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;e3eyvDM: V6TQ ¢' 1 ~ 13 JUN 700i , | NSTRUMENT STERI LI ZATI ON_CONTROL FORMED
OF A LIQUI D CRYSTAL POLYMER 5 Fiel'd of the Invention BACKGRQUND1 3ThiNs2007
invention relates to a sterilization container for use in sterilizing,
storing and transqmmmﬂummmuw esenting instrunments) in particular medical
instrunments. ,, ° und of -tithe I nvention Mdst, reusable nedical

i nstrunments require stgdodobd zati on before each use Many net hods are enpl oyed

for sterilization, but the nost preval ent nmethods r include: steam
aut ocl avi ng, vapor phase chem cal sterilization and vapor phase chem cal

sterilizati FRUMERH m’gﬁ b WA&}W Eﬁ]ﬁ@h i ilants
15 incl ude ﬁf/sd'tr.ggen per oxi de g\%he(?ﬁ%ene oxlI de. F8ne 0 tehligeﬁ?rtols 6@2rsati | e,
qui ckest and nost effective neCRYETALPPOYSYMIER ni ti al period of vapor
phase hydrogen peroxide followed by application of an el ectromagnetic field

whi ch drives the hydrogen peroxi de vapor into the plas tter.
The pl asnma phase enhances the StQiAt‘iKZ@g d when tmmﬂ”ﬁmmmmﬂ etic
field is released the plasma 20 free radicals reconbine to formwater and
oxygenS ' FKield-opbtlexldventiomst runents are placod into a contai f&¥%*and t hen

the container ig placed into the sterjli.zation dtvice. Portals for the
passage of sterﬁ’isr‘PY‘F@mﬁ%(ﬁ?léwf’rﬁ%? sirEilization Gaplaings dof) useHB SisiZigner i s

usual 'y prsQéfrl:.'ﬁjfgn% };%8@ d [ o8N hb dhstArmpdts C QN5 Ragiegoe of the
sterilizing nedia thr ugﬂglt%@%ortaflg and cont'aﬁn@rrhyet prazl\élgnts t he

i ngress ofinstramemtsgani sns. The portal and filter material may be conbi ned
as in the Nichols U S. Patent No. 4,744,254, issued Novenber 3) 1987 and

i

. incorporated herein by reference or the container nay be provided with a

pluralpty Bicla80hd ot thésvehfien be wapped prior to each stuilization in a
filter 30 wapping material such as SPUNGUARD brand CSR wrap avail able from

Ki mberly O ark SospdrusablisnmedicaHnstruraents gediirrisarilization ibefose epchbsnded ( SVB)

, 2 0 13 - Z ] .81 1 e r s of

spun- bonacAnsbedstare WeEYes (6O HEHRLAh, Hue B HRER bR me AR 0

pol yol ef i nincluded stehrst Autdetivilig) yaperpiess cheminad siepilitatin Sidoiapor phaded one or
more 5 individual instruments wthin the container. The holding device may

conpri se c¢hegucHstggilization; i sormbInatinfeith: & plasmr dieldm T he chemicah sierilats
e oo ) ;
horai g, elt Mo ddbfenFelodad did iRt AT, “Bhe TS HIRVersadlE, RIRLET |

proj ect i onsrd mosetffentse cmdthesld einphoysr 8) iniialcperipdesfevipot plask hydrageant s from
novi ng about wthin the contai ner and 10 provide ndnj contact with the
st r ament Beroridsitolpve bf raaEPe of dg AP EREn AR Nich Ve ten ¢ he

bot t om of f{iErop& péloRRle- vapbeinisl 8! piadrki istate’ 8f inlkef. T¥e PlasmaPrasdier i s
conpatibk wth all major sterilization nmethodol ogies, mnimzes or

el i ni nat eserhangemBgisiesiizadon and when Ve elecisomagnaticfleld ix releaseshiie plasmas) has

"a I ongol i fﬂl:eiﬁdi %b?t?ce{oaﬁo EW%Q%%SY?%%W ded for a reasonabl e cost.

¥t ai'ners presentty Known su mngs which limt their
performance in one or nore of these areas. For instance, nmany trays
designed for steam aytocl aves are fornmpd of stainless steel which may

interfere with AYPIFALYofsEyments are; dg decontaiperand them e qontyeer 3y’ pde
of pol ymer : iSitoh idel P! PHiddls i t@gﬁg Wi ""% qﬂgﬁg eput ed
st eam st er?l | zatulﬂgtr?’é;yci es ééme tray mat elrﬁ?l:?% I nt ?tggts W t Ec em cal
st eri | ant syust begromdede vAlsog theotontainert iscussaldyiiprovided witharfiltextreateddls nmay
absor xcessi.ve. anounts of, cheanj.cal steri|ant her decreasing the
Ster 135 a: POIERAIGE Ppstee et (g SERlishe Mot/ high e Borly ahd Ebrier e
preveats the ingress of microorganisms. The portal and filter material may be
combined as in the Nichols U.S. Patent No. 4,704,254, issued November 3, 1987
and incorporated herein by reference, or the container may be provided with a
plurality of apertures and then be wrapped prior to each sterilization in a filter
30 wrapping material such as SPUNGUARD brand CSR wrap available from

Kimberly Clark Corporation which is a spunbonded/meltblown/spunbonded (SMS)



decreasing the anmount of sterilant available for sterilizing. 25 SUWVARY OF
THE | NVENTI ON The present invention'overcones these and ot her nhtaynpm@
in the prior art and provides conpatibility with hydrogen perOX|de vapor,
liquid or gas Pl asmm) steanlautoclavesatethylene oxi de and ot her chemi cal
or heat based sterilizing 30 nethods. "I1t” i s durabl e) inexpensive to

pr oduce, qnhances dr ai na

t s, condensat tra JIM 225 ~ 3
JUN 2002 -aMifalg eons g o'??"c\,v(%f%?w@?lafygrs @PPM% p%ﬂ‘goc‘?rl]ﬁéﬂgénaccordl ng
to the pregsgRbr 'bgﬁ?é?tl'a?& op@mjbums?@] y¥Rfihs.encl osi ng the container) nmeans
for holding a nedic nstrunment within the container; and one or nore

openings into the container for admtti ng sterilizing gases. The wall is
formed of a th uldc st 5 pol ereb the wall resists
chemi cal attacﬁﬁ?'ﬁgﬂ% ﬁ\?ﬁfﬁ%g ‘B‘ér "& O"Etc’rﬁ 8&‘5 5?\‘\%85“’8 &%t her cheni cal
steril gnt ﬁn&iﬂndlﬂﬂr{suﬂxh%&rmﬁl)mE%nMH Q‘He%oﬂﬂh ld@diék%ntﬁ&&ﬁaﬁrﬁée with any

el ectromagnetic fields) and the wall resists attack from

t enper at urclips of ®URerefushastapgembnss,t WhichnopAyaen may Inoy biecspeeighly adapped| tprrer

conpri ses ,a,whol | romat.i c, pol yest er q cryst.al .polyner is

pr ef er abl Jo. é%?‘é?f%ﬂ‘ %P" ITX S?%uB“%Bﬁg‘fH%rt Fﬂ@l vice sim ll)y

pol ybai zagioppteses almbadRy oDQBWEﬂI‘%@ﬂhﬁuh mﬁi&l&ﬁcﬁé&ons sometimes called

bi sphenol -i sopht hal at e; enzoat e-t er epht hal at a- et hy1 ene glycol; and

pol ynapht Hingers- wahqchdnrr-m igiraments fraan mayingiakeutsvidhin the ponzinerandbe

¥F13L‘ﬁ 305 vt kil ooy bt Bk RS, TIBERIF, plese S probieetonars pri o

Ok THE DRAMtNRich!162s ih the battofmxdT theleonwigespecti ve view of a sterilization
‘.co)nt ainer 20 according to the invention; FIG 2 is a perspective view of

the assenbl ed sterilization container of FIG 1, 25 FIG 3 is a perspective
view of the inv r\(ﬁ%a 1, FIG 4
is a cross- sect% M ong Fﬁi}g@b&j&xﬂéﬂ g%&%ﬁ%&é‘%m%&% 1001 -4
FIG 5 is seriizatipaahethefioldgiessminimizes or elimidates gandensationfcolleaioar i | i zati on
cont ainer according to the pre ven don which illustrates an

al ter Hg i \}Sr?‘&hc‘hf"'hgyeﬁe‘gﬂa&l ?ﬁﬁ‘ag@éf‘g% 6 1§ RSyl CpeTate; i%n; 5 FIG 6
is a crosspraerdeuqarafréhﬁabﬁteaat NEoHBMRANpRERARY E&&vn@nﬁw bt he 1 at ch

shown in the closed position;
shortcomings which limit their performance in one or more of these areas. For

instance, many trays designed for steam autoclaves are formed of stainless steel
which may interfere with formation of a plasma in some systems. Other trays

20 made of polymers may not have sufficient heat resistance to withstand repeated
steam sterilization cycles. Some tray materials interact with chemical sterilants,
and may even decompose the stenilant. Other materials may absorb excessive
amounts of chemical sterilants, thereby decreasing the sterilization effectiveness by
decreasing the amount of sterilant available for sterilizing.

SUMMARY OF THE INVENTION
The present invention overcomes these and other limitations in the prior art
and provides compatibility with hydrogen peroxide vapor, liquid or gas plasma,
steam autoclaves, ethylene oxide and other chemical or heat based sterilizing
30 methods. It is durable, inexpensive to produce, enhances drainage and limits
condensate entrapment.

JIM-225



FIG .7 is a perspective view of a further enbodi ment of a sterilization
tray according to the present invention; 10 FIG 8 is a cross-section taken
along line 8 - 8 of FIG 7; FIG 9 is a perspective view of a stackitill
device according to the present invention; 15 FIG 10 is a side view of the
stacki ng device of FIG 9 positioned bed ween two sterilization containers
to stack and separate the contai r?erS' .EI.G .11 is a perspectiye view of a
further embodi reftcrirRaton coRIRingT Iof-3fprilizing instugicgisACRIding, o the Juesent

i nvention;; I J [ i 0 f : {agnt of a
lid accor |nng SE’ tg‘c))mé ﬁréés;ar g‘égﬁ{rﬁlldr%&‘gﬁﬂth?gbr?ﬁ%t@%sﬁ%ﬁh@@%@?ﬁ%ﬂﬁ FIG 1

i 'l ustr at dasteurhentstitlenibel comaineo;f arad erecoi moradopeanmgsdntoathe eonthineadopr di ng to

the present, i.nventign. The confai ner .1Q conprjses a tray 12, a mat 14, and
o i 6. sAmnEerinh st cEne VAl iF NGRS % DEEnaBRIcoRAuIA CPRxt onds
upwar dky t } i a%’}e"tkﬁ t 1 22. Corners
24 30 ?orr&y@gﬁﬁgﬁgymgg e mrsﬁ%egtggzgna eir:: \;\ﬁgﬂ}gog%d%%@“rdghnded for a
pl easi ng apiyenaoxide; and otherd cbémialysterilantsdor theirquieanesasiiathp veadlhdeesvdotch may
conprom se 3 JUN 2002 -s the integri of an. operator's protective
rubber gl d!ﬂé’“bnlﬁ“ HEW any *FQMB&%E&’Q% h‘@‘B‘Q@e"i‘S‘Sa‘ﬁg‘?ﬁE”%i de and
end wal |'s a&ﬁi&ﬁ teRs€nhances the strength of the tray 12 s The base 18
plu

conprises a rali'ty of drainage wells 28, each one conprising a
downwardly sloping surface 30 termnating in a drainage aperture 32. The

| opi f 0_of adj i ] 8 i k
34, Pl or abty. PrEBLa R BPPopleeft BAIRLETieted o naEE A ety he
opposed W frgiiafle holydsf | ATRE LiyRIdBRAaR YoRmRettis praeably @ibctacsmife | bi s

mnimzes the 10'surface areas of t'he peaks 34 which support the mat 14)
t her eby r egnoup iegnsislingaok polybengmtadiapbidialate; polybenisatectenephthatatent 14. Thus)

littl ' i i - Ly aui ‘r
becors ¢ 1 pgtroliilE; hol eI EaRpRAh Gt A0l b 357, her et i ough
and a pl urgdlihaphiialané-ariine tetephibalac) dThe liguid attalopsiymer &a1 bé ekididteedredi cal

instrunents_(not _shown) that are to _be sterilized within the container 10.
Aper t UPes dnfillere suelt as glass,i gningral fibern;os flpurepodymersein the formAfgh t he

tray base %ﬁvd%rw pedshe mat 14 is formed of a silicone or other
el astonerit substance V\EI ch' resists high heat associated with steam

autocl aving) and al so resists chem cal attack from hydrogen 20 peroxide,
et hyl ene oxide) or oth ] i £.SL i cursors,
particularly the oxidi ?WWQ@F ‘L]hg(;m{é mat eri al of the

mat 14 shoul d neiGalps9ak erplode8Mpempéctiventiew dfta stbriltrafitke Bostmet cal

sterilants . . .
according to the invention;

FIG. 2 is a perspective view of the assembled sterilization container of
FIG. 1;

25 FIG. 3 is a perspective view of the inverted lid of the sterilization container
of FIG. 1;

FIG. 4 is a cross-section taken along lines 4 — 4 of FIG. 2;



The upwardly extendi ng projections 36 nmay take several fornms. For 25
instance, they may taper upwardly, or have constant dianmeter. The1t3 Uil
be flat, rounded or radiused. They may be relatively soft or they nay be
rigid. The total nunber and spacing of the projections 36 nay al so be
varied. Such mats are known in the art,4and it is well within the ordinary
skill of a practitioner in the art to vary these design paraneters to

achi eve a desi rBY5.oY i aperspactize diszgsembly) Biew pf 2 poion®f phatelbzatianner 1id 16

Vapor s t heRBite RO/ e Yiian( e R VR S AR R nage
apert ures JagthidgembetlaishPaccoting & thepiieséir ifidentibhgned. The 1id 16 further

conpri ses downwardly depending sidewalls 42 and endwal |l s 44. 5 Turning al so
nowto FIG 2, the tray 12 and |id 16 are sized so that the tray endwal|ls

or sidewalls an n I J i ; wi .t hi id.sidewal | s and
endwal ss 42 and?}ﬁi g\géfébrség?c%%qa&ﬁg%é%ﬁcﬁﬁg%mg‘rﬁqfé&silm ally
formed in falth shown ihAheobldséd Poditibn; Each of the base endwalls 22 has a 10
recessed portion 48. A pair of U shaped cutouts 50 in each recess portion
48 define a flexible tang 52. An upper extent 54 of each tang 52 conpri ses
a sloped ranmn ugf EE%RQ i Qi | . jons 60 in
the lid 16 ali gglé\j?ﬁégﬁg n ml‘ﬁe$’g%2%gje@gﬁgh§r?§§%eg§§??§gggﬁg§%¥e Yre 62
and r et ai nadge@rding 164he presenngmgatidde | at ch nechani sm 46, the caromng
surface 56 on each tang 52 15 is inserted into the correspondi ng aperture
62 inlhe 1id 16 and canmed over the ret ai ni ng lip 64 until the retaining
lip 58 on the t WoRs-sl pth epaining lip 64.

I nward pressur e%gﬁ'lgﬁsegt ang SE‘%ﬁdﬂapp |g'§ﬁ§;'§1ntfa Iy?hg?gghzages t he retaining
lips 58 and 64 to release the |atch nmechanism 46. 20 To enhance the fl ow of
sterilizing gas t Ar.ough the.contai ner 10, . each, of the tray, sidewalls 20
and lid sidewal ﬁ‘iﬁ& 'eaﬂmpﬁ%vgv‘erm@ﬁmmm%ma ingdAdhenRreset As best
sees in Fl favedomhen the lid 16 and tray 12 are interconnected, the cutout
portions 66 thereon align with each other to formshallow slit-1ike
openinids 68 into the container 10. 'lbis enhances the flow of sterilizing

Drovi ded i nal de FP- dRGE Fisfle ey ot and st dedice'of FIS, o Rotindhpf pedipel'
m nini ze apyo sterfli2gor: eontAifdrs a6 SAck ind alepirafcthe Wohathers; ght bl ock the flow

of gas or liquid or which mght trap) 30 condensate or other |iquid
mat eri al . 13 JUN 200Z FIG 4 illustrates the drai nage enhancing features

of the present i ti:00. Hﬁ?c : i ek’tﬁgﬁi p&md% exi bl e
mat 14. Condensalit;ng"?grl lgltar?gr |%ia§§ﬁ€fcﬁﬁénters etrgiv\é‘é%?t e maé]%éaend base
18 con2® wiatdordingrte thé presentdnventiogeané| | s 28. The small contact surface 71

formed between the peaks 34 and 5 nat 14 prevents condensate or other
i quids from being trapped between surfaces of the base 18 and mat 14. The

dgﬁnwar dl'y sl opiFIG.s12ris afgérside pin iiev dfalmasaaﬁ&d@na&arhcmmﬁgy
tondensate or other |iquids to nove toward the drainage apertures 32.
Condensat e @ ithehpresentiinwanbondr ai ns out of the container 10. The supporting
characteristics of the peaks 34 can not be over enphasized. Silicone 10 and
other elastoneric materials suitable for formng the mat 14 tend to soften
considgsably in high tenperat DETAICED DESTRIPTIONNNeNnt s. Accordingly) it
is crucial to properly support_ the mat. 14. The sg]e¢tion of tray materi al
for use in hydro@&w bg“&ﬁﬂ%acﬁmc?@mwt °;l-a sterilizabon container 10

according to the present invention. The container 10 comprises a tray 12, a mat

14, and a lid 16. The tray 12 comprises a rectangular base 18 from which extends

upwardly two opposing side walls 20 and two opposing end walls 22. Corners 24
30 formed between the side walls 20 and end walls 22 are rounded for a pleasing

appearance, improved strength, and to reduce sharp edges which may compromise



~ 15 based sterilization technology is influenced by the chemnical resistance
and inertness of the material with respéct to the sterilant or pregc ,
for chem cal plasma. For chem cal plasma sterilization methods vvhﬁt:ﬁ J@Bﬁ@ﬁd
on excited free radicals, the mertnesg of the material with respect to the
pl asma precursor is even nore critical “due to possible | ow concentrations

O P ecur SRR AR SR E G RE BbAS ol (R TFoBS! T 28! 25

steril ant bgiweeRi'tht ibasd 1 8and s side wcﬁmamhemmlzpm@eﬁm&mder hot to
affect biological lethality of the sterilizer chanber. For ease of

operati onstrengtheafdhe fraysidoul d al so be resistant to the chenical and thermal
environnments during the cleaning and decontam nati on procedure of
instrunents and trays as commonly 25 used in clinical situations. Hospitals

typicad |y use arwasiierenmptieiapiiraliyosedinage el )Raasone! | as
detergents and enzynmatic cleaner for renoving organic matter. The ideal
tray natecoaprisinga dopowardly slopingotvpface B0demmninating lin gedrainagdlaperterei | i zat i on

aravi ty cony! i ARCRRR Ja3FAshrSydnfane BEUE SRECE A B -
3 JUN 20034, gPrefeably ahebdmwhmﬁxanmcpﬁhwoﬂemgamcglafssowogaabi l'ization
is the STERRAD Sterilization Systemthat uses hydro%hjg perOX| de plasma to

el ini nat e Ay Wﬁmaﬁt slaping: sHrEaces flipEmizestbe deal
nat er§ %gﬁkg 208N of ggﬁts I 3l 187 t and
steam exh oW etﬂﬂg ne OXI H‘gu Sl dggl S a ?erﬁggﬁ{b cesusclg%gman have

extrenely dfwmswea@éenahewwa@mr 14t Mehus pKita isprvidedi s. V& have
ri‘gorously exam ned and tested nany materials to identify a material

sui t abl e fwhich somdensatecor other bouid siptiet glay; bescome\iraRMAents. As a result of

10 our investigations, we have found the preferred naterials to be neat
(non reinforced) and r ei nf or ced pol yester based |iquid crystal polynmers,
neat and reinf oi‘beahmdlwmtaepb)aliay]dfmaMmeﬂ3ﬁdhmﬂupgﬁtemﬂamhmlhpst

f f | yest d |
D 1 TS5 e pmyanty rireBos o¥ietind aBop befing o insdimentist Powbli | 2o »
exanpl e ofmﬁ: & i Qehilishd Within thé bsﬁ@inep@byrm% bs o\'fetﬁé inht @ Mipy

produced by the Hoechst Cel anese Corporation hin each fam |y group)

there are withfdrinage aperires P2 dhroygh thectzay basenhks- mww whe matd4 is

ool ypr opy! hmed 8t £ RHERR 87 aRer aingde Jubitr OhEh. Bub bt C"or gl acs

;l ber, fpr Wﬁ}&hmmhmafmm rmgsﬂwnw;tﬁ tisérnical atﬁfcbn’ﬁm}i h?@rogaﬂw red
or ti-sterjliz tl on I cat] on yester .t yners nave a
vari 239 of PefXide ﬁ& rﬂﬁi‘ﬁj ’é‘?ﬁak [S@‘-‘:‘] OR theib g‘pecb&’ Pol yet hyl ene
terephtha'%c@y@ dizibB v 89 FElHHEF Cile. MU 6F i rhdt 141 S ---~ O

G-~—~G utyleneterephthalate (PB'I'~) 1n which
chemi cal 1ghauld unot absprbsx chemically interact with such chemical sterilants,

The upwardly extending projecu'on.s 36 may take several forms. For
25  instance, they may taper upwardly, or have constant diameter. The tip may be
flat, rounded or radiused. They may be relatively soft or they may be rigid. The
total number and spacing of the projections 36 may also be varied. Such mats are
known in the art, and it is well within the ordinary skill of a practitioner in the art
to vary these design parameters to achieve a desired overall effect.



opallu....~ 0O G Oc. - O~ ~awMlt~"~ h 15 and 3. Pol ycycl ohexyl ene
terephthalate (PCl~, with the follow ng 20 chemi cal structure: -ﬁ{ R3002
e.. 25 PCT is available from East man Chem cal Conpany undo the t d%]nama of
"FJctar', in a variety of unnodified a nodi fied structures. Modification
may i nclude acids and gl ycol structurés.™ 3 - 10 1 3 JUN 2002 Anong the

0
pol yester fam |l t he .stru rne of .pol.yet ene terephthal ate s preferred.
The nost pref er?%dfo@%d??rglfffggih&ﬁ 3 %ﬁall@sgpw AR YR ﬁ)b‘? 85?1“?—551‘.}"“' The fi ber
rei nf or cenguRiagl P \utedizing! vapord BRré&hfcuRB! MHeQld FRATIAUMOAa§\W@iganeiuat i on and
Is preferred in oxidative chem cal vapor or oxidative chem cal plasm

steri | i zatthodranagst dpecures|in|the trayui2d byt peadanot boiso mbigngd.i TheHidc kSt here are
four major,structural vana 10 1, Polyvbenzpat e: naphthlate 15 a x An

exanpl e offué‘s’ﬁrommﬁl ik ‘|Ya‘%ﬁP8‘J‘%P£3G§F%F%%WeF“ %gpst‘?‘{adenarre VECTRA
A and § series by Hoechst Cel anese Corporation. 20 2.

Pol ybenzoat e-t er zpht hal at e- bi s_phenol -i sophthalate 0 ' , . ' G~ Oo0o G~
~p ...s D -~.~ Taomingoaled pewAe bl e dray d 2asditisk t6 arel sized, so thabitke pr oduct

i der th d .of Xydar, by, A P Praduce.. . 13 JUN 2002
57 Pol yberIOh BBt S 0ty 8 g co Frnogiy wndRF g 7 5T L0

An exanpl esi@éwalsCaredaanh 42 @wm.amraeﬁbgduqimmﬁg hethnishead jedename of
X7G and X7H by Eastman _Chemni cal Corrpan){ 10 and
integrally formed in the tray 12 and lid 16. Each of the base endwalls 22 has a
10  recessed portion 48. A pair of U-shaped cutouts 50 in each recess portion 48
) define a flexible tang 52. An upper extent 54 of each tang 52 comprises a sloped
camming surface 56 and a retaining lip 58. Recessed portions 60 in the lid 16
align with the endwall recesses 48 and comprise an aperture 62 and retaining lip
64. To engage the latch mechanism 46, the camming surface 56 on each tang 52
15 is inserted into the corresponding aperture 62 in the lid 16 and cammed over the
retaining lip 64 until the retaining lip S8 on the tang 52 snaps into engagement
with the retaining lip 64. Inward pressure on the tang 52, applied manually,
disengages the retaining lips 58 and 64 to release the latch mechanism 46.

20 To enhance the flow of sterilizing gases through the container 10, each of
the tray sidewalls 20 and lid sidewalls 42 contain several shallow cutout portions
) 66. As best seen in FIG. 2, when the lid 16 and tray 12 are interconnected, the
cutout portions 66 thereon align with each other to form shallow slit-like openings
68 into the container 10. This enhances the flow of sterilizing gases through the
25  comntainer 10.

Turning to FIG. 3, four pads 70 are provided inside of the lid 16 to space
the lid 16 from the tray 12 and thereby minimize any surface contact area
therebetween which might block the flow of gas or liquid or which might trap,

30 condensate, or other liquid material.



4. Poi ynapht hal ate-am no terephthalate o _ o "' w ISxYMexarrpIe of a

comrercial |y available product is under the tradename of Vectra ri ﬁ by
Hoechst Cel anese 20 Corporation. The nost preferred structures r:’EJW@Z
whol |y pol yester aromatic liquid crystal polyners) which are

pol ybenzoat e- napht hal ate and pol ybat zodtet er epht hal ai e-bi s

phenol -i sopht hal ate. Both neat and rei nforced grades am 2S preferred due to
the structural ElG.¢hglustraes theidraimage enhancingnfealpresTofethenpeasentrigyentiond

f ts £l f |
ovdor oy - TR Bealts 34 3né bk A2 BpPh Pk Hekible, il 14 o eiiaehpts b SRR VT T ot
are of parlk{tﬁdﬂuﬂﬁcH E10rs 1hRREe@n ot t1deandenide N8Yeohies IR BndyfliHegen per oxi de

and the 30 endenc¥ t o deconpose hydrogen EerOX|de were studied fog a
vari ety ofdrnmg«r s 28. The smal gmactsunfaccr bfommowm;nmblpealqs 3 angstrat es

the Tegul t . Of oAV s Tonddhl Ur SuhcTAG Y heoPhath] B bebwibn suabls2007 ~13

Mat er i al Megfahe dlaké 0¥ brdmbt 34 peedoim €16pink CUHRERMYOSH the ARSifie) (8~8) LJI
t em 1000Pol yet heri m del4. 4. 3CTI tem CRS 5011Pol yet heri m de346Radcl

R- 5100Pol y¢ls 28§ gneaymees8y condensategrhathel baud by mgue mvv:yéttgw érwbgendVect ra

A530Pol yes d £ Vect ra
iseo) %ngmgf déai% sy Sherchils %gé@%géfggs Poetet @w oo

ille cHaPhc pristdsUsiMbe Hoaky B4 icam Aol b oaerbanHai Stlicone
pol ypr opyl eneF3ctar Eli-015d ass fiber fi I | ed3. 3nopol y et hyknedeconposition

15 AndPherang: ether clastomerie matesialy snible foriforming %rﬁﬁétlr"wﬂq toysoflent r ay
| d
nesher | decansideRibRy WEbEh Khif-aeE AT BORREs KldifBl Bs gen

per oxi de pdraeiah e propetly zappoontheymatel4 . washer / decont ami nat or cycl e and

enzymati c cl eaner immersion. The sanples were placed under 0.5 96 and 0.75
% strain. The foIIovvi ng Table 2 illustrates the results 20 of this

eval uati on. atelidl for J}@tﬁr yak lefoxi Vsl Hebls

Strengt hTensi | e Strength ongation at Br eak e%e&%goéﬁgo%f@%io

psi 141690 MS@QMnmnemmﬂsgﬁﬂlm@d(byp@acrmmhﬁl pesis@nde 8fd (a) Ul t cm
10000. 75 961 sil 30 p5| 4. | Control 9,96 852

psi 13. 196NGF ég &%@MP&P@%% %38“‘5‘; 8, 091
psi 98. 596\@%@ WQS@M&D&E&:%Z%@EM&M&B 3

psi NaVa~ra A5300. 75 %Na22, 431 psi NaVectra Al115Cont m Na24, 265 psi NaVectra A

1150. 5 96Nmdwals; ahe, ineriacs af the materinl Mgk Kespect4g3he) planmDPFrOTOCENEYeD] 3, 258
Psi 2,699 pRlole AEAE TRELD Polivte 16w Whcdhttations B B?&&éo“%\?&abne to generate

20 plasma in some preferred plasma methodologies. The tray material should be non-

reactive to the sterilant(s), or the precursor(s) for the chemical plasma in order not
] to affect biological lethality of the sterilizer chamber. For ease of operation, the

material should also be resistant to the chemical and thermal environments during
the cleaning and decontamination procedure of instruments and trays as commonly

25  used in clinical situations. Hospitals typically use a washer/decontaminator
operating at 270°F as well as detergents and enzymatic cleaners for removing
organic matter.

The ideal tray material should further be compatible with all major
30 sterilization methods employed by hospitals and the like, including steam (flash
and gravity), ethylene oxide gas, and hydrogen peroxide based sterilizers. One



20 Aside fromusing chemcally inert material, there are other controllin
characteristics of sterilization trays or containers so as to redudeg JUN0L
i'nteraction with the sterilization environnent and so as to enhance the
resi stance to hospital-ux cleaning chemcal Interaction of nmy material with
the sterilants or precursor for cheni<8l plasma reduces the avail able
sterilant or precursor for chemcal plasma in 1 3 JUN 2002 - 15 vapor
phase so exampleaiffthe hydregem perosigicdased plasmaa isteyilizpiarn sttha ST ERRADspi t al - use

chem cal scwi Il l.engt hen 1 he expect oduct \Life The. first characteristic
to be co_nﬂ"&l‘\z‘éh&? Sy{lﬁrg lé%}r‘fsﬁ By@r?gg'f ﬁ%’é’é%ﬁcﬂl&w%%ﬂ dbrPB‘& ct. The surface of
the steri hijérborgihidmiodn flaitalind@uments "OPehefdfe, 1AE Sl tabtialShéfld Madice

surface 5 area/volune ratio. Since both chem cal and physical interactions

Wi th st er adequate thermpe-aaeghanieal )propartieshionyvithitang sicam, exhibitdow ethylentegr adat i on
are aJdunction of the_surface.areahyol u [ afl snpot h. surf wi ||
Meduce ¢ nexjdiisSipaiy RaBh broReinR, ang Y8ve TErd Y duw SRR B D Bt 1o be
control | edites okedative Riediidiess Wal |l thickness is integral to the structure

strength of the tray or container. For the sterilization tray or container
to operate in an oxidative chem cal vapor or chem cal plasma environnent,

often under re I I 999' i . G nsation of
chem cal steri Ictg%ﬁgb'?ng%zo@a&sor 'l(‘)%\l\é(ﬂ?e)%&%gl p&aﬁgn%néﬁgﬁllgg%gyﬁ m nim zed.
Condensat intileridl saithble s SuthOfaried and leatreme sehdce emdrdndients. r AR Rkult of
characteristics of the tray or container, which nmay reduce the anmount of

avai | Hbl eour dpvestigatons, we dave fondithe prefemed materials i be ActdOR- phase and

her eby ef j j i To - M40 t mass and
enhance t@%"e’%@t@é’%@’%ﬁ ng%%}rl S |chlﬁlws%ﬁl){’%’k£%2? )(j)f the tray
or cont ai neihfereed pdlyesters| andriréisfdreedOpalgpropslienel YThet tostprefeered anategidler i al s
for formng the tray 12 and lid | h are as follows: |. Reinforced

pol ypr opy MeREat %d‘ﬁ?fﬁrﬁ%@ohﬁ‘ﬁb}‘ﬁb‘gl%ﬁ%?] RAUKDET. A7 s blsngmdih theiabovs ced wit h
cal ¢l um CHARRALE pBlyriHréS Orlel dfifmertizhly RaMielexhpie! diex ShraBRCfiIY Cal
structural 1 ntegri t>7 require or mulfistetilization application. I1. Neat
or relif ocrystalppdlymet isrthe Afeotrg® fimily produced by ftheriHogrhst [CelB8@seast r uct ur e of
pol yet hyl ?:gqe ter.gght hal ate is preferred. The nost preferred configuration
is glass FSITRPBPE8Y pol yethyl ene terephthalate 1 3 JUN 200Z - 16 (PE f).
The fiber reinforcenent provides structural strength for steam autocl ave

operation and allows for_a_thin-wall design) which is preferred in

oxi dati ve chem%MMrwa!rﬂfWEa‘i%nﬂmhéﬂPdghFW@l sEruetums, ewhesf or ced
liquid cr hxqg | f SaaRgV i . The nost
pr ef erred@ﬁéﬁ?‘ﬁr es ﬁ%ﬁ%ﬁhyﬁfﬁ%%s er ar orrag'tt?gﬁng “crystal

pol yn20, which can be of the chem cal strucutre of pol ybenzoate-naphthal ate

or pol ybenzaat et ereppat hal ate- hi s phenol -i sopht hgl ate. .Both neat .and
reinforced 10 giades an 'B?ngyPﬁﬁwﬁﬂﬁ' Y HﬁyﬁgﬁﬁﬁﬁpngﬂgPangth of
this material famly, 5 T ides tHeOdteaiBA lifertndds andr € gl ass and
mineral fibers. IV. A blend of alloy of liquid crystal polyners and | or |
of the above. 15 FI Garucturahpropertiesrequiredfox multionerikizationiapphication. a
sterilization container according to the invention. The container 72
conprises a ny 74, lid 76 and mat (not shown) simlar to the previous
enbodi§rent . HovEyer ) PoliyesterCtype Pobyinsers haié aalatietynof basic stictiesgamoggani sm
78. The lid 76 conprisées an aperture top wall 80; side and endwalls 82 and
$4, respectively dep®8Biing therefrom A latch member 86 is integrally

nol ded into a recessed portion 88 in each endwalls 84 of the |id 76. A pair
of torsion bars 25 90 extend inwardly of the recess portion 88 from
opposi ng sidewal |l 92 thereof to rotatably support the latch nenber 86. Tie
torsion bars 90 bias the |atch nenber 86 into a standing) engaged position
as shown best in FIG 6) and allowa limted



anount of rotation away fromthe engaged position. 30 A notch 94.,in lﬁ\%ﬁ}
endwal | 96 of the tray 74 forns an ‘engagenent surface 98. Alip 1(§O‘J
protruding froma | ower portion 102 of the | atch nenber 86 13 JUN 2002 -
17 engages the engagenent surface 98 on the tray 74 to thereby hold the lid
76 securely to the tray 74. Finger pre8sure against an actuation surface
1U4 on an upper portion 106 of the [atch nmenber 86 pivots the |atch nenber
86 about the torsion-bar PABethylens waepiuhpdate RREEN vihethe follewingachendaal f r om
the lip 100 and 5 therebysutu%hﬁgse the lid 76 fromthe tray 74. \Wen the
pressure on the actuation surface 104 is release) the torsion bars 90
return the latch nenber 86 to its standi ng) engaged position. Al edges and
surfaces of the latch nmenber 8b are rounded and snoboth 10 especially those
on that portion 108 of the |atch mejvber facigng outwardly of the recess 88.
The ongy exception is the |ip_¥0Q whic | &% on that port\ion 109 of the

| atch nenber facing inwardly of* the tr 21578 TRt resent no sharp
edges or surfaces which may engage and tear the users protective glove (not
shown). Al portions of the | atching nmechanism 78 are integrally nol ded
with either the tray 74 15 or |lid 76 thereby reduci ng manufacturing and
assenbly costs. O course) the orientation of the |atching nechanism 78 may
be reversed, such that the latch nenber 86 is forned in the trey 74.
Further) the lid 76 Zoul dPblybatyignt aereplthgiareo®BINpin whidh clgemicalot shown) and
of coggse t he | atching rra%ﬁ%irérrpiﬁ need not be provided in the endwall 84

but colld be | ocated el se d% the container 72. 20 However) the
orientation illustrated in FIG S is particularly convenient. FIGS . 7 and
~8'illustrate an alternative arrangenent for a tray 110 according to the

invention. The tray 110 may be used with a sterilization container as in
the first and second enbodi nent and'differs“"pri marily in its, base 112. The
base 112 25 conprises a fl at p@eLA L OG- @ plasgal by cqfsapertures 116
t her et hrough Additionally ) a nunber o arger) elongated apertures 118
penetrate the panel 114 aril an upwardly extending |lip 120 encircles each
of thdel ongat ed apertures 118. The lips 120 support a mat 122 and furt her
provide rigidity to the tray base 112. Apertures 124 through the mat 122
with the el ongated apertures 118 30 through the tray base 112 to provide an
efficient diffusion path and sterilizing gases. 13J UNZ2002 - 18 FIG
9 illustrates a stacking device 124 for stacking sterilization trays 10
during a sterilization procedure. The stacking device 124 is rectangular in
shape and of slightly, | ar pelycdcloRé&iateRBRthL @@qs;,ﬁﬁi ';@joy',q,qqtray 10
(not shown in FIG 9). It coyrrcgri sée? vert?gal siﬁaewal s 12(%Mand verti cal
endwal?0 128. An L 5 shape@hemirl sthsirer 130 extends horizontal ly inwardly
from each corner 132 of the stacking device 124. As illustrated in FIGS. 9
and 10) each of the sidewalls 12b and endwal I s 128 has el ongated openi ngs
134 therethrough of simlar vertical dinmeasions to the shelf nenber 130 so
tHat when containers 10 are stacked-@s&nd L@Léck.i ng.@ 24, the flow
of sterilizing gases into and out of the individual 10 mers 10 i s not
i npal ed by the stacking device 124. FIG 10 shows two sterilization

cont aizgers 10, each wapped in a sterile

PCT is available from Eastman Chemical Company under the tradename of
“Ektar”, in a variety of unmodified and modified structures. Modification may
include acids and glycol structures.
30



wap material 136. The stacking nenber 124 sits atop a first tray 10 with
the shelf menber 130 resting upon the tray 10. The second tray 10 reg}@lo
upon the 15 shelf nenber 130. Both trays 10 are positioned wthi n1oh 'Q}e
and endwal | s 126 and 128 of the stacking _device. Thus, the two trays 10 are
stacked and separated fromeach other wth a full and open flow path

t her eabout. FlI i & @l,ct Siri@biieVss PR ferh it &cki ng
device 138. | n%@“%écéeb%? ﬁ%{e op ning 134, ceacﬁ‘%‘?ﬁ* Eﬁ;{]si’@fg and endwal | s
140 and lll;itcfceapec'rhe/mbyt prafeered domﬁ/gumttqncnalglq;ssd'fbict ecinforced RET.y Thef set from

a shelf nenber 144 to therehy prow%g an ge)\gen flow patp to the sta&ked
trays (nothbesgpinforeement provides siayqtural sUenglh fon steam aulaclave SPemtign @Adval | s

140 and 142
stacki ng deeeied i pialis Inca Bkl B b AR e hlcaipRgh Theblid R,
surfacé Flfethdds.i| | ustrates an alternative enbodi ment of a |lid 150
according to the invention. The |lid 150 duplicates the |lid 16 of FIGS. 1
and 3, with several nodifications. Accordingly features simlar to those on
the Iid 16 will e 39@%@@@9&9 ctnb i1l WhichIthBre"RE Fbdr Mhjoh strb@uaddi tion of
a single prine synbol ' Specifically the lid 150 d|ffers fromthe lid 16
inits mxture of rovimatong 1 3 JUN 200! - 19 elongated apertures 152 and
154 respectively. Also) an additional fillet 156 has been added at each
corner which both strengthens the |lid 150 aids in lifting the |id 150 above
the bagf: 8 (not shown inpﬁpﬁenﬂ&k.ﬁgjhmmoved circulation. 5 Liquid
crystal polyners are known for their difficulty in nolding. One particul ar
pr.obl em ari ses where opposing flows of nolten polynmer nmeet. Such areas
often have reduced strength and accordingly_it is gesirable tolocate them
away from areas of the nol ded td cl g whi chwi Il be s -‘:3; 4 igh levels
of stress. In the lid 150) theTréce o ﬁE)- ore gi.n in the
nmol d (not 10 shown). The molten polymer flowd around the core pi'n and neets
to enclose the recess 60'. Normally these flows would neet at the retaining
lip 64¢ However) this area is subjected to high stresses Accordingly) the
lid 1 is formed with a pair of flow |l eaders 158, each |eading froma
crater arcs 160 of the Iid\m&mnﬁeroéatmmmidw pvﬂil}hbrprb@dtrﬁg' vadeedhe n t he

nol di ng process and | eadi o an r . ﬁ 1 df'ﬁiggcti ve
recesses t50" . During th ‘)%}ngg‘g‘ taﬁ@ go%ég@yp us Tl ows
around the core pin and tk@o@aﬁﬁshng flows neet at a si de port| on 164 of

the recess 60'. Wiile the invention has been particularly described in
connection with 20 specific enbodi nent s thereof) it is to be understood

that td4s is by wa 1 ply g%&b{}g t%@ﬂhﬂ‘ﬁh@ﬁ H&&%Wa}at@”d that the
scope of the appende cl ai mjs ou construe as broadly as the prior
art will permt. 1 3 JUN 2002 20 WE CLAIM 1. A sterilization container
for sterilizing instrunents, conprising:

}

o —Ec—Q- }—{-—a-@*z}—{}- —@—O*J—{—G-GS‘ :}

An example of a commercially available product is under the
tradename of Xydar® by Amoco Performance Products.



a wal |l encl osing the container, V\/nereby the wall is suitable to resist both
chemical attacks from hydrogen peroxi de’and et hyl ene peroxi de and M
attacks fromel evated tenperatures, and the wall does not unduly |

with any el ectromagnetic fields; means for holding a nedical instrunent

wi thin the container; and at Ieast one opem ng into the container for
admtting sterili Z|:pg gaﬁongcn%g&{u? X@clh\hgncf g{ ggld of a thernoplastic

| iquid crystal polyrer . steri v 161 contaPrer accor di ng to claim1
wherein the thernoplastic |iquid crystal pol ymer conprises a wholly
aromatic polyester. 3. A sterilization container according to claim?2
wherein the wholly aromati c epol yester, congri ses pqgl ybenzoat e- napht hal at e.

4. A sterilization cont rdi “C erelnthe ol |
aromati c pol yester corrpaLEes-ﬁ@ A L@‘ ‘-"ym
pol ykgnzoat e- t er epht hal at e- bi sphenol -Tsophthal ate. ~"5. A sterili zat'1 on
contai ner according to claiml wherein the liquid cr ystal polyner is
selected fromthe group consisting of: pol ybenzoat e- napht hal at e;
pol ybenzoat et er epht hal at e- bi sphenol -i sopht hal at e;
pol ybenzoat e-t er epht hal at e- et hyl ene gl ycol ; and pol ynapht hal at e-am no
terephthal ate. 6. A steriAhi mtﬁpMofCOMmhnmalqcaonliHMpMUcd igiundédr trer ei n
the liquid crystal polyner is rei filler, 7. A sterilization
contai ner according to cpéij?ﬁaﬁ“vﬁ&-g‘f’ Sfﬁ};lblv W’I%‘E Slompanyy,
m nefg@l fibers. .AF . Af. g4 A9. ANR AHf ?. A9. A AY5?. A. AYR Ay8. Al a,

. A5. A&% Al yL. AF5y A Aae ASE JZs~#*1/Jrt _ g ] s w
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s W ~ @s10%& ()- 10%&& ()-y& mlo%z& ()- 10 10

10+10%& ()-s! nl +#10%h& ()- s aB~ @s "100&Z& ()-3 109Z& ()- y413 JUNLU
1092Z& ()-!,F ! 109VaV@& ()- T10%Z& ()- @O0%& ()- H .uaB~_@s3

109%2Z& ()-3109%Z& ()-y 109%Z& ()-3109%Z& () -

@O0%Z& ()-!10%k ()-z[<~_@s-10%& ()-~3A2A-109%Z& ()-! p(9g&10% }& ()-!t#G 10%& (
)- 3!t #G' 109Z626& () - 3FF"109&Z& ()-M QYZ[dE:/ 10Z

10ZF910%ZRhe follewidg) ¥asle() i Bistratex dhd yesEIE? for1s08te80f( the 3nore important

0109%Z& ()-/10%& ()-[\im~xY:/ 10Z310% h& ()- 3 10% h& ()-3f- 10%

h& ()- 10YPABNAS: 10% h& ()- YU 0% h& ()-4 10ZPdB:/ 10Z! @10% h h& ()-s! 10%
h& ()- 3L10% h& ()-3 10% h& ()-3 10% h& ()-,Y 10% h& ()- =/dE:/ 10Z! %G 10%
h& ()-F #10% h& ()- , Y'10% h& ()-F310% h& ()-!10% h& ()-FS! 10% d& ()-/+uj _@
10Z&0%4| & ()-3 10 h 10 h 10 hY f210% h& () -1 @410% h& ()--$10% h& () -



| ($109%hh& () -+ yH dEj _@ 10ZF 10%| & ()-@ 9! 10%}| & ()- 3

10%| & ()-3y10%H & ()-  109%| & ()-10%4| & ()-1grdEj _@ 1021 10%| & (93 YuN 1001
f109%4 & ()- Y @10%}| & ()-10%}| & ()-Y 10%| & ()-F L10%}| & ()- ruNyd ?3

10Z! (&109%4 4] & () - 9%40%H & ()- $10%H & ()- 10%H & ()-1 Fz10%| & () -

109 & ()->-cDj _@10Z! 4z 109%| & ()-- B3 10%4| & ()- 010%4| & () -

S/f10%4| & ()-- 10%| & ()- (&L0% & ()--1ybC
10Z! 10%1& () - z10%1& () - &TLO%TE () - 104,}IZAM1104| |7 109 & () -
,5t110%| & ()-y" e dEbC 10Z! L#10%& ()- 10%v& ()-z 10%m& ()- mlO%ve& ()- F

10%r& () - MLO%&' ()-e  :!!111"dEbC 10Z! F F10%r& ()-3 10%v& ()-f#10%m&' ()- 3
10918 () -l QU mt 1Q0rR (} o 1"\ " 4 CELARC 1075 E" 10048 ().
+ 10%m& () - ix(ekapire () 1! 4 hena3e ()-3I¢ #AEyTE () | 3FH. (;20%7& () GH98B08880
bC 1071094 @E@@ o | &|() - %] & () - 10rr %?
10%m&' () - I'(dBbC 10Z!\T1 /e4|4|&'()4Yz ()- S
h Ultem 1000 Polyetherimide 144 3
Ultem CRS 5011 | Polyetherimide 346
Radel R-5100 Polyaryl sulfone 356
Noryl Polyphenylene 52
oxide/Polystyrene
! blend
Vectra AS530 Polyester liquid 4.5 0.009
crystal
polymer (mineral
fiber filled)
10 Vectra Al1l5 Polyester liquid no absorption 0.013
crystal polymer
(glass fiber filled)
DPP40W 18357 40% calcium no absorption 0.012
carbonate
filled polypropylene
Ektar EG-015 Glass fiber filled 33 no
poly ethylene decomposition
terephthalate
)
15 Another study was conducted to evaluate the compatibility of tray materials

with simulated hydrogen peroxide plasma sterilization and washer/decontamination

cycles, which includes alternating hydrogen peroxide plasma sterilization cycle,

washer/decontaminator cycle and enzymatic cleaner immersion. The samples were

placed under 0.5% and 0.75% strain. The following Table 2 illustrates the results
20 of this evaluation.
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104| F1310 eﬂ:&yj) FLO 1@%%, & () 910,400 psi | 7,961 psi 9.3%
Noryl 0.75% 10,550 psi | 8,091 psi 98.5%
10 Vectra A530 | Control n/a 22,672 psi n/a
Vectra AS30 | 0.5% n/a 22,371 psi n/a
Vectra AS30 | 0.75% n/a 22,431 psi n/a
Vectra Control n/a 24,265 psi n/a
All5
15 | Vectra Al1S | 0.5% n/a 23,266 psi n/a
’ Vectra AllS 0.75% n/a 23,485 psi n/a
DPP40W] Control 3,258 psi | 2,699 psi 19.27%
DPP40WI] 0.5% 2,862 psi | 2,449 psi 54.42%
20 Aside from using chemically inert material, there are other controlling

characteristics of sterilization trays or containers so as to reduce interaction with
the sterilization environment and so as to enhance the resistance to hospital-use
cleaning chemicals. Interaction of tray material with the sterilants or precursor for
chemical plasma reduces the available sterilant or precursor for chemical plasma in
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precursor(s) for chemical plasma and material degradation are a function of the
surface area/volume ratio, smooth surfaces will reduce the rate of these
interactions.

10 The second characteristic to be controlled is wall thickness. Wall thickness
) is integral to the structural strength of the tray or container. For the sterilization
tray or container to operate in an oxidative chemical vapor or chemical plasma
environment, often under reduced pressure and low concentration, the
condensation of chemical sterilant or precursor for chemical plasma should be
1S minimized. Condensation is a function of the thermal mass and heat transfer
characteristics of the tray or container, which may reduce the amount of available
sterilant or precursor for chemical plasma in vapor phase and thereby effect the
biological lethality. To minimize the thermal mass and enhance the heat transfer
characteristics, the wall thickness of the tray or container should be minimized.
20
Accordingly, the preferred materials for forming the tray 12 and lid 16 are
as follows:

L Reinforced polypropylene: Reinforced polypropylene, especially
25 when reinforced with calcium carbonate or glass fiber, will provide
the thermo-mechanical structural integrity required for multi-
sterilization application.

II. Neat or reinforced polyester: Among the polyester family, the
30 structure of polyethylene terephthalate is preferred. The most
preferred configuration is glass reinforced polyethylene terephthalate
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is preferred in oxidative chemical vapor sterilization method.

b 1.  Neat or reinforced liquid crystal polymer, and/or a blend of the
above materials. The most preferred structures are the wholly
polyester aromatic liquid crystal polymer, which can be of the
chemical structure of polybenzoate-naphthalate or polybenzoate-
terephthalate-bis phenol-isophthalate. Both neat and reinforced

10 grades are preferred due to the thermo-mechanical strength of this
) material family. The most preferred reinforcements types are glass
and mineral fibers.

IV. A blend or alloy of liquid crystal polymers and I or II of the above.
15

FIGS. 5 and 6 illustrate a second embodiment of a sterilization container
according to the invention. The container 72 comprises a tray 74, lid 76 and mat
(not shown) similar to the previous embodiment. However, it incorporate an
20  alternative latching mechanism 78.

| The lid 76 comprises an apertured top wall 80; side and endwalls 82 and
84, respectively, depending therefrom. A latch member 86 is integrally molded
into a recessed portion 88 in each endwall 84 of the lid 76. A pair of torsion bars
25 90 extend inwardly of the recess portion 88 from opposing sidewalls 92 thereof to
rotatably support the latch member 86. The torsion bars 90 bias the latch member
86 into a standing, engaged position as shown best in FIG. 6, and allow a limited
amount of rotation away from the engaged position.

30 A notch %4 in each endwall 96 of the tray 74 forms an engagement surface
98. A lip 100 protruding from a lower portion 102 of the latch member 86
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S  thereby release the lid 76 from the tray 74. When the pressure on the actuation

surface 104 is release, the torsion bars 90 return the latch member 86 to its

standing, engaged position.

All edges and surfaces of the latch member 86 are rounded and smooth
10  especially those on that portion 108 of the latch member facing outwardly of the
‘ recess 88. The only exception is the lip 100 which lies on that portion 109 of the
| latch member facing inwardly of the tray 74, to thereby present no sharp edges or
surfaces which may engage and tear the users protective glove (not shown). All
portions of the latching mechanism 78 are integrally molded with either the tray 74
15 or lid 76 thereby reducing manufacturing and assembly costs. Of course, the
orientation of the latching mechanism 78 may be rcversed; such that the latch
member 86 is formed in the tray 74. Further, the lid 76 could be adapted to pivot
about a hinge (not shown) and of course, the latching mechanism 78 need not be
provided in the endwall 84 but could be located elsewhere on the container 72.
20 However, the orientation illustrated in FIG. § is particularly convenient.

) FIGS. 7 and 8 illustrate an alternative arrangement for a tray 110 according

to the invention. The tray 110 may be used with a sterilization container as in the
first and second embodiment and differs primarily in its base 112. The base 112

25 comprises a flat panel 114 having a plurality of apertures 116 therethrough.
Additionally, a number of larger, elongated apertures 118 penetrate the panel 114
and an upwardly extending lip 120 encircles each of the elongated apertures 118,
The lips 120 support a mat 122 and further provide rigidity to the tray base 112.
Apertures 124 through the mat 122 aligned with the elongated apertures 118

30 through the tray base 112 to provide an efficient diffusion path for sterilizing
gases.
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! 10%<§&I Qhappt(;{?A shelf member 130 extends horizontally inwardly from each corer 132 of
the stacking device 124. As illustrated in FIGS. 9 and 10, each of the sidewalls
126 and endwalls 128 has clongated openings 134 therethrough of similar vertical
dimensions to the shelf member 130 so that when containers 10 are stacked using
the stacking device 124, the flow of sterilizing gases into and out of the individual

10 containers 10 is not impeded by the stacking device 124,

FIG. 10 shows two sterilization containers 10, each wrapped in a sterile
wrap material 136. The stacking member 124 sits atop a first tray 10 with the
shelf member 130 resting upon the tray 10. The second tray 10 rests upon the

1S  shelf member 130. Both trays 10 are positioned within the side and endwalls 126
and 128 of the stacking device. Thus, the two trays 10 are stacked and separated
from each other with a full and open flow path thereabout.

FIG. 11 illustrates an alternative embodiment of a stacking device 138. In
20 place of the opening 134, each of the side and endwalls 140 and 142 respectively
have a low vertical profile vertically offset from a shelf member 144 to thereby
o provide an open flow path to the stacked trays (not shown in FIG. 11). Vertical
' ribs 146 on the side and endwalls 140 and 142 provide rigidity and maintain an
open flow path, if the stacking device is placed next to another stacking device or
25 flat surface.

FIG. 12 illustrates an alternative embodiment of a lid 150 according to the
invention. The lid 150 duplicates the lid 16 of FIGS. 1 and 3, with several
modifications. Accordingly, features similar to those on the lid 16 will be

30 designated with similar numerals with the addition of a single prime symbol ().
Specifically, the lid 150 differs from the lid 16 in its mixture of round and
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pair of flow leaders 158 each leading from a center area 160 of the lid 150 where

the molten polymer is injected in the molding process and leading to an inside

15  comer 162 of the respective recesses 60°. During the molding process the molten
polymer thus flows around the core pin and the opposing flows meet at a side

portion 164 of the recess 60°.

While the invention has been particularly described in connection with
20  specific embodiments thereof, it is to be understood that this is by way of
illustration and not of limitation, and that the scope of the appended claims should
) be construed as broadly as the prior art will permit.
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2. A sterilization container according to claim 1 wherein the thermoplastic liquid crystal

polymer comprises a wholly aromatic polyester.

3. A sterilization container according to claim 2 wherein the wholly aromatic polyester

comprises polybenzoate-naphthalate.

4. A sterilization container according to claim 2 wherein the wholly aromatic polyester

comprises polybenzoate-terephthalate-bisphenol-isophthalate.

5. A sterilization container according to claim 1 wherein the liquid crystal polymer is
selected from the group consisting of: polybenzoate-naphthalate; polybenzoate-
terephthalate-bisphenol-isophthalate; polybenzoate-terephthalate-ethylene glycol; and
polynaphthalate-amino terephthalate.

6. A sterilization container according to claim 1 wherein the liquid crystal polymer is

reinforced with a filler.

7. A sterilization container according to claim 6 wherein the filler comprises glass or

mineral fibers.



