prevent ethyl ene oxide and other chem cal sterilants
-fr ofsdirpfuseRge g bl igrntcntas megmphRredgrith the unbound
sterilization. U S. Patent No. 4,799, 815 describes a
plowdie-d £ dira pensdagr Sivadl wpphhLator sysdeim ie ahich a
hermetically sealed fluid filled tube having an

cat@aqgfee%lﬁa@p Sbmones etsh i 3n apeneds bys pungd urdng. the

tube with an external jig. The fluid flOows out over

e E b gLt A5 Bl e BB "L et oa

for |arger f|UId volunes of |OMIVISCOSIty fluids that
need to be delivered rapi §PMP&Ych as presurgica
fluids) because the fluid exits at a rate nuch faster
t han2t hatabget bermpesil brabsoriraheddd thetre Bsutiialy i n
excessi ve dripping and ness. While these products have
cpipviged anconsdsier ety aft ein tdIedmahE© SO ton
manuf act ure, placing them beyond the neans of sone
Regbl Bygabe EONMINAS. o SR ot JIWENILON The
present I nvent provi des ski antiseptic conp03|t|on
g sers and net hods of A1se that, in vari

g ﬁEn?g,o’%@erbr%?}T%ura VT i3 )F%?me&'b%ﬁﬁ 2d | from
sone embodi ments, the skin antiseptic conp03|t|on
G§P§Eeﬁ§%roﬁ1a§/r¢ltfel‘(ﬁ’e f dor degterodi e Hranwes ot rdre
| ayers that are substantially inperneable to ethyl ene
Edxindatgasankirangl exstredbaithylens, oaxd dehitstieiddd 2aidrdnotal
processes. Reactive sterilants such as ethyl ene oxide
c%)ﬁl&@@c&e%ﬁ@ dheraedd V& antd mLnohialg agent or with
ot her conponents in the skin antiseptic composition
altering the potency or prod20|ng potentially toxic
conpounds. For exanple, iodi” as well as other
anti.m crobi al agents, potentially react with ethyl ene
oxi de that passes into the container during
sterilization of the exterior surfaces of the
di spensers. The effectiveness of such skin antiseptic
conpositions may be conprom sed by exposure to
et hyl ene oxide gas. In sone enbodinents, it may be
desirable to provide a container that includes
polymeric walls free of netallic foil barrier |ayers.
A potentlal advantage of u3|ng contalners free of

. o, T | -
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barrier layers are typically opaque, thus preventing
visual nonitoring of the contents of the container. A

wo ooslesspot enti al advant age of cont ai ners nmadeCWUB1005/011659

walls that are free of netallic foil barrier layers is
that the containers may be, in sone instances, easily
and i nexpensively extruded. Extruded tubul ar

cont APReFataaksbeCPRRRAICEP™ ride soargagecusily sealsyed in
that may be prone to | eakage. In certain enbodi nents,
hyyleorajrbrint goofetrhieorr aucgisrsere swetuchneys heoheeézation,
metallic foil barrier |ayers, but onhe or both ends of
chiRa1gentaicharkipy, oplihanalilon hesealedanidh.aieatal lic
foil seal. Wen used, the netallic foil seals would
further conprise one or nore layers free of netallic
foil which are in contact with the solution to prevent

pot ent t restrrc

R S R e
container, the container retains its translucent or

t r andp&r EFESERAr ARY R 1 @y salfusws siddget penaobinder
the container, such as a tubular or cylindrica
coopbaenéer foloy thxt shespiony arf ipnjweletd arixedl dixidge TheadksBs to
anti septic conposition dispensers nay al so include one

2@hiBREE 2V eRkeBNcadsh $dt0R it QRO JIRS hgesesmgstsesgth
to dispense the skin antiseptic conposition within t

n Legl S [ n h
%% %M?l SSpErsiERhe S RN el RRRY L eg‘-ttz%swn-
The s are preferabl sealed and _t he
§éﬁf>ﬁc ﬁ% osTRiToY i SFEhdEr ey Frerede, an
structures to assist in opening of the seal by
eppirstiang  ospbeher oF ptd aipt i ons m sone i nstances, the ‘

“vent seal nmay be opened by peeling. In sone

errbouhionrenpar’ttihelskiyr, aitd sepidls eomiosink prediespenser
includes an applicator with a hydrophilic foamthat:

1PB¥nke chelRiyl 5 5Bs r SUGHAG 0T RERVER 139 dil BRI Rg-af
the skin ant|sept|c conposi tion fronrthe appI|cator

Sur r Yoy Y hil.i e

beeen%ﬁ 6°p o%? égédbé?|@$£9 H%% §Ie$¥|c§8§l°dlc

as _conpar ed to conventi onal hydrophobic foanrpads

TekHen Ofs EdewFL AabRouSERI %ﬁt idemeant sc dmgeycei saspnium
The hydrophilic foamnmay, e.g., have an apparent
(§unf ace reperngy O0FrBSmyiesfdent i (Fl)er Girowpr @VAEeéRments
hi gher apparent surface energy may be desirabhle in
igenneet cefrbwht Ncp OB Skddh arHil)s eRfdren=¢AMROSGE) ONgin (Sn)
e.g., apparent surface energy of 40 dynes/centlneter
224 3% yybe preferred. It may, however, be
prefe re tnat the hydrophilic foans used as
applicators Ln thg resent |nvent|on have an appar ent
surfggg §ﬁ§Fg¥st ﬂg TS et PFE SR FempPound of a
possi bly 50 dynes/centlneter or nore. In sone

Gresaiéds ori 6ravy BEr mlamanted i dte tHee egdTephel i cGroup
foam be wettabl e by dei oni zed water (thus having,

VE&Bg el earnappanebhds wimee wenefd@)) ,0fmol@bdenum (Mo) and
dynes/centinmeter or nore). In sone enbodinents, the
applicator may include a canted major surface that
forms an angle with a | ongitudinal axis of the handle
(e.g., the container) of the,di spenser. The canted
maj or surface may provide for" cl earance between the
hand of the user and the patient's skin to reduce the
I'i kel i hood of or prevent contact between the user's
hand and the patient's skin during application of the
skin antiseptic conposition. If the angle fornmed by
the canted major surface is not too large, the skin
antiseptic dispenser may be used to apply skin
antiseptic conposition to the skin as well as within
body orifices, e.g., vagina, rectum etc. hi one
aspect the present |nvent|on provrdes a skrn

o o e



10

15

20

tubul ar shape that conprises one or nore polyneric
walls free of netallic foil layers; skin antiseptic
W@ 0wp0%48bé on | ocated within the interior vol uneCDUS1008011659
cont ai ner; and di spensing nmeans for dispensing the
skin antiseptic conposition. The container is
i npernmeable to |iquid and vapor phases of the skin

LHAEPEEDPt (¥) corfsR i\O/ SH¢TeREScoREArARr SwaFrr (S),

construction exhibits perneability to gaseous ethyl ene

seXkdeéunf (2Ohpid /ol wrivdmes§e)As used herein the term

“substantially inperneable" refers to containers

havi nge afiabgasit Mo Malle halupsavBsbiresvat cbfpstin@neo the -

of the following conditions: 1. The at |east one wall '
h 0 i-ner (. hi bl 0

R D

0] ess n teste

accordin t he seaus Et hyl en [ Permeability
TEET. ando bl EBEINE S ot ROPRE BHPr rE0y BRER
sterilized in a ethylene oxide sterilizer as described
pirpfenabExafpPesahrist ol doniiased Level Perferkgrefatakyde
pl us et hyl ene oxi de reaction products such as ethyl ene
cghptobt obnbessclbndn, 109 wgfemtplel, nWapbiHer, SOpé¢Eroshe
present invention provides a skin antiseptic

MeRUPRSH.L | 80, dyspeNsend Beol-udémg .a contai ner defining
an interior volune, wherein the container includes a
tubulac 3DARe, U LLONS, GlodiiRaPRLYRBE! GnMaLLShr g2 of
metall'rc Tol ayers; skin antiseptic conposition

| ocated within the interior, volu of. _the container;
ISRET T SPORSFRY TEAMSS TR s Pyt AU KFRLL LU, | eerium,
antiseptic conposition. The container is inpermeable
anG tmogii, dsapddvaporngdnesEsinof colkelski ATanRy i sepemeum,
conposition; and the one or nore polyneric walls free
yefe rieimabhiigof ol hdi@yer sii rclptds earedn rebobidyientantdean
outer |ayer, wherein at |east one of the inner |ayer

andithe outenabayer Asudiulst aRijeal LY reepetmealbbent8 with
et hyl'ene oxide. In another aspéect, the present

i.nvention_provides. a ski ' [ onposi tion
Eﬁn§ﬁgﬁ§ePXgﬁ8ru%?%bg%?%%gf%?hggygéf?%?ﬂg an interior

vol une, wherein the container has a first_end di st al

f r omIges E2AUY BhdCAT ot YWHgictudi REPURx VS IskpRle metal
antiseptic conmposition |located within the interior
aroipemensf stihk ssnphiperum atpdldastiugnerdiigpeasinng

openi ng proximate the first end of the container; a

di spensi Bgnseal ol OBé NGrddentati rhveast oaneoficspeBs Faged.
openi ng; at |east one vent orifice proxinate the

S8qond end of Lbﬁ&%%&f@; deRt ¢ %akfagb%'gﬂgsghe

at least one vent ori nd an“applicator attached

o the first epd of t cont ai ner, .wherein the . ,
GeEaO5b s BEnEr hGP R n 195 1 LRGSR EormaRPLarisR) i
with the applicator when the dispensing seal is
ppeeegeThexgien Bhangeptihe CORPOSITLOHN Papcess phreduces
applicator through the dispensing opening under the
diarieenoligkadet yo Wbenl ¢ devidi dpensidegseealo dodnt bervéoles.
seal are opened and the at | east one vent orifice is
TReaed iabavecthe; @t Leasdi ane diczRenshkNy apenbRdnal-p
anot her aspect, the present invention provides a
nmet hod of preparing a skin antiseptic conposition
di spenser for use by: providing a skin antiseptic
conposi tion di spenser as described in the preceding
par agr aph; opening the dispensing seal, whereinthe at
| east one dispensing opening is in fluid comruni cation
with the applicator; opening the vent seal, wherein
the vent orifice is open; and orienting the container
such that the vent orifice is |ocated above the
di spensi ng openi ng, whereby the skin antiseptic
conposition flows into the applicator. In another
aspect, the present invention provides a nethod of

oy o "
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di spenser conprising: a container defining an interior
vol unme, wherein the container conprises one or nore

w@odogoesspe wal |s free of nmetallic foil |ayers;Per/skions/011659

antiseptic conposition |ocated within the interior

vol ume of the container; and di spensing neans for

di spensing the skin antiseptic conposition; wherein '
Ravet Bt ias dippeteralPagingl f§on delapiet vapor to about
phases of the skin antiseptic conposition; and wherein
Ihencontriweeredf urdiize prdonpyi pestatlégafhsOnsodatiesr to form
that is substantially inperneable to ethyl ene oxide.

A{g@egaﬁ@e«t@ ReGLL1 e dRESSEBLLL BVERLE N HF oM SRS but
skin anti septic conposition dispenser conprising: a
contal ner, gefy ni ng 4n Nt gr hg_fftxehg”&zé‘@er LD 1D o qates,
cont al ner conpri sés one or re polyneric wal' T Sand =
barrier | ayer adhered ;o at |l east a portion of the

Bt or tz%m{ HE EHans, esﬂzpﬁezaﬁﬁrséat Ferr orgpseRg Rt es of
| ocated within the interior volunme of the container;

Brein dapensihgaredesitf ¢ dilspensi hg paetskle size. Fumed
antiseptic conposition; wherein the container is

¢ IperareiablsendroHdugui d Tard ivdpetdphasparoicide skd mon-
antiseptic conposition; and wherein the container is

pehstant il dNperealle oherathyl 8hfe 0Xi dery ThESe Ands
ot her features and advantages of the invention may be

describ re I I el.ow_in_copnection wih
{EREL PR, P S tar R B Rt s 1S
ant] septic dispensers and nethods,of using them BRI EF

PP GRTEESTHE PRARCNE FFE, M1/ F & aids 2980 1T (Hal

view of one illustrative skin antiseptic conposition

- Bisptrsieri g coridiaigl e darhaspr ésenhei hyeani bon GuGbLa

is a cross-sectional view of a portion of another.skin
&t & et I thENPOs tdedl otiaspens aERBsCOP dE Agnm tBedhiesa Co., or
present invention. FIG 2b is a cross-sectional view
[ : ~ S Kl Bt i tig.C [y :
e o e & Phe D RSet vt T ancs pyfpat ion.
| S cross-sectignal. vi.ew of one.vent assenb| or.
AR o M SUsb iR aroviice: sattaraiig Y Peer
present invention. FIG 4 is a cross-sectional view of
BotHer frghtaldegenblgpesii zatdRPnagnePsepr @ with other
conposi tion dispenser according to the present
$ viere iaan.alknGneb hisidens.ewAof lanetheboat t 8% nay i weigtad of
shape for use in connection with a skin antiseptic
SRS 11 100 di S PeNEoAeEendi Rgot @nthei REESENted
invention. FIG 6 is a view of another alternative pad
hape,.f.or, use | nect | W, th a_skin_antiseptic :
C?:}éﬁ%e sl?th}doen d:lastprgelﬁger Cé%“ %rg&}énﬁ%nt’ ot he“pf e%‘én?’tp feast apout
invention. FIG 7 is a view of another_ skin antiseptic
Tonpe (iVie RLSFGTSALYadborl8PR§ 88°tRel PF ese demonstrated
invention. FIG 8 is a side view of the skin
et dweptlic Mingsbrsidricsf 1El GurPriERiGylY ssparidevwof
anot her skin antiseptic conposition dispenser
ST i1y d1ia itde 4y eseyihdenvention. FIG 10 is a
partial cross-sectional view of an applicator of a
skin antiseptic dispenser in a sleeve according to the
princi ples of the present invention. DETAILED
DESCRI PTI ON OF | LLUSTRATI VE ODI MENTS OF THE
INVENTION FIG 1 is an illusftative enbodi nent of a
skin antiseptic conposition dispenser that includes
many aspects of the skin antiseptic conposition
di spensers of the present invention. It should,
however, be understood that all of the features
depicted in the skin antiseptic conposition di spenser
of FIG 1 need not necessarily be present in all skin
antiseptic conposition dispensers according to the
present invention. In other words, the features of the
skin antiseptic conposition dispenser depicted in FIG

. N 1 oy - Y L L



shapes may be used (e.g., oval, elliptical, hexagonal,
rectangular, etc.). Tubes in the shape of right
wa@osooespe may, however, be desired for their PCT/US2005/011659
stiffness, ease of manufacture, etc. Manufacturing the
contai ners by extrusion may be useful to produce
relatively thin (e.g., wall thickness of |ess than
1000 Seildcdret efslipRstrpl yde e sunarpeups0ikicropeteicles
and possibly | ess than 500 m croneters) structures
halvdinonay sdlzsoufuakly oot abedarttisaar sdoatsteni hizidgs. The
gases such as ethyl ene oxide. The containers used in

a@@%@g@&@'@ir@&cl@espieesceﬂ bOVEeNtd QN 1MY PReUSEds aSt the

handl es. Wen used as a handl e, the contal ner may

A0 I n ct..ratio (d.e., | th: di apeter)
epYREE) phefRR] CERETERD & i enl R AT
ot her _i nst ances ft~least 6 and perhaps as high as 8 or
BRgre C1e5r SHBECRhI Pr epRF B FOrPY ot laneksl hagipgi pyfroxyl
procedure, the amount of skin antiseptic conposition
JUPUPite 3¢6ACARPAE] tRedsi bl ewnmdctmisonewot h She (PHbsernmtr
i nvention should generally be able to cover an area
sifloxengs, 20gsquat €0ceitdnet arcl leyidaor eil asd 18BUSypically
typically have volune of, e.g., 5-15 mlliliters (m).
PEaUR0e, aH5aLEahg PrOcedures o the; RDE&F%QEeSQ&iJ&Qion,
be able to cover at | east” the torso of a |arge person,

0. | east 0 500- 600 square centipeters. To
f‘c%éf\g/ee’fX SRAE ?grﬁgglgagrle%}fc HE ot i t&lF ﬁa?ﬁﬂ@?c%?]ry The
have a volune of skin antiseptic conposition_of at
Sloga§ts SR Stabbi bt Wi Eh Jaldsmeskch apdsadien or

preferably at |east 30nm . The containers used in
agowmeei.onCoil thidhe prlkbentid mrentided mayadyeedis | Boguid
- with a skin antiseptic conposition that includes (as
fichen aat-hei-cthbh aln agendar i skdle, - an i odi ne conpl ex,

chl or hexi di ne, chl orhexi dine salts, or conbinations

t her . 1.odi X i :

iodogﬁ%r5?52;8§§f8%$?gg%§-|o |€§ %Eﬁggé?e£%$?§§ one which

chl or.hexi dine_salts may include, e.qg., chlorhexidine

PP on e EPRRIERT TR i Gracediial ofer Slightly

sui tabl e antim crobial agents may include C2-C5 | ower
barpghed eakafEigs nc|£rdia«£@1tel.ogl.,, thehyeedfcotlpl may contain

1- propanol, and 2-propanol), parachl oronetaxyl eno
mOBROWXE Litr acbmsaly dewamhidy epligoe, chaliy persiffins, such

nonoesters of glycerin and propyl ene glycol such as

agl ¥genshe®Agl aurate, glycerol nonocaprylate, glycero
nonocapr at e, propyl ene glycol nonol aurate, propyl ene

I \ [ I t
nenars Beare e tody Byl 3R BOCABN R TRRGRE: e

Cl2-.C22) hydrophobe and a quater naryamoni um gr oup,
péﬁﬁ%ﬁ&ﬁté??%# é%ﬁqﬁ%;%ﬂﬁﬂ?ra§spﬁpﬁﬁe§@%@@%@¢%n@f mixtures.
bi guani de as well as those described in US patents
18420408 r BASEZR vt 50840 36 ras fuek| wasl PQIrmst lgntbe
application WO 02102244, quaternary anmoni um sil anes,
psekeat, i8i hiretusad tand such aasiisibhetochhord,de) mstdVes s,
oxi de and silver sulfadiazine, nmethyl, ethyl, propyl
d - r &hens, J , Ld

mﬁ?aﬁ?é&%‘%?ﬁ%xi de éondggbgjr?z%%%%pgrgg%%é)?ﬁla%??q}?‘ee 1i ke,

as well as conbinations thereof. Anobng the chall enges
associated with using such SKin antiseptic

conpositions is the need to sterilize the exterior of
the applicator while mnimzing potential byproducts
that may be produced when the conposition is exposed

to sterilization conpounds such as ethyl ene oxi de gas.
Reactive sterilants such as ethyl ene oxi de may react
Wth the active antim crobial agent or with other
conponents in the skin antiseptic conposition altering
the potency or producing potentially toxic conpounds.

For exanple, typical high density polyethyl ene bottles

S o NN
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preferably capable of effectively storing a skin
antiseptic conposition that includes iodine, an iodine

wa@ e0wpl029896 chl or hexi di ne, chl or hexi di ne sal ts OPCT/US2005/011659

conbi nations thereof, as well as other antim crobi al

agents, for suitable tine periods under typica

storage conditions. In addition to the above concerns,
ychepye st thesd real] extomapriow deya adent dengtetBat . Thus, the
i ncludes walls, such as flexible walls, which are free

Bedredad |dcﬁnﬂx®isle hﬁﬁl‘lg %faﬂaﬂ%ﬁrrfs e&&%tp%eod Hd&a%%nn%%wtgﬁe,
with the invention, "walls" mean the major portion or

y ;Qr n cl ude

éﬁéﬁﬁég%FtP%ﬁéﬂ%r 3”32 ?%tﬁg%co%tgg%ér rEbr%reamslgu‘:h as
he case of drical container, the wal

lfae?%lr%atteo T J?ﬁﬂﬁfY “1QC SOSUEChd ORa it tax PRI ERECBIET

both ends may be integral with the wall or may be

EQQQ%QPQR>tIﬂ?ﬁmﬁqed%N@aUS@dSpnC@@ﬁﬁe@tC@ﬁlmpthYﬂhecarbons

invention, "flexible walls" nmeans walls that can be

< onpr ezscsetdleorfcatrrhe:rﬁ/vlcse deplothed. byThaney¢Di didgpensesls in

the skin antiseptic conposition |ocated within the

SO 2 85 Wéyh%ﬂdéﬂg%ctﬁﬂgq%p%hlb%aléﬁg{e 1sé§1e5:l Egtign

connection with the invention, "nmétallic foil barrier

f I aII|c unds
R T o T s SR Ay SPEat e fassage of
constjtuenpts |n t he skin antlseptlc conp03|t|on e. g.
TR L APBPE e C FOTRBTPhPage SEAReevBich Chan
netallic f0|I barrler Iayers shoul d not be construed
wrde g Udeneayiaed idratt ondypoi-pelradd imst athlich pant bel es
| ocated within, e.g., a polyneric binder, provided
st rdthel Ml e paidliicsebyd@raet ibaamianGont EAUEHS
nmetallic foil layer that acts as a barrier l|ayer.

Anot her agnﬁanféayaytwateaeetthtabag C%Btatgsﬁétéfee

of netalllc foil "barrier ayers 'S i f

é? i yer suchbaesco V% N ntnugb g S_exposed to

I aﬁtlseﬁtlc co §|F OcBREAY N AYCiBRER e g
an_iodophor conposition), the anpunt of iodine in the
I SR it EotRsoPRLRSH LR eBEST 4ty /1 Edireddparaffin-
Exposure of the antiseptic conposition to netallic
dlpfin diemds meptled ntimgosghniéigantpilekelespfoslofhermay be
defects in a coating that is otherwi se neant to
P EMviedda di rect contact between the antiseptic

conposition and the netallic foil Iayer Reducti on of

the 'ﬂ@ %ovlr&%;fﬁ.lzsatlg th% ggﬁf%ig t n”pgﬁl t%ggeen%%c?/f the

assocl ate are on 1 n he antll sep

of the conp S . Anot her potential advantage of
ﬁf agarityhlﬁalttl? Pﬁseeaee PFeBYBFOaRE al | Reaction

f0|I barrler |l ayers is that the walls may preferably
trraaraisingce @reosutitahd paiantheWakhget hét abhoet 77°F to
transl ucent or transparent may allow for visua

ammR ofebegtof25 et sk ns a0l | sepeénfe £QHRHBSE t b WMd K o
t he container In contrast, walls that include

& el hiehanrigr atexeﬁghatﬁeyygtg%wmgﬁfg Uas

thus preventlng V|sua moni toring” of the contents o

S|rg%{aln%®P 3§e88F5 g%rBSrFFB$e|5§8¥sa?%ueﬁﬂghé%to

the barrier propertles of the polynmeric walls free of
metallic foil barrier Iayers'7The pol yneric walls may,
for exanple, include a ceramc |ayer wth a thickness
of, e.g., 200 mcroneters or |less, possibly 100

m croneters or less, and in sone cases 50 microneters
or less. Thinner ceram c barrier |ayers nmay enhance
flexibility of the walls. An exanple of such a ceramc
barrier is marketed as CERAM S (avail able from Al can,
Inc., Montreal, Canada). One potential advantage of
containers with polynericwalls is that the containers
nay be nanufactured by polyner extru3|on and

M T . o a1 -y e
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preferably 1% or less (with a sanple size of at |east
five containers). In addition to inperneability of the

wa@oeonsabeses to the skin antiseptic composition, PCT/USR05/011659

al so preferred that, for those enbodi nents of

containers used in connection with skin antiseptic
conpositions that are sensitive to ethyl ene oxide

EXPOB U 8B °&s toe 367 Ch 0di PeeaBdrOt he€sn typically range
anti m crobi al agents) or other gaseous stert%ants t he

E05H ARSI exX E;Jggahg Sy A t%e%%ﬁlﬂ' tu tsts ot gsggswéu@t hvctc?d*q{pa ),

oxi de of 20 r/cn? or ess sofre” enbodi nent’s,
nea i L Jaseous eth 0 y b
. %§§ eﬁﬁﬁﬁ?le mﬁgsuinﬁg/hf?%%@ or

| ess. The perneablllty to gaseous et hyl ene oxi de of
PHEGREIGT Wal 119 frageift Sitnereuss 59h§0p5@§eﬁ¥lg n{@tor? 50
can be determined in accordance with the "Gaseous
Erhytent OdkRe)Peravasieldifly" beestipdegedi badd behowse of
Alternatively, the perneability of the entire
cONd Bl Velly Cladw heredeieeni pedhby thescoghbaedil ev@dnafally be
ethylene oxide and its residuals present in the
ﬁfé&f@ﬁ th dé%t%@ %e%ﬁﬁtoﬁ énugesggrigﬁ ?g%eur

yl ene oxi sterll zer as escrlbe .

used her et hyl ene _oxi de.resi dual s refers
ot pr?at?c TaERy I 6o By P8 M Y hOTBRpoAIE in the
wi thin the container and_na{ i ncl ude but is not
Presener of divducsiea glty®dical2yi 8go2etnhdnsl rapio relative to
chl oroet hanol, and the |ike. The conbi ned I-evel of
ehdyfent fmande .aid tet hyl:enendesksdaalyg, fgoahoas:1 to 2:1.
et hyl ene glycol, is less than 100 ug/m. In sone

ephedirenisit the Lenkipedahevekreh ot hytsn@o 02@{@'\? a0

et hyl ene oxide residuals nmay be 80 ug/m or |ess,

ihly. I 0 ,u or s, | b ve
BRI B diaPe Tt S dr i s pEinamnr iy REr e
will also be substantially inp rneab e.to other
BREEEIRT SUETTIRS o e BEE TSP AR R adf dinhpiiegern the
peroxi de, and the |ike.One exanple of a pol yner
gabstysict i loverh st aray baaguitenbreatvregonsdi herssased
wi th iodine-containing skin antiseptic conpositions is
flepbeimg tie anerArgedonr osegeehbonakbsviewited ”facking
2a. The depicted polyneric wall of the container is a
pultidayer construction including an inner |ayer 25,
an optional intermediate |ayer 26, and outer | ayer 27.
Al th h t-he inn | ayer .25, internmedi ate
and IR, S oaRR Rk BRrEP LR adr s, BRI below to
honogenous | ayer, it will be understood that each of
+hbser Taffe Gy iviendione 2BRe 16F ABFanEawBes ayefle Examples
particles, filanments, etc. The inner |ayer 25 faces
ith$tu&Hé(nhauﬂnmaatdbntheThenCamperaﬂﬂvanmxmm@Qes do not
preferably provide an inperneable barrier to liquid

anth #aR0de RRSa51veihteBe, ObuRDERCOIRENERL St of i ING sk by
antlseptlc conposition located within the contalner

di_gen a
et PR IR LB ROyBECLEL R e 1S ene
bonds either with itself (where, for exa t he tube
P gt S0 FERC e LenOnSLRUFHFVF| SECSEERS or AR L h
ot her conponents inserted into, for exanple, an end of
a cylindrical container. For-&xanple, the inner I|ayer
25 may be a polyolefin (e.g., polyethylene such as
hi gh density polyethylene, etc.) that is a good
barrier to water vapor and nay al so serve as a
thermally seal able [ ayer. The outer layer 27 is
| ocated outside of the inner layer 25 relative to the
interior volune of the container 20. The outer |ayer
27 may preferably provide the limted pernmeability to
gaseous et hyl ene oxi de as di scussed above. Although
the term outer Iayer 'S used here|n it shoul d be

o . 1. i e o o o o, rr
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"inperneabl e" is described above). The internedi ate
| ayer 26 nmay be provided to function as a tie |ayer

whewsmeesé he i nner | ayer 25 and the outer | ayePCRUS2005/011659

where the materials of the inner |ayer 25 and the

outer layer 27 will not exhibit sufficient attachnent

to each other. The internediate |ayer 26 nay be an
athesiure dopetr ndeddpokyfder tethhyet , c@i€aifingn® platinum
exanpl e of a suitable nmultilayer polyneric wal

SORSIALEL AR 5%%35%%' AnCRABSEE AR08 Wil fint BRe PESSEN i ng
invention, one of the inner layer 25 and the outer

7. may be forned of polyolefn, e.g.

%%%%%?ﬁ??ene (including, but not limted to, - | ow :
density pol yethyl ene, _Iinear ] ow density pol yet hyl ene,
medi M ST OpdHPaehyMERBT RY gRoweRRF t yere prepared by
pol yet hyl ene, netal |l ocene pol yet hyl enes, and m xtures
thereofreoliyethphené haphehasadbe (PENL of ZroCl,+8H,0 and
pol ypr opyl ene, ethyl ene/ propyl ene copol yners,

et hy | ene/dutry henas, cOpnly MES set ardssegond sl ayeleous
selected fromthe inner layer 25 and the outer |ayer

B SN 1nP &R HB A 06 01 B Jon . POLNEShEESA (RBy@roxide

pol yet hyl éne terephthal ate, pol yethyl ene” napht hal ate

and pol yhutyl ene _terephal ate.and the |ike

P 1S ey GRERSRoRCHE BAMDF etf a7 Tor bet Pofletater
%PTFE, e.g., TEFLON), polyam des (e.g., nylon),

albretd i ddriserkyPEne PAEEARITY pBP yRAyPraesRitate at
fluoride, as well as copol yners of perflourinated
hohordr s, wiche patteal tgké | wos | mat esl hoed nentso saichi@s
copol ynmers of

- behdad | oqm@etnhycbana/ya@zsgﬁaaOp@@@@@w«@@eméﬂymg@a@na'ted

fluoride (THV Fl uorot hernopl astic from Dyneon

TBURE " mg A B 2 P r R T P eweT Rivony

0 ins ( . al ye | ene, high depsity. |
0813 eindine “Esn PO GhE, TR B bR RaERERy dried at 100-
thereof). Oriented and biaxially oriented polyners may
be0 garricc tharl yapeenedr . 8EarG ifan ar Ihpyref erfeal product
barrier constructions include HDPE, PET, PETG PEN
Yvam aateds cofi shoppeskeer odndupobyst el i al ¢hinpar dopstiagirconia
PET/ HDPE or HDPE/ PET/ HDPE), | am nates of PET and EVOH,
biardldey Qs @B nyen, wRYPG whil QBLEVORI MyhoBxampies.
(OXYSH ELD OUB-R), chlorotrifluoroethyl ene and
| am nat es .t her-eof eram c layer including.silicon
oxidgﬂféﬁﬁ?pe e%gt§igs _g%ﬁ g%ﬁm%$2?%r%%$§lﬁ}§? E%%ted
t her nopl asti.cs, and ceram ¢ coated PET (CERAM S .
ENRFTENsE Plomieer esRedi AeFrTEbe O vl sten, PtaReR: dgeaping
NJ). Anot her exanple of a polyner construction that
ey ters wieflabhengor agonndinatsdused with
i odi ne-contai ning skin antiseptic conpositions is
depi cted iddrapprafkargednebDssSmeest | ORGD Yhew hic &G the
2b. The depicted polyneric wall of the container is

ﬁg@g&%ae%miﬁuai gagsdl éﬁéo?:ﬁl vy, h%gggegﬁg@és with

yer 51 1s depicte s a si ngl ehonoge ayer,

i 11 be understood that | til mbly of |
HiEoR Sy aPeoobe (Hadar BT ng B TPafercEoE pagedried

the interior volune of the container 20 and may
preferably provide an inpern®able barrier to |liquid
and vapor phases of one or nore conponents of the skin
antiseptic conposition |located within the container

20. I n sone enbodinents, it may be preferred that the
single layer 5 1 also be capable of form ng heat sea
bonds either wth itself (where, for exanple, the tube
is conpressed at one end to forma flat seal) or with
ot her conponents inserted into, for exanple, an end of
a cylindrical container. For exanple, the single |ayer
51 may be a polyolefin (e.g., polyethylene such as

I L - o,
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barrier layer frommaterials discussed above for
| ayers 25 and 27 in FIG 2a. The barrier layer 52 is

wo omaneson t he exterior surface of the contai PET/USZIES/011659

wi Il not be exposed to the skin antiseptic
conposition. In those circunstances, a netallic foi
filmlamnate barrier layer, such as alum numfoil or
aret alliezed-qialiyest e, 360yCafco Perdised. whidrizaplos the
alumnum foil barrier filnms conprise alumnumfoil in

g1 CkNgs ses 0facRbmbeast L OUM a@ng e efiey,abl ¥hat

| east 20um Preferably, the barrier layer 52 forns a

i to us_et hylen i de-sufficient to reduce
SRR R e R S o e T
at. | east 60% and nost preferably by at | east 80%

tg%/e St ™ Y6 2CGAPRF ABF et ot e Witthnder -

In

barrier | ayer. In nost enbodi ments, the barrier |ayer
- Shepoverss sattHeead et 18%novas hadddhol i dmysdraBng Fhah

barrier layer 52 may conprise a single layer or it may
Hiendged am nate of multiple layers. In FIG 2b, barrier

| ayer 52 is a | am nate of adhesive |ayer 54 and

st er itant. Danniser pbayelmance AME VLS A4 3B & - HISR ane
i n adhesive [ ayer 54 includepressure-sensitive

adhesives .(PSA), heat-activated adhesives, .hot nelt '
At %ﬁﬁ%ﬁéﬁﬂ%hé%?ﬁglPFkg?néy%%% re: se 'ﬁ%QN?%éﬂﬁﬁﬁﬂﬁﬁy'
are preferred, _including acrylic_based adhesives and
Hastiomss el yss WacuPal vetibirgd & adarthdtq Ehaubber s
contai ni ng pol ynmers or copol yners of styrene,

Inhaditeny, @ecpbani t Fheeampsoprenezarad vssothindenesangle
one enbodi nent, the pressure-sensitive adhesives are
Rase GtaRulymees t8k ageyht CoRGth@®SE eNsut SULh1aS cases
for exanple, 2-ethyl hexyl acrylate, with polar

GRITRQIEY SoHER as QEEX%%@{Z&%%&@ hael (yfk;fn@a?iﬁied at
N- Vi ny t m de,

actans, acyl am de, hacryl a

ol yet hoxyl at ed, nono s, . and conbj nations thereof .
Rl VS 1yer BF Aay-bESR Cont 1S, Ui # ineh o.d.
m crofiber, or patterned coated | ayer. The adhesive
QuRETz Sty egeteorr ¥éthyacoagesronnlte logadiddrelow the
surface of the single layer 51, or the adhesive |ayer
Gk atpysthéead.angher cedalyom wad i gt e tin Wilicehiray helium
barrier layer 52 is conbined. Typically, the adhesive

wiaera has cantRi ckRgssatd therd@rgenaf nkhamsabodh Bitutes.
to about 2 mls (2.5 to 50 mcrons). |In another

odi t.-.the rjier r .52 i.s.a.l.amnate
T Hena i 7Bl Es, r s il Byt he
adhered to the exterior of the container 20. Therna

& & "h&srvieerabBl BYREe s Be &G €88 @ Aryrs. At

i ncl ude pol yol efin, oxidize polyolefin, polyolefin
tdepsindrerfs tdechedscethyl e xéantoradetmtes a(tEVA) vasd Lowered
ot her suitable hot nelt adhesives. Additiona
ddheyouspl.astrhenf bl Feé@r MO imEhYy WhiheC@RrR@nt of n-
utilized as a thermal transfer adhesive for the

Ry RS maxfs;rdlré%enem?{n@w&@c% al'g{:tﬁgg@ g%lta;?;&%r Jos The

I ncl ude polyolefins (linear or

ol ystyrene | on, pol yesters, polyester copol yners,
AR RARSLC ROl Eal FRRELS bt A -chiie St | de,
styrene-nal ei ¢ anhydri de copol yners,
styrene-acrylonitrile copol yHers, iononmers based on
sodiumor zinc salts of ethylene nethacrylic acid,
pol ynet hyl nethacryl ates, cellulosics, fluoroplastics,
acrylic polyners and copol yners, pol ycarbonates,
pol yacrylonitriles, and ethyl ene-vinyl acetate
copol ynmers. Specific exanples of thernoplastics useful
as a thernoplastic thermal transfer adhesive include
acryl ates such as ethylene nethacrylic acid, ethylene
nmet hyl acrylate, ethylene acrylic acid and ethyl ene
ethyl acrylate. In one preferred enbodi nent, the



| evel s of gaseous sterilant such as ethyl ene oxide or
et hyl ene oxi de reaction products by applying a barrier
wo ag0809988aich as a | abel, to nost or all of theP@BUSI005/011659
surface(s) of the container. The thickness of the
barrier layer in each of these constructions is
mat eri al dependent. For pol yner constructions forned
chiromaspaghen| wydr ame Iydatdatopr ehér abby ®B0 0.53 micron
m croneters or nore, nore preferably 1000 microneters
adomimeecaSuitaby ecsiugl € Imyerficens broahibensakpts uees
pol yol efi ns such as HDPE and pol ypropyl ene,
tBRLY¥agEYh a8 SUCh &S MV RoLacanBenake ROl y?&%éjeeqzuent .
ynmers,

pol ystyrenes, nylon, -polyesters, polyester copo

| yur et hanes ol ysul.fones,. and the |like. These
S DRLEP LT B BT ', TR ¥y PEETEER Fabl G5F gratalyst
certain applications, such as insertion into a body
SGFLVEER. 2B hepleenst Tt toifts GrdyuBatad £hPR agmpbng the
m croneters or |ess. For exanple, one construction
reekndreaswof kevediclvmsACHAR TeAchiathsaathbekiesstofthe
25 mcroneters. A lamnate of PET (37 mcroneters)
fe0abeinyl tGusDREmd 25 JALTIDNBlescenveagh side) also
wor ked well. Other potential constructions are shown
in the exanpl leni 6t ed i LG, h end,.of
t he container%%F%%?ihe é?abﬁf%s gFég%Fﬁﬁ%?eventt&
fluids within the container 20 from escaping. At end
237 " the container 20 is optionally sealed by a vent
assenbly 30 that ‘includes a vent plug 32 secured in
the end 2 1 of tSfeechitvaitmer 2010ThEPwanks pl ug 32Imay
be secured in the end 2 1 of the container 20 by any
whaiceabke techni que, e.g., adhesively, by welding
~(chem cal, spin, thermal, ultrasonic, etc.), a
t hreadeih seal paiakhagedasket a1 et Srodhe-yent plug 32
5! ess @iseahodgiaveraonen) nab dathscent ol ug
| ocaf &d i ﬁtht%hg)ev\%b §§g?hakn§?%%?%m (geh%etoasnee% 't he
passageway through vent plug 32. In sone enbodinents,
~ the opening 35 may be the same size as the web 33, but
it may be preferre8CUBARATREE g IE J
significantly smaller such that excessive anounts of
flui d8iércompatdtiive hexaogpiteaiiiéns2BacannoheasidpaRasion
t hrough the opening 35 after the seal 34 has been

aRtiepELdophaRtd el M St PRANingERG L ¥aNL 1 B8 SAIRL Yo 3 al SO
i ncludes a cover 36 and associ ated piercing el enent

r TRY to.at.least partial : :
“Fopdi FRL et 9P P B BN P it on 20
the coyer. 36 may also preferably restrain the piercing

P@FEﬁeﬂ% R e shy eS FERNUREPTP OB ehi YRF of t he

.seal 34 is desired. The piercing element 37 is
lgpsegheted ovbgert 13He poadls 34 By 7piwebcphg (NELaPT (90, ) »
cutting, perforating, etc. For exanple, the piercing
aghetest syt beh i N Afef Gabcdhagibal kewssore ey dirurs,
that punctures or cuts open the seal 34. In one
cREDOULIBALY COMCTAHnTLE HRECEIT0L ¥ fngRged wirkfy
vent plug 32 such that when cove I'S screwed
downward piercing el enent 37 opens seal 34. In another
enbodi ment, cover 36 is slidably engaged with vent
pl ug 32 such that when coverll36 is pushed downward
pi ercing el enment 37 opens seal 34. Qther variations
wll be known to those of skill in the art of, e.g.
packagi ng. A variety of nechanisnms nay be used to
mai ntai n the attached, but spaced-apart rel ationship
between the seal 34 and the piercing elenment 37. For
exanpl e, the cover 36 nay be threadably engaged wth
the vent plug 32 or the container 20 itself. It may be
preferred that detents or other structures be provided
to prevent the cover 36 from di sengaging with the vent

NN Y
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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 b@soosba@i ner 20. By significant anounts, it PET/IBZNS/011659

that the passage if small, infinitesinml anmounts of
gases and/or fluids may pass, but no functionally
significant anmounts which can alter the efficacy of

shiglranikseptbegREERAVRS | 0 pesspt moygh 1A, VERE used for
assenbly 30 in its closed state. For exanple typi cal

tHBNLALRSERRACKAGEH 3SsLPsDEa SILOPE] (4n8- 2o BAPEIIYe shown
filTed seal ed)- placed 1n a convection ovena
gdegrgg | sius for 14 days will typically |ose 2% or
“Pes8 by wei ght of the contents, and.preferably 1% or.
less (Wwth a sanple size of at |east five containers).
"FIG 3 depicts the SHFPAREIGVE EZAMPAFaRcenent onto t he
vent plug 32 by a sufficient distance to cause the .
pi er thhg ebepenkt3Vet exapehe t helseata3ds Fus t dwespairs; ion
it may be preferred that after advancenment of the

afaVBErB6rRAlheet BRa¥eBt e Pl 4191 32, o et &1 §1 841 U N&kina-bound
structures be provided to restrict or prevent reversal

h a of h | ug

m%% - ?x?ﬁé Q%gg?Qég |s%$ read§%1y en ajeé €a¥ % Qas
vent plu , rotation of the cover 36 about_the axis.

oY SParBE a.SECPRISRPor E g CYRRERAL 37  GoiRAF | b SFPept

arc about._the axis 12 which may contribute to opening

thptt hhespapt3nugsconeeripviers S@g]e%@@atedl Cowte¥ . 362 shaped
may be designed such that piercing el ement 37

caorpybsesiahvent passagexide A2 Venilpassageadayrdsared by
provi ded el sewhere in cover 36. Preferably a .

nd@khfegabepyent passagrosuah A%,apyeph-hal ecbérdlng to
provided to restrict the entry of “arr into.

CERBLALDEL SO, LAt L he. ant] seplig, compesit] or, does, no

W OU e con al ner o rap

ut , of the container 20 is too ra |t na cause
HWéﬁFeézarrBﬁPﬂanrbhwﬁ%%e%%%lm%g V%Tm% TiXHEE s
desired to limt the rate of f|OMIOut of the container
pzessed is amydabgb-bekelbsfouabl #nd oswreeddentvientcdiot osd.
have a sufficiently |large dianmeter such that the
TABt taBpihetCoAPOShEL Ofoh | wis: Osita©fc ther coM @ Mefoaty dhour,
rate that is not too slow for use during, e.g.,

c egd ClAg:=1 S r
ré*%%iof—}% da ﬁeréﬁﬁt%.v%ﬁbt P e PPl e gy 5
ne % referred fhat the skin ant td:gtlc

88ﬁ505| P%n b%%l?@%ﬁrr? wWHY ButVoft Nt diérowder
wi thin 60 seconds or less, preferably.-45 seconds or
apg@s4se@ndopos¥rbiyt o 0 hrefheriiye 30serenirRt om |igs£he
Vent holes suitable for use with applicators
meoneai hhdfjcahedsepdve. conposHé¢swhiss Whtd shSeosid IeSHle 1.
of, e.g., 5-10 centipoise or less (e.g., aqueous
conposrtlons) that are dispensed to the interior of an
open cell hydrophilic foam may, for exanple, have a

di aneter of 2500 micronmeters or |less, nore preferably
2000 microneters or less, and nost preferably 1800
mcroneters or less. At the |ower end, suitable vent

hol es di aneters may be, e.g., 500 mcroneters or nore,
preferably 750 mcroneters or nore, or possibly 1000

m croneters or nore. Until pl®rced or otherw se

opened, the seal 34 prevents fluids fromw thin the
contai ner 20 escapi ng through the openi ng 35.

Li kewi se, the seal 34 preferably prevents fluids,

e.g., air, sterilants (such as ethyl ene oxide), etc.,
fromentering thecontainer 20 until the seal 34 is

pi erced or otherw se opened. The seal 34 itself nmay be
constructed of a variety of materials. The seal 34 nay
include barrier materials simlar to those chosen for
the contalner malls aIthough t he seal 34 may also

I 1 N 1 I O T r 1



10

15

20

- apfledBf

In the depicted enbodi nent, the size of the opening 35

is used to restrict the passage of fluids through the
woens/oassenbl y after opening of seal 34. AlterPal/USE0Y11659

the interior of the vent plug 32 could be open, i.e.,

not include a restricted opening 35, and the cover 36

and vent plug 32 could be designed to offer one or

nmore restricted passRaf¥AYsvE ortlrmassage of fl uids
after opening of the seal 34 (through, e.g., |oose

thre t In ther alt natlve for

B BLER A% £l Sl ATRLDEL B 6500 LB L0, 5

anti septi ¢ copposition di spenser according t :
&Fh%ﬁ‘?lbrpeﬁowc’@e %@FEF@FBlFépPﬁceOéloldal

t hreaded vent plug 32 and cover 36 with, e.g., a

sBayonebowndnnixeyerxidratcaradvisges foe PhéWaeAA T €10,

function of restraining the piercing elenment 37 from

capeniyBy whe seabat Uil idcstrsianed. wihe bawphehtAPENtxample
may al so provide for retention of the cover 36 on the

1V%Btp9599d§203@¢e§toD%@'JthHﬁd%hes§§§Ea3 ougEQeEontalnlng

mechani sms capabl e of protecting the sea

nesteakni t he ercing eta|n| the
BoTEr "SR00MR RE BoRESHR Bar e USLR o1 (e e e
may be envisioned in place of the illustrative
féﬁ@oawﬁeﬁtga%%c@fma&wy @I nedLher 8FR. PREEARGEaP so% .
be desirable to avoid "pinch points"” on the dispensers
Pef/ WOhEA prasanprepeead | bn. Céngs rrih vgoiEntamipd ea 1 oeat mdred
where conponents in the di spenser cone together in a

WIBRNEL 2t patt € 0ol AVl disie 107 Ot heleWnS & GaBt Wee PrH8B8EdSin a
skin, surgical glove, clothing, etc. Wth respect to

nehi n 10 by OV|d|ng
dipgnnsstel foPtQ%FHo g%%dc@*ové?%%*%@%éen FR="e g
Sh % rt._39 extends, over é t hr eads

BPR ho’ao??n?%lth%rts v%etﬁed cﬁ i §érbe1@>9p séarbé?o]?‘éursf
the cover 36 is advanced to open the seal 34. Although
niéeedepbct e’ Cavisih rrawpuarshepbsE/aed endt held for 3
di spensi ng assenbly 40 to cover any exposed threads or
houreh padntsol&fet@xamph et ofpearatirer. veht assenbky @38
that does not include a piercing elenment is depicted

dulvELGzed, t&hﬂt@e Q&z@&d el e 02N 3LREE-13201 b

depi cted along wt renovabl e seal 134 on vent pl ug

F%%%OrTESC eplc% seafﬁi§ﬁﬁﬁﬁtag&éggéﬁﬂo%gloﬁ%ggFgéggs

139. The tab 139 can be grasped and pulled to renove

dersribsp 389v¢r ont verte B 292 SWPKR fRe tabdr 134

renmoved, opening 135 provides a passageway into
cont ai ner 120 for P E 4 Al t hough not
depi cted, vent plug 132 may include a one-way val ve

suchthhat cbhphdst Lo &M@l antiaishentd20 thhr gugBaration
openi ng 135 but the exit of fluids fromcontainer 120

A qgghegesgwgn 1$<§r£e Srh&xtd 'c@tae%%&&elte@st Qt Ese;mte

opposite en contalner one exanpl e
i spensjn ssenbly 40 an be i.n ¢onnection
AR S En bOERE SRR Sebi SRITECL: ol BIERIBRS. BRo | faded

present invention is deplcted The dlspen3|n? assenbl y
afGernehanésga berraraldl B 4lurdsat dBorhnite) ends2¢bipdined
the container 20. The barrier plug 42 may be secured
in the end 22 of the contai g 20 by any suitable
techni que, e.g., adhesively, by welding (chem cal,
spin, thermal, ultrasonic, etc.), by a threaded sea
with a gasket, etc. The barrier plug 42 includes a
seal 44 over an opening 45 in the barrier plug 42.
Until pierced or otherw se opened, the seal 44
prevents fluids fromw thin the container 20 escapi ng
t hrough t he openi ng 45. Likew se, the seal 44
preferably prevents fluids, e.g., air, fromentering
the contalner 20 unt|I the seal 44 |s plerced or

o, — Y A A" Y ar
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piercing, tearing, cutting, perforating, etc. For

exanple, the piercing elenent may be in the formof a
whelosowses r cul ar die that punctures or cuts OpPOT/URE05/011659

seal 44. The dispensing tip 46 al so includes openi ngs

48 fornmed therein that allow the skin antiseptic

conposition | ocated within container 20 to pass

£t-hgr §R§bﬂuﬁ£‘r@tﬁtﬁﬁeff@ar§%c 44 has RBRA-RPNEAEN Y two

vari ety of mechani sms may e used to maintain the

Bsichgta bt 3996807aR L el AL onshias st veeL e

rC|n@ anpl €, the
di spensi.ng tlﬁ 46 may be threadab en a ed with the
PERFEFBFepfely 42 oh ‘i‘]?fevec'or‘ftaa? e 17 menhey Ye

preferred that detents or other structures be provided
Cesapré¥end” t hbuninpersi npatye 46 fdomdizshgegiany witd 3.13
the barrier plug 42 after the dispensing tip 46 has

phees parvoal hyciiv epdiedl. t e xdurangidelixed in a mixing
alternative, the threads used to assenble the

d@kﬁ@@nEhggoﬁéHlﬁG a?rm O-K1e Dalld &I Rl 4G A% My ttﬁ/llnder of-

non-rever si ng. detents or Ot her St ructur es rray

f erabl str n the

e BRI RS %ru b Dol A PR i g 2

prevent. unwanted or aCC|dentaI advancenent of the
fénléeuﬁsr Hythi paBusirn httarki " plhRPees R fufat ehe  The
pi ercing el enment 47 does not unwantedly pierce the
eseaiidddesTherdi spbnsied wsdenbihe 40> alowlen ctediimions:

FIG 1is in aclosed state in which it preferably
seerfier asrt heot dnedt on whuseal i g ther enthadZ Ofrdhed to
contai ner 20 such that significant anDunts of fluids

SVMO J&' Qzltcge CQQ& PeLe 2t9f C@‘n@/%l dé S ?enkgcpﬂf%e and

kemrse significant anount's
iner 20, ir or g her cannot  ent er

i Rontarnen SotoaeiER 1) %ﬁ}tﬁﬁs SR to
that smal | anounts of gases and/or f1 ui ds may pass,
Haye Ao Crufbt FBRANIYR sPHN? F7 cmamintestigd | Ipasgcordance
t hrough t he di spensing assenbly 40 in its cl osed
waittdt ASTHf Der7advaaseneathod fdwe hspbnsbeigldti pCrblont o
the barrier plug 42 towards end 2 1 of the container

A bhyrd suf bheheat cdisippecesndhies pi ergidg, e eg’rem 2363

pi erces or otherw se opens the seal 44. I't may be
pj%f ”ed ggagfae nat?'?{:? ee}?@ f t%‘&ld Penstﬁ‘eq tip
60 arrrer plug dé S oroth
structures be provided to restrlct or prevent rever sal
HﬂOQFﬁérﬁdﬁﬁnQQWEﬁtaB?V?h%xﬂmgﬁ%nsrndT¥¢r?¥ﬁ¥%ﬁﬁ?Fﬁrﬁﬁre
barrier plug 42. Because the depicted dispensing tip .
Md vies izkdeadabl § pagdgedewioh thebdmg i evagidigirt X he
rotation of the dispensing tip 46 about the axis 12
0SS .t Nehpi eE6hBgi 2helBnt t gt 0o SDVEs | ArdNsdwn alQUtable
the axis 12 which may contribute to opening of the
;seal 44 as the dlspen3|ng tip 46 is rotated rel ative
to the seal 44.1f both the cover 36 of the venting
assenbly 30 and the dispensing tip 46 of dispensing
assenbly 40 are threadably engaged with the skin
antiseptic conposition dispenser 10 at opposing ends
of container 20, it may be desirable if the threads
are provided such that a user can rotate the cover 36
and tip 46 in opposite direct4-ons about axis 12 to
si mul t aneously open the seals 34 and 44 at opposing.
ends” of the container 20. hi the depicted skin
antiseptic conposition dispenser 10, an applicator 50
is | ocated over the openings 48 on dispensing tip 46.
As a result, the skin antiseptic conposition passes
t hrough the openings 48 and into the interior of the
applicator 50 when the seal 44 is opened. The
applicator 50 may be made of a variety of materials,
e.g., foan] non-woven flbrous nmasses, woven or knitted

L .. o,
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antiseptic conpositions, e.g., apparent surface energy

of 40 dynes/centineter or nore nay be preferred. It
worays/obmswever, be preferred that the hydrophi | PCT/AUSENE011659

used as applicators in the present invention have an

apparent surface energy of 45 dynes/centineter or

nore, possibly 50 dynes/centineter or nore. In sone

i nstances, it my bevpirierved=tiabrd e hydrophilic
foam be wettabl e by deionized water (thus having,

e. g. n- . Sur \ener g
GynelPeantraEr o o R e tp drurhe PRAPRRTE
apparent surface ene i s determ ned,according to the
R pSPERE LEGF § 56 o T RS C a6 ad P La8sBr bed
herein. Surprisingly, hydrophilic foanms used wth
paqaépégaékﬁnséhi¢%é%¥¥é¥@§ﬁﬁ§%ﬁﬁﬂ@ﬁsCBﬁé&N&&~su5é?ior
antim crobial efficacy as conpared to traditiona
phydoQ DT 10,f @earaly St nvdarpredddcat \ire rhanoeirente ey hbe
possi bl e for aqueous enhancenent nmay be possible for
CRAPEQUS 138t ESeRbI£S) anpld.ed;iurl nd choam. SchibcBbushesd

for use in, e.g., disinfecting the hands.of a

cli.ni_ci e.g 0 r r t -

frefer (Ba Chk ST he R RS Sl e aEBkeR s e
openings 48 in the dispensing tip .46 and the outer .
Pd(iEReE Jof PPhe Ebb§i%ﬁﬁ5pLéﬁgb§ £QQ}a&8ﬁsﬁs$énWF‘ Na.
Uniformty in the mninmum di stances between the

Soperi Ngs c481dndighef brarslys fetae agfatehdhepslaitedtyse 50

may reduce the tendency of the skin antiseptic

2CARReS t itpe tasdibp fitosnl fesappld catdredb @ ducualy to

di spensing of the skin antiseptic conposition. It may

12139 e usef gk Lo 59%&50&06 heor$ize And Hingtdiidutiion ehe

the openings 48 1n the dispensing tip 46 to preferably

uni f or fill, the appl icator i i,table di ' .
W/ AT aHIHGS 45 onay PBErS <05 o8 PR et Br e TApge vich
to 6.5 nm The size and distribution of the openings ,
UG mRrhracyf WaseadoRiaSTarddly ofhe ddpdiee &g Prereed in
porosity and apparent surface energy of the applicator
60" Gurgtolnidieng fole dng penssagudniipl ieialidiead .sc @it y

and surface tension of the skin antiseptic conposition
Mt ke corbiakRBhs 2Rerd hestuibera of, opEHNgHA8 durs,
the tip 46, etc. The applicator 50 may take a variety

f. differ o ngdi L1 ende
]?%lesdesiitno gln%ttoi ?gg? ?g g%ﬁ%osgﬁ?ﬂg ocgﬁdél J;tg/er%lgter 10%%%; R 5

sui tabl e shape for an app]icator, 50 may be, e..g.,. a
RIS aﬂndc;ﬂqﬁﬁr&fﬂi £Q1 TR peSIRETRBIT ed T G gt L

may be preferred that cylinder be a.right cylinder as
slemrgtad ofalthieogghcdbef gper eyt ] elaras et diaipdhdo be less
provi ded. Another variation on the shape of the
2 it ans/nis @dskdl eanbRet éave Whf mdheskireakage. Then
antiseptic conposition dispensers of the present
H’Jg%i%c%ll Thd P n%%@r?.%@?wé@ Eh e Bi zdde @RPlp SR F akvD 10adeq

ed as a part of skin antiseptic conposition

dj spenser 110.is in the formof a truncate 0 '
B et 30 ARUNSEnarRe TS SR AR e datpre
the shape of an applicator used_in connection with a
ki rmtyespttisc 3¢6ngbsrRi R BR8penser according to the
present invention is depicted in FIGS. 7 & 8. The
applicator 250 of skin antiséptic conposition

di spenser 210 includes two opposing major surfaces 252
separated by an edge surface 254. The edge surface 254
may be flat as shown, although other edge profiles nay
al so be used in place of the flat profile shown. FIG
8 illustrates another potential feature of the
applicators used in connection with skin antiseptic
conposition dispensers of the invention. The contai ner
220 is elongated such that it defines a |ongitudina
axis 212 along its length. Al though the major surfaces

~N N

e o "
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pl anar surface, e.g., it may be slightly curved,

undul ating, or include various other deviations froma
wo ecaws/opdsacar surface. A potential advantage of PCT/US2005/011659

provi ding an applicator 250 with a canted nmgjor

surface 252 is that during use on, e.g., the skin of a

patient, the container 220 (which serves as the

handl e) is spaced fromtheapakti ent's skin when the

surface 252 is resting flat on the skin. As a result,

cl earance may be prOV|ded bet ween the user's hand and
the—patTent rs—skim—That Cl Parange can I‘eUl?Lce the
I5oRRIh5Ed of cdontlact Betweén the usef's hand and the

Ot s skin, thereby inpioving aseptic fechnique in
usgadf the skibre a:;f(fc&@@id'am ¢aspesisl oncsispenser | 246:ipi-
WMacthe1appl ifcat or PAQmi:s sof timnd/ or ¢enfrdmanbl e | Esush
as a foan), {the capted majon surfaces Zﬁﬂﬁmﬁt¢)nbﬁilica

picatty prevent—the UISpe Ser _ZT0 Tyom belng uged T
1§ gnse skln ﬁntlsept?c conposfﬁion Mot hi R body
GtPrTced™*)elg. . vapina, rectfum etc Anong the

vanhbatd-08s ijn appl | sarers thavotmy be|deseri bed Wethec,
respect to KIGS. 7| &u% onejwantation|isnhapplicaterhr

gestgri—fray—thctudermaor—sunfaces thai—are canted at
RHvEetadnt _ angl es ffomthe | gngitudinall axis 212. {In

a‘?ﬁS’Pﬁ’fﬁle€/ar| ation, lone of the major syrfaces naylbe

| ecated in g pkanelthat is parallel toothe 0.6
amght udi nal| axi s pd2orwhi | @ pirher abher affegor sur fladeer
gricantfedrr @l ati vel| timptiiee | qrgrbindi nal) sagpisng212. |\sheping
t flepdant ai ngr 220 ts in the|formof an el ongated

ubutar shape, &I Ty De preferr that the,mj or
sﬁifaces 252 bé posi ti oned quch that the IongltUC|na
XIS P12 defli ned by the cont|ai ner 220 |does not

EPGIQPFf ode ar ‘hoth of thd major suffaces 252 1F-G

15

Pswleptetaseariot Ber yariztsi on |in applicatorsizsed ijn 60
VOﬁm@ction ith the skin antji septic canposition

T Spensers. |The._ap ITca&gr 50 of,_skin anﬂ;ggptlo
in

ggﬁ 46n di%spenser 3 cl ude§ twd nmj of surfaceg'
3 ? in the dLm cted enbodinent lare generallly

DavA b@x}evvith each|ot hers. The | ower sdrface.852 ils’ 16.2
ocakesk i n a planef{that forns an anglg a (al pha) wWth
hmmlong|tud|nal axi s 312 dgfi ned by tlhe cont ai ner

ed—appticatror O may be juseful 1 n

oFﬁﬁﬂUFﬁg arance between ja user's Handon the
B?ﬁ g‘l:xﬂaé} 32 and 4 pati ent'is. skin durh ng di-spensh g
ph-d7he skin jamtsi.septi coconposi tiom w tihi n 1he 34.7

Cosvarsmiaim 320. Thejangl e a (fal pha) may preferably be
| 5%)degrees of |ess, in sone |jinstances {10 degrees |or

98.2

©SS—Ar THE[ Oppgsi|Te gng of[ the range, 1t rgy be
)F%Zﬁip&%:thatgﬁﬁgle a (glpha) gé' degreé?ngr re.
Ff 57 10 dépi cts angther optipnal featyre of sone

enbodiment s bf ski-n—anti-septic—conposHti-on e-spensers :

Q*f ! ?.s eres§ w Q} Ilon f}:% §1l§ %Ht'ﬁ:?pt Iugface area is

%%ita%%' Tign i %P&%ﬁ T e aégoégplaica;@.{ 250 erume

A gﬂ%rsp@éb Iﬁme T R T 053 1C 8 &k pore
o fr

& sh&eeve. 65| &RUEAED dvsrieeherAbL snarade of
materials ( ., films, etc.) that are inperneable to

the skin antiseptic conposition | ocated within the
contai ner 420. As a result, s#éen the skin antiseptic
conposition is delivered to the applicator 450 while
the dpplicator 450 is |located within sleeve 460, any
of the skin antiseptic conposition that escapes from
the applicator 450 is retained within sleeve 460.
Furthernore, the sleeve 460 may be grasped by the user
to pierce the seal (s) and di spense the antiseptic
conposition into the applicator. The sl eeve 460 can
then be renoved to reveal the applicator. In this
manner, the appllcator |s easily filled mnth t he

g e . o " T T L T - o "
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under the force of gravity, etc.). Any of the skin
antiseptic conposition that would otherwi se drip from
WO b@sapgsbé cat or 450 is captured within the sl ereBUEB05/011659

After the skin antiseptic conposition is dispensed
fromthe contai ner 420, the sleeve 460 and appli cator

450 | ocated therein may ‘be conpressed and rel eased.
Typically, that conpression and rel ease sequence w ||
result in substantially all of the skin antiseptic
conposition returning i ntxaviperappl i cator 450
(particularly where the applicator 450 is constructed

of a e 60 can
be rgﬁé§ heggg% |ca% M@%3§“%L éi&h éﬁ ready -
for use in dlspen3|ng the skin antjseptic conp03|t|on

S OMETRFAICERT. PSFESYBS N At BRTERCEBFLIRISES Pk Adiendmmer
just described are preferably flexible to allow

sddnpre dsivod @hxeﬁeoapéblGat@lya%OD%St@QuﬂrQﬁﬁnﬁwum&$ntlon
In certain circunstances, such as prepping smaller
T&fee%ﬁatlltnuﬂBWa@e 1@1&&IrlpaBEEeﬂ01ml’S@ the Seawestd erior to
squeeze sone of the antiseptic conmposition out of the

&%g Seaat o 38 of el aihneduhBat 805! @exes1Thecysl wae of

eeve 460 is preferably at least as ‘great as-the
f the skln an nposi f.i t

é%ﬁi |ca%#r? F%ﬁgg 2 % %%@ggs§$l
t he volune of the sl eeve 460 mnll be at | east 200@6of
RIAQuoPUMBTEf RIRPHIGH dntCOSBFERE LUBNPERTPTont | YAT HELxed
container 420. It may be preferred that volune of the
vall tBewe. 46 e BQR06AHROSILe 260 8hé QolBirpawfs tdfe dkignized
antiseptic conmpositi-omn within the container 420. The

Y Ue ofhd hes8lieeyerdss preaseaetdnWat haaigienpiye" form and
applicator pad fully inserted into an upright sleeve

h%%@%ﬁ%}%lﬂé J?afeﬂfllr[@%t ' Hf‘h%t E@iﬁ@ﬁgatlgﬁ Qgﬁél@IorY@tv%re

e sleeve i s recorded and

converted to volu n of 1 g/c

S o1« 20 S e SR RGP DeTeb by AT Lrar 1t Fo
sleeve interferes with activating the di spenser. For
Exatpl el th re somw erwliafe®’S/rRe dndpbastngeri D Berrs:
rotated relative to the container to open the

dbspenst ngrsenl tdbbe A tslreeve Thizamaext-éatiswasopfibivenired to
the container would make it inconvenient to grasp the

S| £EYE SOVEEL L APPALELAtQYr Ratrich 2R 1 BANde aRErhditce
contalner In the other wi t hout inadvertently grasping

sl eeve. Furt I e a
R e 3 e Y
contai ner 420 so that .the sl eeve 460 can retaln any
EseebEs anr e sEHRYR Lot ifon and yet be easily
renoved. Furthernore, the opening in sleeve 460 all ows

a sterilant gas (e.g., etBY¥RMBBEQXide) to enter and
sterilize the foam and be easily renoved by .aeration

afterrhhe skenplézatl st LoMplLirephibarappl aaat or
450 covered with sleeve 460 on the dispenser 410 may

Psorfnﬁiﬁag&&eﬁcllgégfgﬁwn@@ LlcRAIRIeSUENCAS 2uh80
I's pernmeable to sterllants such
s. et hy] ene  oxj de r entire exteri
571 £ P panterea otidn TR 9% dae” Pregget Higefion.
clinician renoves the outer package and aseptically
del i vers the sl eeve-covered applicator 450 to the
sterile field. The antiseptic conposition in the
container 420 is released into the applicator 450 and
di stri buted by massagi ng the sl eeve-covered applicator
450 (if necessary). Finally, the sleeve 460 isrenoved
and the antiseptic is applied to the patient using the
applicator 450, with the container 420 acting as the
handl e. I n enbodi nrents where the applicator and
di spensing tip are threadably or slidably engaged with
t he contalner t he sleeve 460 'S preferably

...... g _L:II a - 4 .= - .
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procedure. A known thickness of filmwas cl anped
bet ween two gl ass test chanbers (1.6 inches (4.06 cn

WO noodiogaseé er at the base), which were seal ed tBCT/H82005/011659
filmwith an oring on either side. A cylinder of 100
percent ETO was pl aced upstreamof the filmunder a
pressure of 60 psi (0.41 MPa) and a slow, 10 m/hr,

I ,
g R b o S S e
BR8P SPondREEO e 28 O R R00 Wt Chr od] ‘Lobe e

cont.ai ned 20228 CORBO Coconut shell charcoal in two,
Coapbiretis onf r oht 2 (R0 Frgdf aff/BackrP20@sng)xafdwish 0-33
commercially avail able from Supel co, Bellefonte, Pa.
phdeal by BREROETO 260 tampped’Drpdhe bfodeipoiteédwadre. The
back is analyzed to show that nost if not all of the .
ELPure {QUngro8stdeih ronidoddn siigrirf ireant abd G(Bddent 1y
I's found on the back portion it suggests that the tube
s quer | oaded and; Lhal o008, EIQ s (passed: Lpf ouahe
e indi'vi dual “sections were renmoved fromthe sanpling
tube and extracted for nore than 2 hr with_2. 0 o ,
12O oAt & BEYHr bTEHECETEY THE eXtir-dc 388 6?F‘8n§1f»\/\l:ér%/mln
anal yzed by gas chromat ography (GC) using the
aral Ihedidngorqbi paens - andhedndilte oriskaimed: BaEAriaAgiRent
.Technol ogi es 6890 GC or 5890 GC or equival ent Col um:
Agiveanitz ekdP+ h NNOYWA¥d 80 mand Ot REmm dhderd fuiilcim Cabr wes: Pt
Heliumat 1.6 rtiL/mn Injection: | nmL split 1/20
' amh, 38Gphfafive MRlpikhen atrn20cigints
ft(%ﬂ% ( %Iege%ggrén % 63Delt%e)‘cti on: Fl ;(r%%p i oni zati on
(240C) Under .t hese_condition et hyl_ene Lde.
4 oriepera Rt sl BEr ERRhL 8 R A N Bl (800 BEC i Table
sol ution of ETO was prepared by collecting known
%ol umes of ethyl ene oxide gas at room tenperature and
pressure. This was injected into a seal ed vi al
cont ai ni ng a known vol unExMEdetBone, in which it was
extrenely soluble. A series of standard sol utions of

knownricigneeaidoati ansusagatedethy sesgaatatdionst bad of
this standard with acetone. The standards were

L DG AL UBde L e RANBCORMLLLOOS: &% I S 2MR! Sumed
extracts so acalibration curve of peak area vs. ETO
concentration was set .up. The s concentrati.ons_, .
TR B3 FREEPDGRERTRC OF (HE BOaR A ed ention.
values on this curve. Thus ETO perneation S&g}@/hr_/i n 2)
Eh¢ B Euma et sc 686eRt PatEEnskapiy gadiio utittn) ) x
(extract solution volunme (mL))/(Filmarea (in2)) x
(Tesdsii moo)hmek Wheedneex frant Dsghedd corpolramgon.2 ALO
Filmarea = 1.227 in2 (7.916 cnR) Test tinme = 2 hrs

Bhe: E1Q RRY,NRALE00, Wass GRRRS LREh! b0 Pl ET GAHEROSAL 200
to nL ETQ Ar/cnR. Then usi ng ETO density equal to

0. 88 C TO peryeati. nv ed_ i

By R SRR B U aRE Byt RECFET m 1 QRRGaDy yas pressed
mcroneters to give ng of ETQ hr/cn2/ mm GASE
ETHYLENEOQIDE 1#eS) SOANS 2PgsPuBRaRT 8Ly FaFde e Thy
5in (12.70 cm) dual heat seal ed pouches were
cahsinaicted aundi td gwalwerene st h afr 0. U Enforod bler,
first 12 films listed in Table la. The pouches were
filled with 25 m of tap watgg- and exposed to a
standard ETO sterilization cycle in 3M STERTVACAXL ETO
Sterilizer, 3M St. Paul, MN. The sterilization cycle
was for 4.5 hours of exposure to ETO at 37C with a
2.25-hour aeration tine.The contents of the pouches
were renoved and anal yzed for ETO residual and

conversi on products, ethylene chlorohydrins (ECH) and

et hyl ene glycol (EG using ANSI/AAM /1 SO 10993-7

Bi ol ogi cal Eval uation of Medical Devices- Part 7:

Et hyl ene oxide sterilization and ANSI/AAM St 30:

~ o g
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M nneapolis, MN. The results were reported in parts

per million (ppm APPARENT SURFACE ENERGY TEST The
woredsodwsbor nmeasuring the surface energy was ARTOCSHOS011659

Met hod 118- 1983, with the nodifications described

bel ow. Surface energies nmeasured according to this

nodi fied test nethod are referred to herein as

"a rent" surf ner.gi.e h dif i Sk e
TR A 15 01 b5y 50 & B RESTRRG Sir Pacd "SReroy 67 & For °
fabric or foam by eval atin% t.he a plic%torts 4 int
b st AR (RVEELGHy 8 EarPds V6P Snderdged into
~met hanol / wat er -conposi tions. By enpl oyi ng .vari ous _
powddwrasl dfoatetcharidh dnd wattePti FtlHewpmgl PEgrepure in
resi stance test, the nmeasurenent of a range of surface
COREE £ oSy dTek e 1ac qanplTiheh edr fSufaane: trensi arswdkeesre
were extrapol ated fromdata given in Handbook of

%ggqi rys1dnd Physics 56th ed. page F-42, CRC Press,
° y pI%%f%%g the data and generating a regression curve

using the foll ow ng forgg%gﬁ f%réace tension = -
0. 0000777x3 + 0.0163756 = 1. 9137x + 71.1475488
where x = percent, vol une of nethanol. The conpositions
and TREF rerap s ent S VE S e RETHRATRTS O €58
foll ows: The test procedure was as follows. A specinen
iebnehezapihi qeewfofwarmarathariad t aspisstpl ec e Sueh fumgd
the maj or surface used for testing was horizontal. For
SCONNEMHEREE hhed estidawia coptici®dlad RP2H0C ifvesmion.
tenperature) at approximately 50% relative humdity.
[ \r s ex; featc 4
B P T R e e LT %01
shown_above, five drops of _the test liquid were gentl
(BFRERACOAC? he &t Tt A LHE LTS EaT Bre MR o LAt ¢ 1 O
drop was placed on the surface, j.e. not allowed to
Phabb ofit YOoR)i1HFset weRenskefateth| 2 - Pheahbpl PEABFONEL 00
not honogeneous, (e.g., was a |am nate or other
ana@nshapogenesust coasdtitd omtet he Testmltigure wes pressed
pl aced in various |ocations on the surface that faced
ihNg hWABLEHDRLkOY BHLK SERY | SusOERAShE1PNealdindd e Mie
the five drops wi cked into the applicator within 60
seconds, the test.ligul f Xt . hig o SMI
EHergy it ceantmen feTeatralEr55e Thrk nad on tHE"
applicator surface, the apparent surface ene S
TPGE6FAEa 50F hE Uated oFSTReT AT ghost CAUMBEFRY 19 i &P 5
whi ch had at |east 3 drops absorb. (For a liquid to
heetrsa sUhbacehtheatoifedemabpsion GRSt RelVegHLEerd misto
be less than the surface energy of the.solid. Mre
pRfResendet epakAaki @R Of 6 t es appareblosing aseoendigy in
coul d be acconplished by preparing fluids with surface
[ N Late t e; F Ly Heua, d
iR %5‘55? leH!E“Jl'\/ANJﬁ%% hQHAHI\#Ig%/IE%E%%#A ST test
Two fornulatgons ver g ﬁﬂgcged for antim crobial
&SNSt § PN SAOWBt hBd T 8PhFI A4r to ASTM Test Method E-1
173-93 Standard Test for Evaluation of a Pre-operative
Skin Preparation, except that the conpositions were
applied to the backs (considered a "dry" site) of
heal t hy volunteers and the baseline bacterial flora
counts as put forth in section 7.1 of the ASTM net hod
were not as high. Preps wereigl ways conpared to the
2-step application of BETADI NE Surgical Scrub (7.5%
povi done-i ondi ne, Purdue Frederick Conpany, Norwalk,
CT) and BETADI NE Surgical Solution (10%
povi done-i odi ne "paint", Purdue Frederick Conpany,
Norwal k, CT) per the manufacturer's instructions. Al
studi es were random zed bl ock designs. On the Study
Day, two sanples for baseline mcrobial counts were
taken, one fromthe upper back and one fromthe | ower
back, on opposite sides of the spine. The test

e e I



m nutes, w ped off; and the BETADI NE Surgi cal Sol ution

applied in an outward spiral fromcenter. M ninuns of
w@2@Blpmet s were used in accordance w th sectiPOBUS2005/011659

8.2-8.3 of ASTMtesting nmethod El 173. All subjects

refrained fromusing anti m crobial products for a

m ni mum of 2 weeks. The average | og reduction from

basel i ne was det erm ned hz conposition. |f
multiple sites were run,ﬁgé%ﬁg%gireduction for each

site was determned. Results re reported _in_average

| og FQHEC?F%%%f%réﬁiﬁ%ﬁﬁﬁtfﬁbg&%g?nggﬁﬁ 1PE§ PBRucti on
val ues). Note that an appropriate neutralizer was
isometidat dpni Pl e FHagranieatisdd ase ofe dhpn fumed
accordance with ASTMtesting nethod E | 173-93 section
68171 caFbbumashi ped yomeirdes yesttemsiatee dadldlgwitngf the present
neutralizing sanpling solution was used: 0.4 g

1RQLASSHHM dirhy dg pgemphash aidied Gk & $0@igdMghydnegenIre
phosphate, 1.0 g TRITON Xl OO surfactant avail able from

WUnj o id [ Py, | .on =T : i i
B2 AT e AT abrE Fromirrener b Perr P R TR
NJ as_Cat No. 03376-250), 45.0, VEEN 80 (1Cl), 1.0 ¢
 328di0uRpERPoSEI YA -1 "> ol‘té?‘%nfif”z’g%‘I Wéjt'i?‘? i OorR%?thEt FP%
total volume to 1 liter. The sanpling solution was
MIRESALe @ 0By 2nddi hg0 apar e mpo g iz twidierand TheaMilrgure
with stirring to approximately 60C until dissolved. It
Wwaas riihed phagediking ofdad serisharthaiilaamastde rhtenz ed.
GLOSSARYEXAMPLES EXAMPLE 1 Conmerci al I'y avail able
éﬁ%{s@%%at Leebi LAB Of1 Mty NGr tHiekNess) WY @xtruder

eval uated for ETO perneability using the Gaseous

t hyl.ene Oxide Perneability,Test_de i bed. a e. _The _.
’ gé?%rﬁsp%agh ?XEF u?% h?%i/)c-’(?fie % e? 3(’)? JE He ﬁ%ﬁrleo“ﬁesdefwa%\f} ﬁx-r%ér'%s Lon
. evaluated are shown in Table Ia and the thickness of,
e fli/4ed ddameEsyl et PR FRS ETT perfRbina Pt ggndataons
shown in Table Ib. A sanple circle was cut from each
fofr tole eotttrdudste@neebet t eatbs abde 201 HDRE sed to 450°C
(comrercially avail able as FORTI FLEX B53-35H 01 1
watiralydapomagel vay1Potyet hyhedendod t foAneridgs.  This
Houst on, and the other bottle was PP/.EVOH PP/ PP

X) _ .
and. s gécf%%hgggggggﬂegugﬁt &99@%4,@19@@@' l ll_l_B’h/énm

avai rom inz, Pittsburgh, PA).

anpl es, were eval uated usi th seous Et hyl.en
BemaBi Py TeleEE TR AR R e 11 the SlffpIGrueh

and results of the ETO perneability test are shown in
Jabtregtith SOFoDmad] B2 tATAE ¥ SThames VETHEE: OF0 USIWNG SAVE
BACKGROUND 1. Field of the Invention The present
pTeveium wa=L1akéedt enathasakystudiote usel lowiyglridear bon
conversion processes, and nore particularly to the

' LR oRdEkhed180ti d Bgd degat @l Med S wak
ﬁgﬁggﬁgé%gﬁhq%?@%hgei?? Soli% acid catalysts are used
In.a wde variet f _chem. cal cpnversion ocesses J
PR 12 G OARaT DB T BEnGh BaL P noRiTy ext T adhotor.
Particularly, anion nodified oxides such as W8/ ZrQ2 /
B0 ENaNs 53 /L B0 r e 88A e/ #F925haE ST ShR, are
strong solid acids and have shown prom sing
performance i n hydrocarbon conversion processes such
as, for exanple, isomerization, catalytic cracking,
al kyl ati on and transal kyl ati.gop- See for exanple, U S
Patent Nos , 6,107,235 and 6, 080,904. U.S. Patent
appl i-cation Publication No. 2003/0069131 di scl oses a
solid acid catal yst conprising a conmpound of
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anion-nodif ied netal oxide doped with netal ions and
a nethod of isonerizing an al kane using the

W@ a10al0yssve Cat al ysts prepared in accordance w t PCPUSZNG/011659

art nethods are in powder formand are not suitable
for loading into nost of the conmercial reactors,
which require catalysts forned into granul es, spheres

or extrudates wth good ghical strength while
retaining high activity. % id acid catal ysts

nment i oned ve_can-h d_wi_t_h_b_i_id_erq such as -
FPWhicna, clldy, or silli*a to prdvide shaped cat allyst

gpanty cl es. Wixvhegood rethehi cal Fgerengt hFukishever|, Furhe
Mceriplt vy of| sihécshapddibétind catldryst s | Fotiw kanesilica

Rigéereri zati{on4- - partli“cdl arl y{ 7 hept ang¢ 2Psoneri za&% on
freuptodifedd Isignificantly as cphnpared wi \
FORRECF"0r M 458 or di rgf}z S what 8% neededs?€:a 450°C,
cat al yst/ bilmi&F conpdsi ffon whi ¢ has hid

Ry th and good cat alytic performance. SUMVARY A

herej \A.hi ch

ﬁgfrl ses an gxygen cf%npound O an el end % sel eth‘ v
It gtglup IBZI% or Grgl 14VA Oh%%? Per ijQ %ﬁm'gabl Shg@i'ng
iﬁ; r@ Ssha %oxyg A co of alf errent :
BCh fé'ﬁe%gmfnruiy S-otpd-B-or pop—VHA—ofsthe—Pert+ogte
&gbl e of the Elenents; and Ieast abqut 1% by mei ght
roEsetupyT sy at—T ght—of —fuoyed—STHTa s

p@yg)l cl es. The catal yst conposition is gdvant ageously

~0

EJTRIBIanE 1 N ¢Tedr ocaf ©@m CONVES 20N pr 0¢@SSEeS SUCHo a5
(s@geri zatijpn, cata] ytic crakcking, alkylation and

AFANPAEKyT af 10/, DHIABED DESORVPTT ON- QE2PREFERRED: -8
EMREBENMENT ((S) The present ipvention enploys funed
&tn{)l ca as a binder tonponent|for the shaping of powder

THoEEYToxT dgj catal ystS 10 achi eve a shaped catal yst
i exel | ent physical strength and enhanced catal yst

PEHTOrMEnCE O al KpgE T SONMEY $Zat T O, — (1&g . 71 Nat— B
ednvkhacgat al yst can| be, for exanple, an extrudateg,
sphere, or fablet. Mre partfjcularly, tlhe catalyst of

TfeePr €Sent| sVENT | po7.@ONPr1 B8 1an oxyderr.eonpoupge.of
sriecaivinpre| el ementp of Group | VA or |1\{B (CAS
ot at i on) of the Pefiodic Table of the|El enents. G oup

I VB el enments include titanium (Ti) , zirconium (Zr)

* altrd dherens ke (3 P ete@@?é?ébl’\%& eEFEPHRS 1PhC|SHg &2 eap b 1S BET
Sflé)ace %F?lcééﬁul(aSF fm@ nﬁ?ﬁoamleéezesorﬂwn( Sﬁz‘) iafgre volume
CPREg L LTIl TP IRGRFFY POFUIFPHER Phd ﬁges atf 2% yyenage pore
SEBRPFURE ST LGP S B o & BURTSE K e 6HENE  of the
Period Table. Goup VIB elenents include chrom um (Cr)

, ol ybdenum (M) andtungsten (W . Goup VIA el enents

i nclude sul fur (S), sel eBXAMRPLISH and tellurium (Te)

.The mass ratio of the Goup VB or |IVA conmpound to

t he Ghbgpe¥ddply MAomesndheapreypreatiby. nadge from
about 0.001 to 1000, preferably O .1 to about 100, and

1%&@r@£§éf&r@bﬂ)é’rfc§ﬂﬁﬂ&9&°lgha%ab@e@@@@&cgsoofPE%feeHl%Qd
catal yst conbi nations include, for exanple, 1'Zr0 2,

2/ ZI‘ Z/T @) 2 and .SCVVS
b‘f'oé Statal y%[?e%/gsnl% e rﬁ:oé'lfo g%l RS ReMS] or%xéa?i gmde

21-
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dopant sel ected from conpounds of al um num gallium

cerium antinony, scandium nagnesium cobalt, iron,
wa@boosovaspg yttrium and/or indium In a preferredr/us2005011659

enbodi nent the catal yst includes an al um num doped

zirconia conbined with tungsten oxi de, designated as -

WXB/ Al -ZrO 2 . The catal yst can al so include a G oup

VI 1J. nobl tal oL a i N j '
C%tra:%y}sq: BE tr%jgrﬁ%%ggr Qgg}g{lﬁygﬁ STpd %1%&%@%4@@&5&

1 di um e present 1 nvention

ins f d - sil i.ca. d.siljca i ed
= E55% RS- pREOSILSoR0si I 800s PaREEra 5o

silicon tetrachloride) in a hydrogen- oxygen flane.
£ fidre EﬁgﬁﬂﬁﬁiQﬂrgﬂﬁ&§é§§-prédGQX%Osgﬁic%#ﬂ%ﬁ%»ﬁQH¥ce
nol ecul es 'which condense to formparticles. The
cprdicles coldieiandisi at edqieaget herdiufhgNalco-2327) was
primaryparticles have a dianeter ranging from about 9

oD 1:9- 20O IhiBHD Nﬂ‘@%v%mpbhﬁ, pehiBayo part i cl2s4d Useres
together to form aggregates (the small est dispersable

i ts) . of from abo .2 .10 abqu I-C |
Oggdf]{)%/éléZsrioﬁe‘f'aﬁ'h%%eg(gr@gta é)s',g%i '%atgﬁrgngktéﬁgé?gﬂ 200,
entangl e together to form g%Ionerates of fﬁg@éabout a
0300 (BREBBURE AP HRTOHS /| TIRAPFPBFE STOWTT Rt SPHT ts
i s anor phous. The individual particles are nonporous.
whloaever Th¢ heleggtomeratesssade iatoeny "APgan vbige Vofome and
(>98% . The BET surface area of fumed silica’
sh¥Bbgathylyapgesidddm abeuicalednaRhignt ooadibut o280were :
nm2/g. Fumed silica suitable for use in the invention
. he, obt aj ungers thg,desi i 08 AERESI kifh)afs
sgggﬁgsgggb.#ﬂgecunder6sﬂgn%ezkgﬁggign CAB-O-SIL (r) S

fromthe_ Cabot Corpor.ation. hown bel ow, . fu :
T&FFi B4 pr ?ﬁ%sa%%ﬁ%?fifﬁﬁif£%§¥r§f rggﬁ?tgh%oggg 1a5a

i sonerization as conpared with other silica or,aLunina .
mpAeRs. VAE Pei%er bRt BPWRSTgRP ot ORAREdWSF Bab WEE
Is incorporated into the final m xed oxi de/bi nder
peattallystingnposcediore jr efenahiariye Esasplabdut 59

and nore preferably at |east about 10% A s :
pderanshhatedebel pysulthe {rurathasid iiea Ta®lsuspri singly
superior to colloidal silica as a binder.Coll oida

silica includes anorphou§x§gbtga7particles havi ng a
ou

size usually of less tha 00 microns. The
aggregate particle_size can as small as the_size of
thep?%ﬁﬁr?XﬁEP@FCFéi?sﬁﬁﬁ;%ﬁﬁg SIEPRE LB 8Pl
silica particles typically consists of silanols having
ipptheaiypk tgroupsripraened thptarteyiStées sfogpotiey, mixed
Si-(OH) x, or siloxanes, e.g., Si-O-Si-O. Colloida
Windega -i-s flypdcal L ycpy odtmed Dy radjadsining HloengHmudked
sodiumsilicate solution, for exanple by cation

o '%Eaa%gl%a&%_tf QEM feShlb&an SO nvee 0l et BERLinum was
stabilized™with cations such as sodi um or anmoni um

.Col]oidal silica is ' I a I gM] m

e (R SR G Oder SPOF T - THE Foddet skt oy et
present process may be one whjch contains significant

droms Pegypfal CanaPert ¥ ghtqafa@raz}nchg)d alumina

paraffins. In addition, the feedstock may contain
(RaredTitlel) ¢ warso it B ne dmpoom dSA.SRld /Nor iy driex is@maflfions, 2.40
such as cycl ohexane . The present catal yst nay be.
used to isonerize C4-C8 parajpi.in hydrocarbons, either
as pure conpounds or m xtures.
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In refinery operations, the paraffins will normally be

present in mxtures and, in addition to the C4-C8
worios/09®mbe, may contai n hydrocar bons boili ng oPCBHUS®05/011659

this range. Cycl oparaf fins and .aromatics may al so be

present. Thus, the feed can conprise C4-C8 paraffins

such as butane, pentane, hexane 'and these nay be

pPLESESE wdl /RBLEAST VoSt kB RYCH §$4§gé££9§t§f%ﬁf§osm

rom sol vént extraction units and re mer feedstock.

The feeds may also,_contapn,cycljc hydrocarbons, e.q.
2 (E t%]tel?f (ﬁarﬁ%"f o&%aﬁgﬁﬁiﬁasg yT%jeur& 1 carffgtpéfrc?paxé Rt
such feeds: may undergo ri-ng openi ng and i someri zati on ‘
of edrtPrEed Vatled -pr E§enBEXBRT e hea ¢ e 534 wWittP & s dough-
associ ated netal conponent, to form paraffins which
liken fodergsel isshsegueatiligncadeised pardie faaiscind clhorcan
be separated fromthe cyclics by fractionation, with
cbhei €Y&hd GReRel RE ateeyelied tooext FEst§ MouForr-exsamlias
cycl ohexane can be converted to nethyl cycl opentane .

o |4 O par-atki-n_tee ( '

o G A e S an S M g & ri 1T oot ] eoar e of
olefin may be utilized The isonerjzation is carried
TRER. FHE (L P A SOr e oGP AL YSF 20 6 B ARt ITE (e
presence of - hydrogen. Reaction tenperatures are .
lgafedbbith 0 thevt%affe fofl lahdng FrOFedergom ofonRdmitive
25C to 425 0C ) . Tenperatures outside this range may
Ehemplél i zedriad tdeofighrntzhey aeetnpemalty desssipswef ern ethble

Typi cal tenperatures range from about 200F t o600 F
3(about 43C to 316C) Pressures can typically range
fromabout 1 psig up to about 1,500 psig (about 7,000
kPa) ,- al though higher pressures can also be used.

Lower pr.essures, in the range of about 50 to 500 psig
(about 350 kPa to 3 50CkPa) may readily be enployed:;

EX3{#1€he use of relatively | dw pressurgs within 1his

BiargeMameklalgener al |
t he use of

yunel pilicer red 1 n

| ow pressot®idguisphient . T

DFghetd soLiger-m t
Neatiapeh®rtzatlwrina

Bigdegsual Iy carri ed

atgumtc g#fd-y) at a nol ar

out. In the presenc
ratio relative t

b of hydr @égen,
b the feed from

Cel@dpatynlO: 1 and uguabicy Fmom 0.5:1 t

D420°¢, Jpace

PN 061 tHrBFa @i s o yPI

catty from oI to

Tt HSY—and

tQo9¢ O CHSV:

Wrenm—an

P o d -
paldrdkecdratieniad (Lewkseaghsbiag Bronst

aoaitomat
bdrag ddnapSng

bt Mgsgeedch Nzl e cagjakyst, | Ower oper afconal

shefgeer alear a8/diay D¢ 7dsed, favoring thesosoneri zation
POMENcLTE [&9§) desi fedztTr acki ng reacti pnsza  Exanpl es
AR§d Eapatatdtee examples are provi ded| belsow to

(hl) ustrate the invéntion and its advaptages. The

TCEXAaRL e Setidri&ddeat @ t he T nvent1 on.

The Conparatlve

nEXARPheSs0dh nox 111

ustrate the 1 nvent

en,s but are

TPERE BEGCEDAEY | GST T

abes by way of conpapsson the

unexpected advantages achi eved by the 1 nvention as

*Opposegkrsbrmens deparanted/ &y Gt abyEsrrtAoml §nTinge dopets BET
spifteed aekdwleatedly sironoft afqvirntion - psarpiriem e orrst volune
sErgdeigriak dorghmese wietbnet Re 5/81 Fohi%8go: Average pore

CHRES PEED

dpescsEAcBes tpk BdH AFEBRTiiOMmAVaTassi PRAD RIATEEXE des wer e
prepared by the co-precipitation of 13 parts by wei ght
of ZrOCd 2"8H20 and 0.75 parts of Al (NO3)3 9H20 with
80 parts of 14% aqueous ammmpium hydroxi de sol uti on.

The m xed hydr oxi des
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preci pitate was washed four tinmes with distilled water
followed by filtration. After drying the precipitate

WwW@eooi0®se?0 0C , the filter cake was pul veri zeBCT/DEHOR011659

fine powder. The m xed hydroxi de powder was then
I mpregnated with 8.4 parts of ammoni um net atungstate .
sol ution, (NH4 6H2WL2040 , after which the m xture was

then gl e e 81 :128,0( end:1HED £aléd ned al, $0.QC
fo el I owm sh” powder  of

r 3 hours. The product was a vy

t.ungst at.ed al um_num daop zirconi a desi gnated as :
MBFACTS B AR IR e (P FROERT IR ae Fgnples 1-5)
shaped catal yst was formed by conbining the tungstated
RS HRTdGpEd ZPREDHT O™ BHRD e Binhwend spapilrgtand
then calcining, as indicated. To incorporate the noble
Jeetcalrathitve (Ehasnpdet éri aherbeast thgstal boli édlun inuimed eyped
zirconia was inpregnated wi th aqueous sol ution of
ANH)APt HNGB) 2atEhivstBi ¥EUCEmpasa i y&d@nshdhan 2-4

cal cined at 350 0C for 3 hours, whereupon the platinum

d t.o _pl atj xkd Thi a .

e e e R

| ati num was added prior t hapi ng wi th_binder. In
Do AP B GREAER (osCAIRBO At Tor g w (Hhe

bi nder. The catal yst perfornmance was eval uated in an
SRSt #9E dl9eteisiag erecénstrbadcohdiics ez ivinmldy Ywk low
bed reactor. The shaped catal yst was pul verized to
nettapin itaa It e deayata oty exbabi os. £3he dsowdtioftion activity
cat al yst/ bi nder sanple varied according to the anount

Qodidarivd Wixdrpial Is)cases the total amount of active
WOB/Al -Zr Q2 was mai ntai ned at about 500 ng. The

cat al | cad i-nto_a knch,o,.d. _quartz tuhe
reactl\%o%eva\%ﬁ:’a achgvtr%rlflt%gog)& Eéle!ggg }8 ®pe? oW THE Tt A yt ©
2ed., The catal yst was heated in flowing heliumwth a . :
I EHiE T eGP R56CPRRUSHEI 81 RBFT 609 ity precious
Then the helium flow was replaced with hydrogen, and
naterlc g iyt agdstimddgced Fon Aydwnpdgen bhe 35000 fir oFf
hours. At the end of the reduction the reactor
daeasaliufe masydlenereedith B308t08un Tbefed {@esk Gatping,
containing 3 nole percent of n - heptane in hydrogen
B d D o 0 ddigel 82ChOF, Jhie deAck QR dUCt s

wer e anal yzed by an on-1ine gaschromat ograph wt

FI.D .detecto nd a 5Q 0.53 mcron_al um .
G, Col PRt FEE R 5hue: SBnbl o Hlathun
15 mnutes after the feed was introduced. Subsequent .
aAAe P hARpRd@dat HSWAVALE elbnves valeprifHegly found
catal yst activity and selectivity were cal cul ated from
Satmwigert ieunpehls idriess wak pmpdoged andthdebiwebet ant s
according to the follow ng equations 1 and 2,
TRepasddamelon Loy $1eR 1% »09oPALo (BAPR)g [ dx e 1)
Selectivity % 100 PC/PA [ 2] erein: . PAis the peak

S I cts; . S~th nconverted n-C/ pea
AR Gt il e o SR Pange trac

' _ COVPARATI VE EXAMPLE 1 This conparative ex,ang)‘l e
qﬁ 1SV eﬁ}gaéng [%"eﬁ’alaélfii 6!1 These results indicate that

4.



and performance - testing of tungstated al um num doped

zirconia wth platinum added. No bi nder was enpl oyed.
wadookapdsse of the nmaterial obtained from exanpl BC/USE®S5/011659

i npregnated with 6.21 parts of 1.74wt % of (NH3)4Pt

(NGB) 2 aqueous solution. After calcination at 350 C

for 3 hours, the platinumsalt deconposed into

feh@al BHM%' 95 1dBeSA & WAs 1des ggghsg A8y tl@e/omlxed

Zr2 and used for the perfornmance test
rlbed above. The r Its shown in, Table 1

éo%smﬂﬂ% PGPS T A% S &P 5t LU8BRATPI o
illustrates the preparat|on and. performnce
char Het BAVSt pESC oPXRUPTH dHinddingni'Ra/ Aboinit RPxder using
oxi de catalyst. The Pt/WOB/ Al -Zr2 catal yst was
tpeepaxédrenoacﬁumﬂénﬁzﬂwwalanaanmaeatﬂm@ Exanpbenders, such
except that the platinumcontent was adjusted to 1.0

5 awt %1 18i8hapedl £ad aby statgdl BOW maxaigxi defe 0% st
al um na was prepared by mxing 8.0 parts of Pt/W0O3/A

- p a AeC | Co rat| and
rfé‘%@sa%?é ST Roacol oMb dal Arun GAitD DOEAF %F]na

in.a eous medi u The nixture ] essed

G TShTT FRe SR TAE SUbebie e CEa PR Rofie THESouna
-caIC|natLon condition was: static air, 120 C for 1
CRéalLySEailBeller® 2DRE Wity Pararptrat 6abprlBer nvaicgiid. The
held for 3 hours. The resulting material was
eptibvdatzedsiogf puree pouwiet wind assd@dxbopleval At Tawl®©f2) has
n- heptane i sonerization i'n the manner i ndicated above.

10 aTG%ursﬁs Bkt-e8ngtR SHhoWN i 1 /1ab! € 1ihenCRVBARATE ME XML LSt 1

This conparative exanple illustrateS the preparation

z pe haract eristics_of
ogo?? FaSReeT %‘%é%%%h FE0 oarde cAPATYSPe THE"H )/ wo
a%GAI ZrQ 2 cata S repared in accordance W th

APAP&LYFelBExR ?% 9t ¢t TS 61666Pt. A col | oi dal
silica source containing 40 wt% Si Q2 in an aqueous :
medi Five( Ral 6558293 omasswiftagien@debr orPORDEGL Ma¢ coand pore
Conpany, Chicago, IL. Two parts of 0.6% Pt/ W3/ Al
s1Ze0Rf. phepatedlya: Goaposatie Bxamplent wasdet xad
with 1.2 parts of Nal co-2327. The m xture was pressed
al h m éugse ly.calc

S i e Ol R R %

rais 0 400 C wi L

Heraipsi2 REbheen aret o &%%"%ﬁgaﬁfsﬁﬁawm e
catal yst was pulverized to fine powder and used for
fresREFi BPELEOANPRr FoPTRanc & alsdde B Phdaceereneeon, it
with the procedures descri bed above. The results are
ishowrairnthabl ehe 1supOVRARAH 2 sEXAMPEErdadbe sin fumed
conparative exanple illustrates the preparation and

si3QEBI bdahi 0BaRSTE ST MBNGR N AAGHEr bshies i Beeiiferr.
al um na-bound m xed oxi de catalyst. The platinum was

d af

0 RdEEE BB RSE Y SRRt R TRE AR e
Two hundg d seventy two (272) parts of WO3/ Al -ZrO 2
OBfepafed iﬁc%?%%%@aT%PQ :$ﬁ65%ﬁuP@e§@WeF%r?h9%%dW%
was mxed with 117 parts of Catapal (r) "D' alumna,
re3stpdr £ bhedehoarzeti amtah thendisdes parhstio F@%hve
nitric acid. The m xture was nmixed in a m xing devise
t horoughly, and then transfersted into the cylinder ofa
hydraul i cs extruder (Loom s Ram Extruder, WMyde
232-16)
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followed with extrusion into 1/16" di anmeter extrudates

. The extrudates were cal ci ned under the foll ow ng
wa@oodiopesens : static air, 90 OC for 1 hour; 12BCDCS1005/011659

1 hour, raised to 500 Cwith a ranp rate of 5C mn and

held for 5 hours, and cooled to roomtenperature. The

extrudates were found to have a crush strength of 2.9

debfcemn as besiieg/An- @g@ord T T
Met hod f or %lng;e Pel I et %Pﬁgﬁwéﬁ?éﬁ§tﬁ5§?i§%e§ gﬁEface

wt % 0 1 S

BETEN SRRy, T8 Reer Rt hEotRE B et Lon ana
arative. Exanp The extrudates . were

Cﬁﬂﬁ%fiﬁ 84?1?8 tg‘S\'ﬁBéPrﬁrF]&? 1BBERAGL PRABRE e t Figmed
reactor. The isonerization test results are shown in
stadplce andCENPARANAVEZEXANRLE BeThedatompayawesker. Strong
exanple illustrates the preparation and isonerization
ipeefteriinoenaharaduesi shecsci@itpreei phéatgealyst.
silica-bound m xed oxi de catal yst. The Pt/VEB/AI -ZrQ2

cat a3t e WBfe PAEBRLE L V&,
Exarrpl e (]a. toepr oVi %egebgro E9&gra€eﬁlﬁ%%{\ﬁflg%]eﬁgl[&a£§ééltelcs'

3 oh from PPG | ndustr
%‘Ftsggrg §£ > %ﬂogial ?Ib33%0%?W¥%%.c%ﬁt%.%%t%F¥ﬁ?s of
g%%>Na Slnce Na_ coul d S|gn|f|cantI¥ deteriorate the

t APYSELAERdi PYt PRESLYsAP sexepp ki fioaBions efgeaferred

thoroughly to lower the Na | evel bel ow 300 ppm pri or
eppofiiengswererehé . WBhabe Zel0. Pledwider the. 4rParilsl afnvision
WOB/ Al -ZrO 2 were mxed with 0.6 parts of washed
minySbt h283emBb@i Xt 4r @1 ¥BSn PF1eS Secopd and douhrd ik "t he
form and subsequently cal ci ned. The cal ci nat’i on

n ati,C r ;gg%o
lggﬁgg%b?o§i2%é%%%f?h5¥a%%ér%%e 0 é%é%é%é%ﬂ%gﬂ%? d for
5 hours, and cooled to roomtenperature. The
mechani cal strength of the calcined particles was
estimated to be less than 1.9 | b/mm based on the ease
of manual breakage. Then the cal cined material was
pul veri zed into powder and | oaded with 0.6 w % Pt
foll owi ng procedure in Conparative Exanple 1 . The
results are shown in table 1 . TABLE 1 * Pt dispersion
was determ ned by CO chem sorption; Surface area i s
BET surface area cal culated from N2
adsor ption-desorption data; Pore volunme cones from
single point total pore volunme at P/P 0=0 .9829;
Aver age pore dianmeter cones from BJH desorption
aver age pore dianeter. EXAMPLE 1 This exanpl e
illustrates the preparation and isonerization
performance characteristics of the funed silica-bound
m xed oxi de catal yst of the present invention. The
pl ati numwas incorporated into the catalyst prior to
shaping. AEROCSIL (r) brand funmed SiO2 (AERCSIL 200)
was obt ai ned from Degussa Corporation. 2.4 Parts of
0.6% "' Pt/WO 3/Al-ZrO 2 prepared in Conparative Exanple
1 was mxed with 0.11 parts of AEROCSIL 200 and 0. 28
parts of deionized water. The m xture was pressed in a
"dough-Iike" formand subsequently cal ci ned. The
cal cination conditions were: static air, 90 OC for 1
hour, 120C for 1 hour, raised to 450 OCwith a ranp
rate of 5C/ mn and held for-2-hours, cooled to room
tenperature. The material was pulverized to
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a fine powder and used for isonerization performance
eval uation according to the procedure indicated above.

wab@soesadts are shown in Table 2 . EXAMPLE 2 Bi/8S2005/011659

exanple illustrates the preparation and i sonerization
performance characteristics of the funed silica-bound
m xed oxi de catal yst of the present invention. The

Wit | unowavEdded to the catal yst after shaping.

AERCSIL (r) SiO2 (AEROCSIL 200) was obtai ned from
Degussa ACQrNoNatdioRonfod s PAbLS cofbr YOBLAL - Zr O 2 was
m xed with partoénzjgf lAER%ICO 60 an§I 2 . 75 parts
of deionized water. The ur-e ressed-i -
dough 17k wegﬁ@%&é@s&u%ﬁtﬁ EnBhE PN agled prom erous
calcination conditions were: static air, 1200C for 1

RoRIror @l 18 #50Ch PRIAGAPCr dRB16f oECEhe nE befee et d

‘for 5 hours. Then, the calcined materi al was

pul ves) zed dxugﬁrpmm@puaddotfhen Edadedtwsthe8t &4 Wi B6PtGroup
foll owi ng procedure in Conparative Exanple 1 . The

Ves bt sefup SaneIdiZ aieopepebligbnmaaseceydl vaki Bleé®ts; and
shown in Table 2 . EXAMPLE 3 This exanple illustrates

the p £ t i SQl r e
char aéct g%rglt%%po s a"ggngd P?gag‘é%%ﬁdﬂﬁgﬁeﬁo%il de
cat st of, t ent entl on I ati num was
YR & t%%l%f%;sﬁq?lm& ECFr ?a§|t€f§?§\EROSI L 200)
was obt ai ned from Degussa Corporation. 8.0 Parts of
WOB/ Al -ZrO 2 was m xed with 2.0 parts of AERCSIL 200
and 5.25 parts of deionized water. The m xture was
pressed Thd oozt dldaig hedripoet tionmodnd lathsequeatéin the
cal cined. The calcination conditions were: static air,

120G Epicd é&#ﬂrﬂ@sﬁ%@ 1@24%0 aGowkt. B/abﬂfam@l@ﬁﬁ eonthe
5C mn and held for 5 hours. Then the cal cined

i al u ed into powder and | oaded with O
E%E\A;f"ﬁvf%?‘f V&el htpZ)rocedure in Conparative Exanple 1
The performance test results are shown in Table 2 .
Exanple 4 This exanple illustrates the preparation and
i soneri zation perfornmance characteristics of the funed

si | i ca. bBund-atiadats toxicdwosdtalopsofotleha pr ésenher

i nvention. The plati numwas added after shaping.
AERCEH Ind ran S EniARRCRIpo2@@). was obt ai ned from
Degussa Corporation.. 8.0 Parts of W8/ Al -ZrO 2 was

m xed with 2.0 parts of AEROSI L200 and 5.25 parts of
dei oni zed water. The m xture was pressed in a

"doug ke" form nd subse uentl i ned. ., The

cal ci Eath&ﬁl c‘C‘:"otﬁaoillytsi or??n\ﬁé’lsé l?tnaﬂ c g e §2Uh%r?30? ghe
hour, raised to 550 Cwith a ranp rate 5 C/mn and
RERELRGT BOTHRRHRS lSTﬁ’elhlmth?él%a’Pféldﬁed mat eri al was

pul veri zed into powder and '| oaded with 0.6 w % Pt
foll owi ng procedure in Conparative Exanple 1 . The

i sonerization performance test. results are shown in
Tabl e5 2 pEXAMRLE AstThichpsample il uskrat esshiPeher
preparations and i sonerization perfornance

characteri st £ of d silica-bound m xed oxide
ex f’rLﬁ dte Ca Cflitps E“ﬁé:légfesent i nvention. The

plati num was added after shapi ng. AERCSIL

27-
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SiO 2 (AERCSIL 200) was obtai ned from Degussa
Corporation. 320.0 Parts of W3/ Al -Zr0 2 was m xed

WORas/08B90 parts of AEROSIL 200 and -180 part sP@f/US2005/011659

dei oni zed water. The m xture was mxed in a m xing

devi se thoroughly, and then transferred into the
cylinder of a hydraulics extruder (Loom s Ram

Ext r gderhe Moge 1 P82 -Gy d=dld iamme cb fnictlia iex t5r wdiearedimtthe

| /16" dianeter extrudates . The cal cination conditions
Bt Be 1eXLELLRt 88 MBIt St Blddh Y et iERACad@ised 4diumn.
450°0C wth a ranp rate of 100 mn and held for 5
hours. This cal ci ned extrudates has crush strength of

1 .9 1Ib/mm(follow ng ASTM D4179 Test Method for

Single Pellet Crush Strength of Forned Catalyst |, ‘
Shapds) TheTRaRa1 ¥t WWB%%H% iHurf i |loé(6‘é°or o (1S

“extrudate followi ng the procedure in Conparative

BcanpI&Bl e leffhet exs ridat es was pul veri zed i nto powder

prior to being |loaded in the reactor. The performance

test results are shown in Table 2 . TABLE 2 * Pt

di spersion was determ ned by CO chem sorption; Surface

areagd %‘h@Ega@HfL{/Qﬁ:ec&ﬁ cal sl ot ech £10M Neherein the
adsor ption-desorption data; Pore volunme cones from

i ngl oint total pore vol at .R/Po_= 0. 9829: ..
Rt JY oG T Akt 67° KRTES Tom ETIT (Eeort o Lot ing of
-average pore dianmeter. EXAVMPLE 6 This exanple
Gitasiiyares ERECAREParati on and i soneri zation
perfornmance characteristics of the m xed binder --
fumed silical/colloidal silica-bound m xed
oxi decat al yst of the present invention. The plati num

vas addetcatber1§Baptogpo AERG Lof r1 Skl (WERESL L the VIB
200) was obtai ned from Degussa Corporation. A .
i dal_ siki r ining 40 wt% Si Q2 in an
eglg%!éeg{utsqﬁe |O&%B?ﬁéﬁ@o§§3 %%ﬁﬁ obt ai ned from ONDEO
Nal co Conmpany, Chicago, IL. 2.40 Parts of WOB/ Al -ZrO 2
was mxed with 0.48 .parts of AERCSIL 200, 0.30 parts
of Nal co-2327, and proper anount of deionized water,
The ikt Jhe wasapvessedPasset don dotighl#iRet FOFRT ARENT
subsequent |y cal cined. The cal ci nation conditions
Yefigst &t atdideabhd 22€0-08itworobideour, raised to 450 0C
with a ranp rate of 5C nmn and held for 5 hours. Then
the cal cined material was pul verized into powder and
| oaded with O .6 wt% Pt follow ng procedure in

Conmp tive Ex le. 1 . The. o] .t est X

ar e showt i SFABLESS COBRARBEETT hi o x| EofBHtbEng
illustrates the preparations and,i somerization

Bt YR eRE ©2dREr 48t EEPREUBT O%XhndE her ni xed bi nder -

- funmed silical/ Catapal (r) "D' alum na bound m xed

oxi de catal yst of the present invention. The platinum
was added after shaping. AERGCSIL (r) Si Q2 (AERCSIL

200) wms bt aiated yeroarbpeEsEaoR0EPOEBEiANL Ealppaking a
(r) "D' alum na (Boehm te) was obtained from SASCL

éﬁ\r%{' 2 rts of WOB/ Al -ZrQ2 was m xed
%%%%4 d&?&ﬁ"%ﬁ“ﬂﬁ%}%ﬁ%'zoo; 0.12 parts of Catapal
(r) "D' alum na, and proper anount of deionized water. -
The m xture was pressed into a "doughlike" form and
subsequent |y cal ci ned. The cal ci nation conditions

were: static air, 120 OC for-28 hour, raised to 450 C
with a ranp rate of '5C mn and held for 5 hours. Then
the calcined material was pul verized into powder and
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| oaded with 0.6 wt% Pt followi ng procedure in

Conparative Exanple 1 . The perfornmance test results
wae@sshmswsn in Table 3 . TABLE 3 * Pt di spersi oOPCTVES2005/011659

determ ned by CO chem sorption; Surface area is BET

surface area cal cul ated from N2 adsor pti on-desorption

data; Pore volunme cones fromsingle point total pore

vol uae ahePLBe 2Tyt 98afodfMeiage Palea it anebaprdeirs a

from BJH desorption average ‘pore di aneter. The above

|t h t hes fumed silica bound m xed oxide

su%%%gﬁy%Fﬁogw%%gggpeggﬁéyinvention (Exanpl es 1-5) had-

better n-C conversion than the unbound catal yst of

Conparative Exanple 1 , whereas the colloidal silica

and al um na- bound catal ysts, of Conparative Exanpl.es

2- 4 ger fidenc@ taesE FPMROS1Y iRm0 - B ithiv &8IRF T S4Rd 2

selectivity than the unbound catal yst of Conparative
subfane enl tithexdbaped catal yst using precipitated

silica as binder has | ow nechani cal strength but .

exhibits fair isonerization activity (Conparative

Exanple 5 ) . Mirreover, it would be preferable to

I ncarpor.ate ti I gle?

Sl i Ao R e e AR SN LS Mg e

exanpl e,, the catal yst. of Co ative le 4, with
Eymest iSidrmd% dde #ERFER ¥hapi 7Y %ﬁ]or%@ tter in

terms of n-C7 conversion than the catal ysts of

Conparative Exanples 2. and 3, with platinum]| oaded

prior to shaping. However, it was surprisingly found

t hat1evherhd weadhisidti campasiehph oy2debsin he Wwhewdsin the

i ncorporation of the platinumprior to shaping
el 8 &y )i Praviided aieat al ysinkaving n-C7 |

conversi.on superior to that of even Exanples 2 , 3 and

4 . These results indicaté thatfumed silica is indeed

an excellent binder for the m xed oxide isonerization
~catalysts of the invention., . W have al so expl ored |, )

bi nd'-‘r%:g T3/ R L ZF 2 PoRddimusi WSt RE nF e u“?‘é’g%‘$ Fumesd® 1=

silica and other |ow cost binders, such 5 as coll oi da
adhlked witiCatepalpitetedDsidlaai na. The test results

are listed in Table 3 . The overall catalyst activity

are conparable or even higher than the unbound

catalyst in termof activity per total catalyst

wei gbér- Afg&%@?é%yd@&ﬁ LY @geﬂyaslfaaﬁge%i&ﬁaof E%anpl e

5 of " Tabl as 10 a crush strength of 1.9 [b/nmm
en higher crush strength of catalyst.is needed '
R GE B Taer ST b AR50 BP EPRAL JET AL Rowdye

pure funmed silica. . The Pt dispersion, surface area,
cherécyb| cempyerpitporeadiiper copdihéorat Wiyt 2 vertakyst
with different binder and 15 cal ci nation conditi ons.
chlapey et i oh el ech simdlwiessi stent correl ati on between
catal yst activity /selectivity and the factors
nent i oned; AbYY eox QM &nSul¥ SEd8nCaMBAbh80Belebted Strom
clear that the superior catalyst performance in funed
siliga bou sanmples. i Wi_ng -hi-nde e
"t sePPoUS0 R T Ve b At O SHet SBE RO A P o any e
particul ar theory, one possible explanation for these
phenBheRarhfght be related to the interaction of the
bi nder with the activecenter of Pt/WD 3/A -Zr0O 2
Fumed silica has |ower surf&@e density of hydroxyl
groups than precipitated silica and colloidal silica,
therefore the interaction between funed



silica and Pt/WO 3/Al -ZrO 2 will be relatively
weaker. Strong interaction may reduce the acidity of

wo b@sogusaé yst. Whil e the above descri ption conP@i/ns2005/011659
many specifics, these specifics should not be
construed as limtations of the invention, but nerely
as exenplifications of preferred enbodi nents thereof .
Those skidi)edn vxi/benacbmpbhhd estiHi el mmay @hected from
enbodi ments within the scope and spirit of the

i nv b e APRe
her g%d%@ %@CE%IS%E VIA gf tﬁé ?éc%t al ys?%%gr(rapgsﬁ ttlh(;an

SI n]% a?@d n oxygen corrpound of an el enent
sel Bm%& oup IVB or Group | VA of the Periodic
Tabl e of the Elenents; b ) an oxygen corrpound of an
el enent sktidctedd IPR6 EPBlD W BPDrvadbithp PAssofimare total
Periodic Table of the Elenents; and c ) at |east about
1% byatveel wpit - wee st o;ﬁoﬁumeﬁaisib'ad:alwti@e@t of funed
silica particles. 2 . The catal yst conposition of
claim1l wherein the funed silica conprises at | east
about .5% by weight of the total catalyst weight. 3
The £at ahyst x%%r&%sgtfl 90a0h ¢baldefbridieicd gl did ng
an al 'um num conpoun he cat al yst con‘p03|t| on of
aim3 wherein the a g g rr\}qougd .S _al um_num £
ORI HER L Bt aeacsl FLCE ﬁ? FOT orP oS aT MoP TsF ©
including a Goup VIII nmetal.6. The catal yst
i pompBETat R ofcadiadivints ®RaFEiRgt hely ip-on 1andret al i s
sel ected fromplatinumand palladium 7 . The catal yst
tcanpaskylianiaf. claim 1l wherein the Goup | VB el ement
is tin. 8 . The catal yst conposition of claim1l
wherein the Goup IVA elenent is selected fromthe
group consisting of titaniumand zirconium 9. The

cat al yst stooflll
crenth TEE RS O 5 %aﬁngétz%@f%% 'EFL%GCC%%"%
conposition of claim1 conprisin u t en oxi de and
CORYRBRT 2t BEGIRES 1F, l?ﬁeeea?awe’? SRSt el ai m
1 conprising nol ybdenum oxi de and zirconi um oxi de. 12
conThes tat atydi Womsosiompgi sef actanpelattonmprafsifgpm about
sul fate and zirconi um oxi de. 13 . The catal yst
osonpesi dbeut of25ckcal ; preospré sbhgrwoms Wcate 1apgig to
titanium oxide. 14 . The catal yst conposition of claim
aﬂoﬁenPrb§bn§sﬁ§SQﬁE@%@I@@@ bEN£RXindghod® 0. 1Th& about 10.
cat al yst conposition of claim1 wherein the fumed’
silicais adm xed with colloidal silica. 16 . The
catal yst conposition of claim1l wherein the funed
silica is adm xed with alumna. 17. The catal yst of
'cl ai 1 Rhere¥oraste ofured 18 PPcHh%ehlanﬁb@é%%mParbon is
precipitated silica. 18 . A process for the chem cal
sebaveedi dnowftlae hyctruge avhen scdnpr 0§ i ngowomectn-gerttwene,
hydr ocar bon under chem cal conversion reaction

nCRAMLLE ONSy M Sk At l-Febhtearposibiommahichdneldidesy

n-decane.
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I ) an oxygen conpound of an el enent selected from

Goup 1VB or Goup I VA of the Periodic Table of. the
WEk@3s®odsse ;i i ) an oxygen conpound of an el eneo/US2005/011659

sel ected from Goup VIB or Goup VIA of the Periodic

Table of the Elenents; and iii) at |east about 1% by

wei ght based upon total catalyst weight of funed

siliga pAHd ilRess BE chaPracessrafinckatmd8anherein

the chem cal conversion process is selected fromthe

roup..consi st i fol i zat] catal.yti ¢ cracking,
PR s S o s “HEtEhtln gt R
claj m 19 wherein the chem cal conversion process is
2P UBHRIT 23t %h 32d R B cal  conversion conditi ons
conprise a tenperature of from about 93 0C to about
425C, a pressure of fromabout 1 psig to about 1,000
psig, and a LHSV of fromabout 0 .1 to about 10. 21.
The process of claim20 wherein the hydrocarbon is
selected fromthe group consisting of n-butane,
n- pent ane, n-hexane, cycl ohexane, n-heptane, n-octane,
n- nonane and n-decane .22 . The process of claim 21
wherein the catal yst conposition conprises tungsten
oxi de, zirconium oxi de, alum num .oxide and pl ati num

-31-



