H GH | NTEGRI TY COVPCSI TE BAGS ADAPTED FOR STEAM

STERI LI ZATI ON STATEMENT OF RELATED APPLI CATI ONS [ 0001]
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condition during and after shipment to the user.

[0004] The availability of membrane materials that are substantially impervious to
bacteria and similar infectious agents, but that are permeable to sterilizing gases such as
ethylene oxide and steam, has enabled the performance of gas-based sterilization on
packaged products. Typically, such membrane material include a spun-bonded or melt-
bonded polyolefin fiber web, for example, a spunbonded polyethylene marketed under
the trade name capital Tyvek™, grade S-1073B from E.I. DuPont de Nemours, France.
A typical steam sterilization product employed with packages fabricated at least in part
with spunbonded or meltbonded material includes placing the packaged product in an
autoclave, drawing vacuum to evacuate the package, and then introducing steam at a

temperature of at least about 125° C. Such steam may enter and leave the pouch via the
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product may be inserted, with the pouch being sealed along the fourth edge thereof to
enclose the product in a gas-permeable sealed package amenable to gas sterilization. It
is generally recognized that for a given material, density may be correlated to thermal
resistance. Huynen ‘745 states that, for the non-permeable multilayer sheet, “[a]
suitable density range is 0.94 to 0.96 g/cm’, preferably 0.955 g/cm’.” Huynen ‘745,
column 3, lines 22-23. Huynen ‘745 goes on to teach that low-density polyethylene, or
ultra low density polyethylene, sheet materials generally have two low a softening
temperature to withstand steam sterilization at 125° C. or more. Huynen ‘745, column

3, lines 26-29. Similar disclosure is made in European Patent EP 0846445 (“Huynen
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one aspect of the invention, a conposite bag or pouch
[0009TP" | [ Cire a(sﬁgct ?f the invention, a composite bag or pouch comprises: (1) a

first sheet comprising a polyolefin material adapted to permit the passage of a
sterilization gas or vapor while being substantially impervious to bacteria; and (2) a

second sheet comprising a plurality of bonded layers including a first layer comprising
a polyolefin and having a density of less than 0.94 g/cm3 disposed between a second
layer and a third layer comprising a high density polyolefin and having a density of at
least 0.94 g/cm3; wherein the first sheet and the second sheet are locally thermally
welded to one another to form a bag or pouch defining a cavity suitable for holding an

article.

[0010] Another aspect of the invention relates to a method comprising the steps of:

[A] thermally bonding a plurality of (1) first sheets comprising a polyolefin material
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In the drawings:

[0013] FIG. 1A illustrates a cross-sectional assembly view of a three layers —
namely, a composite sheet formable from a central, flexible low density polyolefin core
layer disposed between two high density polyolefin layers — suitable for forming a gas-
impermeable composite layer useable in a high integrity composite bag adapted for

steam sterilization.

[0014] FIG. 1B illustrates a cross-sectional view of a composite sheet assembled

from the three layers of FIG. 1A.
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various portions of the device, with spun-bonded or melt-bonded polyethylene film

preferably used for the first sheet, high density polyethyelene (HDPE) film preferably
used for the second and third layers of the second sheet, and low density polyethylene
(LDPE) or metallocene linear low density polyethylene (LLDPE) films preferably used
for the first layer (disposed intermediate to the second and third layers) of the second
sheet. Although LDPE would appear to be unsuitable for steam sterilization because it
has a melting temperature below the 125° C target temperature of a steam sterilization
cycle, the HDPE layers surrounding the LDPE core of the second sheet provide ample
thermal resistance for the LDPE core to withstand such a cycle. The LDPE central
layer is highly flexible, and permits the resulting three-layer composite sheet to resist
stress-induced flexure during steam sterilization, and thus remain pinhole-free and

substantially impermeable to bacteria.
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with the diameter of the extruded filaments then being rapidly reduced.

[0018] As used herein, the term "meltblown fiber" refers to fibers formed by
extruding a molten thermoplastic material through a plurality of fine, usually circular,
die capillaries as molten threads or filaments into converging high velocity heated gas
(e.g., air) streams which attenuate the filaments of molten thermoplastic material to
reduce their diameter, which may be to microfiber diameter (the average microfiber

diameter is not greater than about 100 microns, for example, having an average
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streans enua ‘nmorte

of tH&eﬂhﬂD][a_lyﬁSIli leondad &5 bad face 12Bdifcke tdeend 1a§/eﬁ[mtaaﬂ widthihefother
m crofiber dianmeter (the average microfiber

facg; Iglr?et?%th drsh dyey pandesy tor pgnfagp daes Alodherthitd dpysr Idpto form a
sut%’&@ﬁgﬁf COIQ%YIbHQC(ﬂH%(%Yt@ RGR 5 aBne  ffst HCQ rI‘S%bPHMt a $cBnd face

m cr ons bout 50 mcrons, nor€ particul ar
15K7 oy dfommeinsF iyl Bhavey anitzble heegmgdnahml suchods lﬁmmmtlab,ouhbrmal
h 4 m.crons o about ﬁqgnlcr As |nd|catedh |
eating Rebvie atS?Fe opkt gy b8 E c‘? IB“a fregrnpgighsheet 15,
withCh qillzﬂ‘ihgt Gi)tfohﬁllyt1 BYiRRtakGled Wh@ﬁﬁltﬁqe%h@ sppRhiicd by pres sure.
gas-i nper meabl e sheet conprising a first |layer of

Prefoiblyl ef¢h hertingniy condested 1ay aoemperagire yaffiagerd 4o gfndtr@t least a

isp bet we ond nd a thlrd er.
pofSRRR B1 A4 40 BRCUERL CoropBl 8l BF s oAU el along the
facdeMSAl V2D hn@ll 1 BEBSA of tR4AogifactiBe 1dybsS 1, 12288 111] 1315¢dpatevely.
such a sheet 15 conposed of a Tirst |owdensity core

The ggralting shegtdyos setabén (s deralizedeioBreg. [Pagferablybyathgrmaal means, to

+ A o 20 ORAE DRl My B g, 20
2C13Iﬁ drizBmiscetbpent theahyers Fl G3 domppRewsfotthenicimedidkaysMSLDPE
1-13 in assenbly view Such |l ayers 11-13 are

flr% e L Abpydaddretwean firhomirsen Grigmgsy weend dnddaid lgyegs 12, 13 of
HIPE. N RGoHAS %nhgoﬁlment, the layers 11-13 include a fifty micron thickness

ULDRPE first layer 11 bonded between fifty micron thickness second and third layers
12, 13 of HDPE.

[0020] FIG. 2A illustrates a front elevation view of the sterilizable bag or pouch 30
composed of a gas-permeable sheet 20 and gas-impermeable composite sheet 15. As
illustrated in FIG. 2A, the bag 30 includes local seals 32, 34, 36 adjacent to three
peripheral sides thereof, leaving the two layers unsealed along a fourth side of the bag

30 to permit the insertion of an article to be sterilized into a cavity 40 (as illustrated in

FIG. 2B) formed between the two sheets 15, 20. FIG. 2B illustrates the bag or pouch



of the first layer 11 bonded to one face 12B of the
second layer 12, and with the other face H B of the
\NOBmBmxhayer bonded to one face 13A of the thiPcI/U830e7/079316
to forma substantlally conti guous conp05|te sheet

r st. ce 15 d a second face..
30 §E I CA IR il sl ke Mg R SR g e i P o gt s the
sedl 37 dilcbANto 4 REVTRIdNSaht B RetHOREN PI6! 20Silluffads@e bag or
l'i ke, may be enployed to formthe conposite sheet 15,
powgiht 30 of & EGSeaA% i ﬁpnbdavatgﬂnbec\mgblasmﬂs thedbagi fuither having a

Itaneou ca S
se A PRI TR b i PRt o €A Fu Gt LRIy R .
2BRigkthat witBagy aﬁlc[lﬂbtbe@fkrﬂlfze(l 0ot Ehdved) deposed iayed cakityt40. The
acconplish interpenetration of material along the

resplingbapiRr pepEd HhHCrARLs tha passhge ¢fetasFrraEPPiid ciayptaas sthylene
S T I
ol PR by LSRAEEL ST (T SN DEEL et
impararsblet @ aaagaslapemdmaﬂnﬁler frhicsdbidh eeﬁtaﬂnmaher m Sudhagniofobial
. pouch 30, such as i]lustrated in FIGS. 2A- I n one
impgrAsabikBhpersisty &vPhjiderdha bag & R estea ?%‘iﬂﬂ%f’drﬁt &§pppratures
thi fier rd&y
of g m!,t1 c1 g%g 61t§ ﬁ [ ::él? ?;153 dg e%% néd gllt‘%L %?}%9 nll%g?/s e ?f;‘gﬁf{g ?&igstﬁg o pinhole
forhiREN uhderandt ¢vexditembodi ment, the | ayers 11-13 incl ude
a fifty mcron thickness ULDPE first |layer 11 bonded
[00241] weefpplichity has Cclitmllilcﬁehi wkioes sesseaonsnpad thaiindgligyef seam
12, 13 of HDPE. 0020£§F|G. 2A |IIustrates a front
stegifigablg bags (iCanvetianak Bags) jearky ABYias g intia bo%wr@eable sheet
coft m@%ﬁgre?e %{Bﬁﬁ @%@é%este?pﬁ%le %9 gP [havm an 1 ermeable
s-1 nper meabl e conposite sheet 15. ust
corﬁpﬁlteMeett Wwehbatpvad densikydes ]aymahcceﬂhﬁ@ t@2he Blib,sen% ﬁnvention
e H%FCG three peripheral sides thereof, |eaving
CTpyratiy ag% ers unseal ed along a fourth side of the bag

30 to $ern1t the insertion of an article to be

10022k j | PoeePmpartson WRa PRI ViR tyenty spnplee gaghpfithese types of

)

stegnﬁ sltjgsr?{zgtﬁlgsbgg{]wﬁﬁggEg r%f gig’%éﬁg %%&?né&ateﬂgls b’1:1't GtheABise identical

in cofsgraect | Ghalfirvti keay t;@kdﬁCahmngoszécBagam”)l lnnhlsled a permeable
"B"-"B,". and sho he seal dj,acent .to

DufppgieT ek 'ﬁér ﬁﬁiﬁ;&ﬁ&3 o%Pélﬁgorlfile %@“}31? sgPF%{thé%mtgr?eﬁlH‘é&ess mn

a Iﬁﬁ%eprJBHW%Qn qu%(ﬁmc&ﬁs?(?eﬂ thef ﬁl%ﬁfa&{u%i/’@tsbé’ﬁﬁc\!dtﬁ)\ﬁ’s) locally
but with the bag further having a seal 38 adjacent

and h@‘lff@tﬂlltyl’oogd@tbwuh eeadppl attleass &4l mtllh@etcawlﬁy 2@ slee&s composed

| | t t ElG, 2 ith t
of st SinpReTEd a7 s bk J SRR ol Hotibt T @i 850 i Ruey® HPE.
Tha_h&cdhﬁﬁ Bhi i thPe RaGveitiveOBaR BY Pefdkd &hé hempag&ageblef DuPont

gases or vapors (e.g., steam ethyle
Tyvek™ grade S-1073B spunbonded polyethylene sheet but locally and peripherally

bonded to a sheet composed of a forty micron thickness UDLPE layer sandwiched and
face-bonded between two layers of thirty micron thickness HDPE. The third bag type
(“Inventive Bag 2”) included the same permeable DuPont Tyvek™ grade S-1073B
spunbonded polyethylene sheet, but locally and peripherally bonded to a sheet
composed of a fifty micron thickness UDLPE layer sandwiched and face-bonded
between two layers of fifty micron thickness HDPE. All sixty bags were subjected to
autoclave steam sterilization including application of vacuum followed by introduction

of steam at about 125° C. Following sterilization, the bags were tested for pinholes in



oxide, and the like) into the cavity 40 through the
porous sheet 20, but is substantially inperneable to

whawsesdi7ad and sim | ar mcrobial contam nants. BUEHS2007/079316
m crobial inpernmeability persists even after the bag

i s aytocl ave ste terilized at te ratures.of at.
the) e B101§ Sa EpRmEDIe Shectn OB o SMapes! e ¢ eyt Bag
1’ ﬁg&i, ghattre FSunki B maleddver itpﬁiﬁo}é@%ﬂhessldﬁ(ﬂ\vi%ﬁ&ﬂmj%eet. In
[(0021] Applicant has conducted various tests to

conftavh areintedes atabgrdre ounfl is tlanenwingng faryatahpldyagguding twenty
! t L | ..Bags"),, h havi I ni tially »
bag S BAbI B ENLE P Rl <aRRer e Hepne plve hae >

am sterilizabl.e bags each having an.i r neabl e
[0 0K RN RSB A D VETBRE QBHS My U gyl articles double
pa?%ggfz ?’J ég']antl QteliSatil BSRNT i & NKAR TN al(tlclerﬁr’]l%Hséd/ & BagSe) steam

0 e conparison was performed with twenty
stesinghllebagawld with tehehe mney piegmodterdizabin Bagedispdsedwithibayguter

composed, of . di fferent ,startin terjal.s but otherw se
stefFenET PR R onfng drutlis B SHelEE b Heourdl bipgs o BeS Swere
afedNV &iel el “@onvehtiddau a2 pefdeaidl @ paHeRBle DuPont
pre%vek(t m ?%déﬁg?lomé ;pljlng%%dedppol yet hyl ene shee_etu o
Tyneld " ngrage t dril ke spunbpngled aprjrctbylepotsheas nlogalty 2g¢ peripherally

1 Gr.an r t : ificati
ool A BSOS MRS LSR8 e opppre
Thé othefbhg typet(€hsemivdeBde3 a irsdhedd the rgmas penehble hd®nt Tyvek™
sandw ched and face-bonded | ayers of twenty-seven

2rade oy B hirirhessdmobrethyiene SseonacnalPape 1 @ isavenpegable
she%@goﬂ'ﬁ)))sédn&lj H4RODPRE& 05 ep%ﬁrﬁﬁﬁ%e@l P ﬁa{%—b-g){%&f(&t(@een two
t hy eet, but

grade S-1073B spunbonded “pol ye ene s
layesad|IHYPRENth gehiipt@rca) dnyarbdedetle storibzesihe®t pla@dpagen aebuble

a rt i cron thickness UDLPE | ayer,,sandwi ched_and,, .
baf gt BeRlar o Brbect Ehec PRyaH e A Ty Thblish B2 S — with
dotihb-BkHRISaflPRE prearedt MHakH aRRE-EoRAnfng | IBUBR kiR FRANiAbl bag

i ncl uded the same perneabl e DuPont Tyvek(t gr ade

was-subjeged gp uhd oaate crupasiayet tigrilenatios leaele  ofbLA2.0°6c &irl §0 amgutes.

erj pherally.bonded tp a sheet. co sed. of a fifty
ARFAEREER BElCRobR Pag SPRbRARR e hihinkbags were
plakéc ertdeipsidg batnpand awasTAYIEY ropfanflishike tBitGin@Miding a vibration
t hi ckness H%)PE. Al l sixty bags were subjected to

teshaeeding o sheeappasatey pactightdl oS TMcPURIOHY. abpifecst faBrrirep text
I by. . i ‘. :
L e e T e T
rerpovelddi@s thabdds, gesbdthpinhofasrd wpstenmablests sivee pscfor@ed on the
the twenty sanpl es of the "Conventi gnal Ba(t; .
would-be imperineable layer portions of the bags. All bags tested passed the tensile
pull test acceptance criteria of at least 20 N/15mm. No pinholes were found on any of
the formerly inner bags. Of the formerly outer bags, however, seven of the ten (i.e.,
70%) purportedly gas-impermeable sheets from bags of the type Conventional Bag 2
exhibited pinholes, while none (i.e., 0%) of the gas-impermeable sheets of the type

“Inventive Bag 3” exhibited any pinholes.

[0024] The resulting bag or pouch 30 is well-suited for steam sterilization, despite
the use of low density polyolefin material within the multi-layer sheet 2, since the
resulting sheet 2 has enhanced flexibility compared to a sheet composed of HDPE and

thus resist formation of pinholes.



1" type, ten were found to have devel oped pinholes in

t he sandwi ched HDPE sheet. In contrast, no pinhol es at
wW@bkdosmsa7ed f ound in the remaining forty sanpl esPCT/US2007/079316

i ncludi ng twenty bags of the type "lInventive Bag 1"

twent.y bags of the type "In ti ag 2." [0023 .
(06235, 1R Vid 8 Hhe Bheit e Y o 18 g s hte density
randetBr Bt Adhl SEmEMIB I uIRRGKAERE {sMheth &Y 54 &5 inldeZ@ehe, and the

bags - i.e with each article disposed in an inner

fact thed manydioiv denaisy @obyalgfinaled- viowhdenaieh polyathylest bemterials have

terilizable b i sposed within an oyter stea o
o 1R Erep g “HERBaE R R R Blotah v, 1357 C o
mdry,PeSs of sipasinpeideaigPaf eb pfRentbiagedtidethat a composite sheet
~ ("Conventional Bag 2") included a perneabl e DuPont
mcvm%?éflgniovgs r%&tﬁh@ml@@gu a @3 aéﬁlrplaﬁrg@@bim Biget @ﬁaaetsgeam-

- n [ r 0 e
waﬁreé ?ﬁldmngﬁ%d agdakg%g-bongeéﬁﬁaégis§o$mﬂ%gﬁggﬁhg$(“@d
peddiineancd ag teiryp ©f Elihinaging | prchoBagth3' hay be lotdchedist enaated during

per neabl e DuPont Tyvek(tn) grade S-1073B spunbonded
step® et kg ¥he sheet material bonded to a
gas-i nper neabl e sheet conposed of a ULDPE core | ayer
dwi f ace- d b . iy f_ HDPE. ..
(00 oo AR PR AR B RS B ER B BY el pecific
aspeb®c edturtd MdilRsdaukl @ntuagnedits bhehappbhgabliewtly pe appreciated
ei t her " Conventional Bag 2" or "lnventjve Bag 3" -

thag; tpﬁ Wiy o %é@\@nggwp glaot p}h@b a]p@gf_:(.i, E.glelh rather extends to and

en@; agieg'ngﬂf%}o%'s I VQI‘?HHJnQ, m (ﬁﬁ@ltﬁ)tng rah 'aﬁé}%t?veb&% ents, as
su1ecte to the sane autoclave sterilization cycle o

will 22z hEmsel 66 toi thoteed. ordinheyr skiilhén gtecfahl F ¢ presat iromntion,

cycle was conpleted, the article-containi ng bags re.
basgﬁ&&lé&%@)ﬁ% R g CoBFpRmanEhG o mvanien %@%ﬁaﬁﬁﬁﬁalnﬂed
is fHRHE8d k& Bk t(rbzﬁﬁ& WehRQed Ml kiﬁt%hir@t@d,t £SincRAGTRY &l 0&H Pariations,

the apparatus section of ASTM D 999-01 and™a free fal
madifaqatipexandatteorative gmbeditisatsapphindtsueirg @od sapeof  ASTM D

5276-98. Thereafter, the articles were renoved from

t he bags, and both pinhole and tensile pull tests were

performed on the woul d-be i nperneabl e | ayer portions

of the bags. Al bags tested passed the tensile pul

test acceptance criteria of at |least 20 NN 15mm No

pi nhol es were found on any of the fornmerly inner bags.

O the fornerly outer bags, however, seven of the ten

(i.e., 70% purportedly gas-inperneable sheets from

bags of the type Conventional Bag 2 exhibited

pi nhol es, while none (i.e., 0% of the gas-inperneable

sheets of the type
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"Inventive Bag 3" exhibited any pinholes. [0024] The
resulting bag or pouch 30 is well-suited for steam
W@ e@BiB4724t i on, despite the use of | ow densityPCT/US2007/079316
pol yolefin material within the nmulti-|layer sheet 2,
since the resulting sheg h nhanced flexibility
conpared to a sheet co&& DPE and t hus resi st
formation of pinholes.[0025] In view of the teachings
What isiolahned is745 and ' 755 that the suitable density
range for the non-perneable nultilayer sheet is
1. bet ieem®sBd bagoiOpd6h ghopBsingnd t he fact that many | ow

e o B kP dae R bR e ael BBib e Pskage of
steMibdihaad oS HRMWHIIE bbink 2@bdt@MiaRY idPQVioud &Pbdet?fa; BRI €

it is a surprising advantage of " the present invention
t hat secondivhess compssiegt plureldy 96 bendeddayeowinddiigtasfirst layer

ol.yet hyl ene .i n as- i nper. le.sh of a ..
cof B £ ¥ FPRokE 2T TRRGITS TR Phn” ghwosgagtveen
a sEcUt 8dyer SaDS trand 1hférlcysrﬂ FiRin @ \heilgP@dnk by PBIFERfihAnd BAVIRg Af
elimnatin i nhol es that may %e ot herwi se generat ed
dernpifyiof gt ]f?ﬁségrﬂp“sﬁ/@ml Jlization. [0026] Wile the invention
has - i in.i i £
aop irh HETH HE ENE Reldd SELCEPIERL BeBRAN L o one
anéthetentforana bag ompdukch defigippneaviat @dtabledbr ididingtah laiticfe. of
the invention is not thus limted, but rather extends
to and enconpasses nunerous other variations,
rodid i . . > . :
2 Cugats o RO OE Rl T, RACEHE SO RISy Pt o
meftitmindedpoliyblefipsksentatarmlzent i on, based on the
di scl osure herein. Correspondingly, the invention as
hereinafter clained is intended to be broadly
3. conghg ¥edoanshich BY B1aRf @1 RHereASthé Nedt YRHeRBordpilise§ H&Pun-bonded or
vari ations, nodifications and alternative enbodi nents,
mejirhanded pelsethpien¢ sheghalatstiobe. THE CLAI M5 What i s cl ai ned
is: 1. A conposite bag or pouch conprising: a first
sheet conprising a polyolefin material adapted to

4. per Mhé bader pAashagelaih 1awhtreln the Lk ket fode GécovidRidet are
whi | e beln% substantially inpervious to bacteria; and

pepheslyngale xdetvmprintsmagcayity suitabls fof hotding priagicieayer s
including a first |ayer conprising a polyolefin and
having a density of |less than 0.94 g/cnB di sposed

5. bet Whebag or pouch of claim 1, wherein the first layer comprises a low density

polyethylene.

6. The bag or pouch of claim 1, wherein the first layer comprises a metallocene

linear low density polyethylene.
7. The bag or pouch of claim 1, wherein each of the second layer and the third
layer comprises high density polyethylene having a density in a range of between about

0.94 g/cm’ and about 0.96 g/cm’.

8. The bag or pouch of claim 1, wherein the second layer has melting temperature

below 125° Celsius.
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a second layer and a third |layer conprising a high
density polyolefin and having a density of at | east
wQ2@®4/0807e48; wherein the first sheet and the sPCDHO2007/079316
sheet are locally thermally wel ded to one another to
forma bag or pouch defining a cavity suitable for
hol ding an article. 2. The bag or pouch of claim1,
9. mhem@hgm£ﬂg§&p§§§$t conpri ses a spun-bonded or
nmel t - bonded pol efin sheet material. 3. The bag or
pou dh:rmﬁlhcbwdmgla phwradite ph(1p tﬁiesthhcrem caghgeingopyyplsts naterial

ond mel t - et Iene h
s i R Sy 5 L TSR GuBR 57 SE VO R g honiany
impdrius &eRteriaNtol @Pa pREANY o6 @RtanaNIEy @RIiPREH@ble/second sheets
sealed to define an i nternal caV|ty suitable for

compriting g pamaliy of bpededdayerniaclydingoy fijsolayer compgisigigr polyolefin

one R0 TR Ryile o 80 phB YR SRR B R Dl ange

thitdaydricosiprikiag arhlgoﬂmfsug @elyalenﬁiataaﬂ Ihaﬁﬁg @ dehdigadf at wast 0.94
density pol yet hyl ene. ag pouch of claiml1,

glSihetodPHN @ pbdalyy of ﬁ@lglée%ﬂvdaqdaa?élph%rﬁ%y parleck qomngsite hags each
haiRERA hﬁ&‘ﬁalhﬂagﬂ% dEPBd fhr HQlldﬁl%talﬂya!rﬁag \Dl%’ih@g)hﬁ’aﬁ?'?ﬁ's&%nd

In a range of between about about
sh@ﬂxthgﬁﬂmﬂh@ﬂbagmbnn@muﬂmlmtwnhamd11 wherein the

seco aye as el ture bel ow.125

o SitieeeBt e HBRHBROSH ST RaeTe Viont P Waman RPSE
incldif@-do ylngfea&lﬂ-ﬁagfdf It plﬁfh@ 8 Sf lS‘a%ErEH t8dr gt @teﬁ@eyz@lh@f& Bt least

mat eri al apted to permt the passage of

abattdRf1 Colsivh fm ag&ge piffigigpide stehilize theantgrnad gmtwamtiuaa}/ kgntents
disk qggr%;ous to bacteria, to (2) a plurality of
By %ﬁ?lally gas-i nper neabl e second sheets conpri sing

a phwiheadin, thl@me eireehnh X¢ETiSation GtepdéadB secontifsBéet kay@hs
conprising a polyolefin and having a density of |ess

pinhpler{rey and sgb%ﬁlﬁl Y dpesErapstabasert.second | ayer and a
third | ayer conprising a high density polyolefin and
having a density of at least 0.94 g/cnB, to forma

10p! uiTak inteyhaalf of ichudiin\gi, ehateliry tha pdurpkyi of beg addnypriseahtdehst ten
conposite bags each having an internal cavity suitable

bagsor hol ding an article, with the plurality of second

11. The method of claim 9, further comprising the step of thermally bonding the

first layer, second layer, and third layer to form the plurality of second sheets.

12. The method of claim 9, wherein the plurality of first sheets comprise spun-

bonded or melt-bonded polyolefin sheets.

13. The method of claim 12, wherein the plurality of first sheets comprise

polyethylene.

14. The method of claim 9, wherein the first layer comprises a low density

polyethylene.
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sheets being substantially inperneable to bacteri a;

and subjecting the plurality of bags to an autocl ave
Wee@ansgeerili zati on process includi ng exposi NBCEHSIW07/079316

bag of the plurality of bags to steamat a tenperature

of | east. about 125 Celsius fqr a ti sufficient to
1501 enf PEAEHE Ftrenaheici e s At ol e s Smprises
metHIRRARAthehMRWEddsi)\PEN & Plené. Ol | OW Ng the steam

sterilization step, each second sheet remains
pi nhol e-free and substantially inperneable to

bacteri a.. 10.. The thod of claim9 rein,the .
16 ar g rEgiorskiE LR B oy P feiiie a0 fncompyise
higheichsiey ;lﬁtflyé?thy?lislﬁe Ravif gl 4RIty GONRINigS bNBetivBen BRPOOH g/cm’ and

thermal | y, bonding the first |ayer, second |ayer, and
abqui i g/eer to formthe plurality of second sheets.

12. The method of claim9, wherein the plurality of

first sheets conprise spunbonded or nelt-bonded

17pol Jak efdtivdsdfedtin.9, dderelhthereddnddayed had mehing 2empératued telow
the plurality of first sheets conprise pol yethyl ene.

123 A¢1¥He nethod of claim 9, wherein the first |ayer
conprises a | ow density pol yethyl ene.15. The net hod of
claim 14, wherein the | ow density pol yet hyl ene

18 confihe seshaweifzldimde méeteime@rstdaovhe steslizatiopotepattlyiiene.

6. The nmet hod of claim.9, wherein the second |ayer

oo R PRI Sy S SR GH e £y pol yet byl ene
having a density in a range of between about 0.94
g/ cnB8 and about 0.96 g/cnB8. 17. The nethod of claim?9,
wherein the second | ayer has nelting tenperature bel ow
125 Cel sius. 18. The nethod of claim9, wherein the
steamthe sterilization step includes applying
subat nospheric pressure to the plurality of bags.
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