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System and Method for Applying Reduced Pressure to
Cell Culture Technical Field The present disclosure

wo edoaess7general |y to net hods and apparat us usedr/U82007/001460
provi de reduced pressure tol cell cultures. Mre
particularly, the present disclosure relates to
nmet hods and apparatus used to provide reduced pressure
to cell cultures in a substantially airtight enclosure
with controlled culture nedia flow Background Art
Topi Spdtenegad iMethpddss AbplyiddiRedirRd Rrissars td@ell heltute
shown to be beneficial in the treatnent of wounds by
pronoting granul ation tissue formation, renoving
interstitial fluid, drawi ng wounds cl osed, and
i nduci ng m crodeformations at the wound surface. In

TechnipalckieldrNp appl i cations, certain paranmeters may be
Vaﬁ'h@ re§H ieloslfe R‘!IS&%%@néi"aﬁ? 5 Aithals rﬁdféﬁbéjratus used to
flow rates. wever, 1t 1S not ways OSSI

provige raduged pressutd toneell eulturesr tMore aartpuiaﬂmttlee present disclosure

relatg%étﬁ?ﬂ%ﬁ g%sééheaﬁf?%%‘éﬁ ngfs é p?)#fv@ggglgpr 041 lYag%ssure to cell cultures

in a substantiatiytirtight esclobarcelwith eotérsiled utture media ifldey. a
nmet hod and apparatus for providing reduced pressure to
cell cultures and neasuring the effects of different
Baclkigroumet s on TNP applications in a controlled in

vitro. environnent | so eS|rabIe t rovi de
m?ﬁB&%H&gﬁﬁﬁ%Pé‘?ﬁ‘tﬁ”%?N} 'ﬁ@ tigRphang e%’b?)" fobe
benéffialGAthe tdfheht of Wo@n@!%cbﬁpfdrﬁ&tnﬁ@b%tﬂﬁﬂoﬁ ﬁgﬁﬁé%rmatlon
the likelihood that air will be drawn into the cell

remeying URterSAIAuig WIS WOBRI8 AoSach dnchindusIngc miGreefarmations at
the \kBﬁnH'%tLﬁfd&e tlh%ﬁ%l 'FNPV%IIMOHEaEéHSHBarQﬁ{é%eH M8y be varied,

bel ng acqul r ed osure of | nventl on In certaln
sucheab doe psessure ct!ﬁenen@al eufleidlow satesortpewever, i is not always

pos SHEBSHALI A FESHRSI LSRRI AB0SHS e wound

theramosluangu inlvivo applidagiohsedué ¢s the Jackhef @ cantrolled environment. It is

er BB LIS Bk SR PRIl

presearelto tell nufthmwbmbmmwmgl the effedts b diffarbet patanadteys on TNP

irtight enc erein the second conduit is
appIHon P A Cor s ilrS SBTeD e ad: o t ot ho
Sulﬁé A aééwamertblp@mud@ra: hfth6€8 andnappdiatus for applying TNP that
iments, a matrix is |ocate

provgﬁ%fqmrgqqllyd agqltprpg media floysiates and red ucgs the IIqlkehhood that air will

be drawn into the cell culture. Such air induction can lead to desiccation of the

matrix, thereby preventing meaningful data from being acquired.

Disclosure of Invention

In certain embodiments a cell culture system comprises a substantially airtight
enclosure configured to culture cells; a first conduit in fluid communication with the
substantially airtight enclosure, wherein the first conduit is configured to provide a
reduced pressure to the substantially airtight enclosure; and a second conduit in fluid
communication with the substantially airtight enclosure, wherein the sécond conduit
is configured to provide a culture media to the substantially airtight enclosure. In
other embodiments, a cell matrix is located within the substantially airtight enclosure,
and the reduced preséure is applied to a first surface of the cell matrix and the
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and the reduced pressure is applied to a first surface
of the cell matrix and theculture nedia is applied to
w@2@eostd’ surface of the cell matrix during useCT/U51967/001460
enbodi nents conprise a permeable surface and / or a
dressing located wthin the substantially airtight
encl osure. Still other enbodi nents conprise a
perneabl e surface, a cell matrix and a dressing (or
ot her manifolding material) | ocated within the
cultwrelreediat isapplieditota gbtorehsiidace: ef thdeekk mattikelucingtusee Other
ows f.romthe S%tﬁond ondui

embEBiéntn PRartS AR RS / ot ofeSinh Seajgd within the

substaetisliyesislige erftiskurat SHINGther eRibsdiéinits cohiprizera Blaﬂ'neable
enbodi nent s, theéeerrreabl e surface s orts the cel

surfag, 3 selhmpttix@nda Aressing (orptep maniiolding rB@ﬁK)@@n'OFﬂ@d within
the Qﬂféﬁﬁt%lf*’y éﬁéﬁ%@é&r&hﬁhgféﬁsthg Guitkd ﬁr‘ecﬁmwmhe second-

onprisea sealing stemfor a cel cul ture s¥stem

comiwhﬁhmghgths wmqatdeaur@@al thfgug’ertmlceu onatriguthraugh the
dresgw%dainm Hefhi ?@?chnﬂpﬁ.at g&#tg ?l%b%ﬁllrﬁaﬂ%g?hé‘ gﬁlnlaable surface

ure 1 nsert, suc sea
Supnmt&\mcelhmqéﬂx apddhelcedanairixgmayiselocatet! batwesrathe permeable

‘surfé‘@é Jemﬁ'me%rég&ﬁgd seal is forned between the
perip ]

eral” seal¥hg nenber and the cell culture insert.
AnGtheeembmdahents exnpribé A sepling systém foo af cgluedtlre aystem

compUSa bA BBE R s AN TR onigfing GRndads o e el and

confizfired ¢oldngiagel a1sell t:ulthl‘e ipeettasace ihstch fistiseal (9 rmed between the
sea

peribfierah Ban{iog MEPECRNG oS pIate WeLAId Reta et s G med between
the ;y@rl.dhéral §@§hr%hierﬁyélt Ah@th g8l tuRird ikert Uﬁtﬂﬁsé@é’éélﬁﬂ;

assenb e confiqgqured to engage an interior wal
assmbmayr@m pe qqmﬁgélr@f&tmeeam ithe 6ell cuffure trzﬁerfcﬁmmmt a third

sealrl@Yor‘?ﬁ%@ ng{@éﬁ’w irf<eft é@élin@@ésﬂbmﬁﬁ%ﬁq]&g@gpsﬁtﬂ%qnéert In

ture nedi a supp y system nma
certammb@dmnts, thewpammraéaealmgmmbelsmme configured to engage

an o BRI 00 S S| BUBERH v 108 G oh anc e
mseetmimgyasslemhdg mhay beesrdnfigunah ts eagagey v ieterioravaslbof the insert. In
cort koo SRHNEL Ko bty SRS UG nb i hera seating
mendssreanid @.cultare eméma rsuml;oglystem mayttse toupledaodhedionebnduit. In
othe{ ﬁ@tiﬂfapéqgagqhecgaz‘gcé gaj od bgre)&g %lgrr i e %quf}p%e?gldsealing
membgrefrid arthmalo@hamt rhay estdrii mr@u@n@hér&mest sédlfhg asfdrhbly. In

seal i hg asse ma rise an insert seali
certgig rﬁs'é?g 'mﬁr?tﬁge%w RlassURe REUrce Maydheyroyelsd; tﬁgt%ﬁéh'b@ conduit and
a folftifl cBRA LR #eay eRRING 1PrSlgH the- ik dbaling assembly. In certain
embodiments the first and second seals may each be created by an interference fit
and the peripheral sealing member may be formed by injection molding. In certain
embodiments, the insert sealing assembly may comprise an insert sealing member,
an insert seal ring, a lateral sealing member, and an insert manifold. In certain
embodiments, the insert sealing member and / or the insert manifold may be pressed
into the insert. In other embodiments, the insert manifold is threaded into the insert
sealing member. In certain embodiments, the insert seal ring may be compressed
between the insert sealing member and the insert manifold and the insert sealing
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enbodi nents, the insert sealing nenber and / or the
insert manifold may be pressed into the insert. In
wo@rdwenssmnbodi mrents, the insert manifold is threeades2007/001460
into the insert sealing nember. In certain
enbodi nents, the insert seal ring my be conpressed
bet ween the insert sealing nenber and the insert
mani fol d and the insert sealingnenber may be fornmed by .
injection nmolding. In certain enbodi nents, the
member piayr e foresed by |m]entwm micldinge sieecertain @enhedipieatts, the peripheral
ﬁvel . CIBher err‘ood(|j ri %E a nethod of culturing
SeailRy fEPBHhl ReRg®S |b é?é bstantially airtight
endipey f‘embdh'lm‘énﬂs aanmrselé mighod of ulthting idetls comprising:

proggssapubsaniinly alrhdftssriary: sroviia = crloaukautingne

subea‘?nYﬂaﬂ% %ﬂ'tlth?éhélBéﬁré“Eﬁbﬁdtr@ & heda6&$ bredduré ty the substantially
t enclosure. I'n certaln enbodi nents, the

alﬂlg{]{agé\&ﬁﬁu@- |apdgproviding aceidtuse med I@dﬁﬁheseé@séaﬂtua"ytalmght
encdihge  8fal RERRnSHE, 257 ouBSBr B SRYGEEh 6801 Esiries a
firstisurtaoel aretiatsecohd stefaned apditheceduced peessiire is applied to the first
sur BB YLTER b 1€ o35 ¢ skBefd SiAES, Yo,
emﬁodnﬂem:s;rtdemedueed lpréd;surd is prmsuded aa arfired ¢dnduiecoupled to a low

subst anti al | ncl asure, In c
pregiB s andithe rstrondiais 3 Ml olrf @3l with the aybstantially
airtight éR¢lbaire. emaﬁr&mboahﬁemﬁl ﬂw@mptbs%ur@sobfce is a vacuum
punll?%ow ded vi a g9second conduit coupled tqg a cultu

dIrhcerppIgm dirgeRiznthe & t‘é’@dﬁﬁﬂ'%'&ﬁé{&? PrQy "i"ﬂd f’lalﬁ‘ gecond

con80MBetpferf 104 cWIthfé Hé@ilé Bb?b@@ys*?érlrﬁalﬂi tHd 88¢ond conduit is in fluid
encl osure. Ot her enbodinents conprise a system for

comypunigatiag vt the %&ﬁianga%alr%gfﬁm%owm a cel
cul hipp eh{l%‘dlfnerﬁs ESH&E@@E%%% féle cé]%’ﬁdrﬁﬂﬁ&ﬂg a plate
to eng agI; te well" and configured to
welk al ¢ellenituie en$er§,ea peripheral snatm@@mrphsr gpnﬁwedrtg engage a plate
wel B8 Ebof 135 1 i FREL P LaE B ik oBingra) seaing
meraber fm'mst a diest send \naﬂ'smmplme:weﬂlagw feaimisoa segalgde sehkwith the cell
cell culture insert ersagch t hat _t.he

cultggesg‘,?g P8 ARiNg fthﬁ mgeadsise\mtalx rf’gg Cﬁ%ﬁ{‘?ﬁ&% the cell culture
insarhsech théffthé angere ebaﬁngrassémbo,nwmwa thifd seal withthe tell culture

ndi n he per seal jin er. and
insqy, Coftablgimbogineels ColpriEn & /ot Fenatlt Sktansiog trough the
perif pﬁéﬁéﬁ@@aﬁﬁ@@ﬁéﬂwéndté‘ OV sﬁéggilré%@%é caawe%oqné first conduit. In
rou%pgthe i nsert sealing assenb -a cul

certgirye YPEDtss e spraad CBQdHE lﬁ?ﬁ%ﬁx'{%‘q theough g?ﬁi insert sealing
assERMhhd a@ulf&b%@ﬂ%ﬂﬁ?%?s@ﬁ Pn&QHBrdcﬁl%IéH fPiHe second conduit.

matrix in the cell culture Iinsert and
Certain embodiments also comprise a cell matrix in the cell culture insert and a

dressing between the cell matrix and the insert sealing assembly.

Brief Description of Drawings

FIG. 1 illustrates a cross-sectional view of a first embodiment of a cell culture
system;

FIG. 2 illustrates a perspective view of a cell culture insert;

FIG. 3 illustrates a perspective view of one embodiment of a peripheral
sealing member; '
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dressing between the cell matrix and the insert
sealing assenbly. Brief Description of Drawings FIG 1
WO k0oams4sat es a cross-sectional view of a firstPCT/US2007/001460
enbodi nent of a cell culture system FIG 2
illustrates a perspective view of a cell culture
insert; FIG 3 illustrates a perspective view of one
enbodi mrent of a peripheral sealing nmenber;FIG 4
illustrates a schematic view of one enbodi ment of a
celAIGe di itlusteateg st scherrati: view bf operernkbsdimeatdtafid eell culture
svs iew of one enbodi ment of a conduit; FIG 6
Yl Mustrates a per spective view of one enbodi ment of a

celAIGe 8l itlusteatey 3t detailad vigpo roﬁtdnagembedkﬁmmw abnadit;
ates an_, ex

e Rliusiittes betspsiie Ve pL BER Trbetingnt of a & culture
systeht iHdorpbring tﬁé@ﬁbé@ﬁiérﬁr&"ﬁyhﬁé’\ﬂ of the enbodi ment
of Figure 7; FIG 9 illustrates a detailed

or 646 dallvstintas an exploged tyéew b SeteriRbogimentefra cell culture
systehf> 10 illustrates ‘a top perspective view'of the

embodi nent of Figure 7; FIG 11 illustrates a top

pefdGe&tillvsirates\m ooseraectionstiviesnof the empodinéat ofl Figure 7;

SIS 00SEs f U aidd SRS et erponimentof iure
7, 13 illustrates a cross sectional v: ew ?f t he
14 S ra
oo a5 aPustlateh AP AdrsaRbtis M obe ffbRaifehtSr Figure 7.
se#lGnd 1riludientes Bl 1Gp Pdérspettivg vighne of anb@nﬁ@diﬂlment of al%enpheral

ers ecél ve view of the enbodinent of FIG 14; FIG
seaing Uﬁ%’? fbs a cross-sectional view of the enmbodi ment

of FIGG12]iustites albottdmysdrspésivervicPofihRVeboaMient of Figure 11;
o B G oot afigure 11
Fl ﬁIG194'||lué=t]§été§taet%p3pe%r96e9ﬂe°'9§9\; b¥ 6nd b &infdift of an insert
Seal?nnéo%dénr]rgg of an insert manif ;
FIG. 15 illustrates a bottom perspective view of the embodiment of FIG. 14;
FIG. 16 illustrates a cross-sectional view of the embodiment of FIG. 14;
FIG. 17 illustrates a top view of one embodiment of an insert seal ring;
FIG. 18 illustrates a cross-sectional view of the embodiment of FIG. 17;
FIG. 19 illustrates a top perspective view of one embodiment of an insert
manifold;
FIG. 20 illustrates a bottom perspective view of the embodiment of FIG. 19;
FIG. 21 illustrates a cross-sectional view of the embodiment of FIG. 20;
" FIG. 22 illustrates an exploded view of one embodiment of an insert seal
assembly;
FIG. 23 illustrates a top perspective view of one embodiment of a cell culture
system; and
FIG. 24 illustrates a cross-sectional view of the embodiment of FIG. 23.

Best Mode for Carrying Out the Invention

Referring initially to FIGs. 1 through 4, a cell culture system 100 comprises a
plate well 10, a cell culture container 20 for growing cell cultures, and a peripheral
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FIG 20 illustrates a bottom perspective view of the
enbodi nent of FIG 19; FIG 2 1 illustrates a
wee@3ssserti onal view of the embodi nent of FI GPCR0S2007/001460

FIG 22 illustrates an expl®ded vi ew of one enbodi nent

of an insert seal assenbly; FIG 23 illustrates a top
perspective view of one enbodi nent of a cell culture
system and FIG 24 illustrates a cross-sectional view

of the enbodi nent of FIG 23. Best Mdde for Carrying

seallfg nicnebe 3@ betweerrpfate WelD10 Rindl call sulturefdoBtainér 20. In this
e system 10Q

embdimenh platedubl 10, AaTISes R PRI PBErAINESIT A h BeBSE a base 12

and @w opErfend 3!'3‘33' A ﬂherérﬁbsaﬁ\hérﬁaé.nd% nEdIbaUIture c*éﬁtdiﬁéﬂzo comprises
| ate well a culture container 20. In this

a tamr@@idpmm vmhage emrnormalbé&;ﬁn%ea infepeF wgh@v%ﬁfi bounded by a
pem;]gé@%e eﬁgﬁghe&b ﬂ@éﬂda ﬁ%%n]énéﬂé tASt f%&fpgxfé;% ﬂé’rmeable

odi nent  shown, culture conta
mentoiame; 22, sand aam@wetwu?t@ 20.wirt thimembadimeot, apsen end 23

comﬁgig‘gg %ni’éé}ig? g lﬁrp 5 g)réﬁ' %&gg@% %g’:h %\{\g% ?ﬁfr'g??és%f 26 extend from

tapeveg boidlye? pir axabalgrmebt with rﬁﬂchwESaermrgausep,ethiermselosed

i s enbodi nent 3 rlse a flan
embgimpfi ko dPBse N el BBGH 40 heRiess PRpREBISwesiidhe 22 and
a dressuaﬁdts‘ rﬁm:ér@diﬁ re?ﬂb@ﬁﬁler&s,lcélhn@tnl)ahoéénwplﬁeldtes\MMtlple layers

not ches 25. Dur.i use, the disclaosed enbodi nent als

of cllspln additign.a II'Fi EOMRriginadgIGe &3 R4 pAdBPY Q%ﬁﬁda];%secure cell
cultré ctflamed 2SR glatetwell HO diﬁ’frkfh@e e'lﬁ)@@itﬁﬁﬂéﬁlboﬁﬁhénts cell culture

matri x 40 encapsul ates nmulti | ayers of cells

containaridbmayzbe aoB@fai@%W §Tw@l insess pide avgll 10 nn%x/bsea BD
Falcﬁﬁe‘ﬂ 6-Refl Leitlfe F th, &4 B\’E&lﬁ% Q‘S%B?rbEZQn 'o:ﬁe f’étlﬁfo‘éﬁll br a gauze.

urln use. certaln enbodi nen ure
coln mmembmmayt pEFIG Bb penirharat agalingwsiembers3® comprises a body

31 tl‘?%zﬁ%%u‘ﬁ%lﬁéptg?(?lg@ngﬁﬁ% ﬁ% Eglln%ﬁ@(eg 'Qn @\’cé\ﬁtj §Lﬁ'|‘gcteu:§f an exterior

e an open-ce oam o
surf@tamzé alnotcined en’ddiaﬂ andta mifiarﬁieﬂiad &ndrﬁﬁ | phthis endesdiment, notched

end 331 RipTiRes S EfnBnes o6 fonidibr P AHRRELIAE 24 o ool culture
contairtear2@r Irsthe diselodad eanibodiginert, anﬂhaMeaBd ead@rlmae&@é channeled
n.this errbggﬂment not ¢ %:pﬂd 34 conpri ses.

d 35.
end B3 OB SHBHERBUTSE BaP BErIo SLUALP I W% HQuReSRang surface 33

comﬁﬁkés AUtllief 89GMY intdtfdr stifadecdipriges &l refigel3s. In this embodlment
nbodi nent, a channel 37 extends across channeled end

relle§§8f|§ SRNEgUERd t reseivesg dlextble sealing menber P and refief A9 is
configlité toG8EEVEN fEXblcP&Salihy member 59. In certain embodiments, flexible

sealing members 58 and 59 may be o-rings. In other embodiments, flexible sealing
members may be gaskets, v-rings, or other suitable devicés. In this embodiment,
peripheral sealing member 30 also comprises a cavity 56 that extends through body
31 from notched end 34 to relief 39 and a cavity 57 that extends from relief 39 to
channel 37.

During use, the embodiment of FIGs. 1 through 4 also'comprises a lateral
sealing member or drape 50 (with a reinforcing member 51) that extends across
inner perimeter 29. In this embodiment, a suction conduit 60 extends through hole
53, reinforcing member 51, drape 50 and into dressing 45 during operation. Suction
conduit 60 is therefore in fluid communication with components on each side of
drape 50.
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conprises a relief 39 and interior surface conprises a
relief 38. In this enbodinent, relief 38 is configured
wo eooregwive a flexible sealing nenber 58 and reCT/€82089001460
is configured to receive a |l exible sealing nenber 59.
In certain enbodi nents, flexible sealing nmenbers 58
and 59 may be o-rings. In other enbodi nents, flexible
seal i ng nenbers may be gaskets, v-rings, or other
sui tabl e devices. In this enbodi nent, peripheral
sehl additionpheultdfe alesba cconﬂmtgébpmvtmas' tyitiré rhédia to cell maitrix 40

curBEL0F PRGN, T oL BB, Fl e o 7
extenﬂamug&ﬂwol&ﬂtl mters 25, b@\ﬁtyewoﬂéllﬁﬁe!a ﬂéanleCﬁe;oalihg member 59,
me

I e MO T R A —

with @Bhfifchdnte &h &fiH SEbeSf p')e?rpﬂe?aﬁééaﬂln%fméﬁilf&?rﬁo As shown in the
suction_conduit 60 extends through

schargatify iy Bl ristation @fmu"foﬁ%ﬁ@vsbe souplast i alew sressurs source 65
and ?F %&n%ﬂ?a" Bbh&ht 75%5Y & to Gdnkaid- Qﬁﬁﬁ{/ %&gtéfrﬂ 66

conmuni cat 1 on w onent s on
Comﬁflalpg spump @ddin certalraembloﬂunentsednumm Gﬁdnay cofhprise a peristaltic

pumPi il E5Fpfitelit SollFs fe ial EoinalftE A Raduinl, J3%e"

embodihentcshoun in FOGe4} maﬂenalr(sudg ashait and fluidyadralvri?through suction

Y} 56, relief. 39,  flexibl sea ng nenber 59, and
°°"<1‘iﬁ‘t%5§w sgqeddeﬁ staipge canfaine éondui t 70 is
t hBuﬁﬁgruse &eﬂ |dultdré?§y§f§ﬁ1 Q@Olmﬂv%hhoﬁﬁﬂpﬁégﬁﬁ\?e 6FéslsrL]|re (TNP)
shown

n? % erl era seal i ngz1 30. As
to cqli Bt B AN AN DIPN GRS TaRd o b Aalmatis %wnwe
emb6ainfeRd pbﬂpﬁefaﬂ\ﬁeﬁllﬁﬁWéﬁb‘é?%bc@\nt@ﬁﬂéﬂgl r‘:ﬁg @?em egs 58 and

condU|t 70 may be coupled to a nedia sup

59) iz pigradsingfate petip! G0 that ft,eevltlauseaénﬁdnemqréw mﬁplate well
10. [Phi& Bdecﬁﬁneﬂt R QliRlrk conBAIABY Qﬁgpblﬁ%rf% rﬁéé'ﬁ fhatrix 40) is

sour ce may conprise a vacuum pu
placmgemmraé lseahng member 30 seathet flekible aeallraags membeand8 engages

cell édltﬂrg)coﬂia'?m@r bf". Wﬁb%‘%_bﬁ% GRREnRER gg?’m rfqtjﬁ Eg%jbodments

Porage cont 8l her Ing use,
dressrytgttla&nsl;ﬁlacpdmm cibnatyx d8lamkdeaipers0 s pheedeadrdd®bpen end 23 of

cot & T e B TG b BESb ol i 1 5
may Wer&lﬂeﬁvwitﬂﬂ stibion bbﬁd&it@bl A F@ﬁflﬁbﬁn grhediber®) td form a lid

h bl I
asschFi A, {lothalentells 40,50 Lok LN DLeSeall e b en 10
and 6&h efidl 2316EcEIP BURIREEoRBINEF P! InSédithif Yrhbs@inidnts 289 lid
asseln'?bly 75 is lowered into place, suction conduit 60 penetrates drape 50 and

reinforcing member 51 pushes down on drape 50. In certain embodiments, drape 50

. is a polyurethane sheet, approximately 0.002 - 0.004 inches thick, with an adhesive

on the side proximal dressing 45. As assembled, suction conduit 60 extends into
dressing 45. Culture media conduit 70 may be inserted through hole 54, notch 25,
cavity 56, relief 38, flexible sealing member 58, and into cavity 57 or channel 37
(which is in fluid communication with cavity 56).

As shown in FIG. 1, cell culture system 100 is configured to provide topical
negative pressure (TNP) and culture media 71 to cell matrix 40. In the embodiment
shown, media supply system 66 can supply culture media 71 to culture media
conduit 70 during use. Culture media 71 can exit conduit 70 and travel through
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pl aced in peripheral sealing nmenber 30 so that

flexi ble sealing nenber 58 engages cell culture
weonwasswser 20 and tabs 26 align with notches 3BCT/US2007/001460

certain enbodi ments, dressihg 45 is placed on cel

matri x 40 and drape 50 is placed across open end 23 of

cell culture container 20. As shown in FIG 6 and

di scussed nore fully below, |lid 55 may be assenbl ed

with suction conduit 60 and reinforcing nmenber 5 1 to

chafneI3 Aatdwatrdassiecditure Containgr 20s drtthig &ﬁbﬁﬁk‘n@ﬁt gulture media 71
and o

OSi t| ed 0O cov rape 50, | ate wel | en
therbitavels WBfoucy s S0Py 12 betlisert RERBFAbE MEmbiane.Ahand base 12. As
shoﬁﬁb@dhtﬁff@%édlaaﬁ a@séé‘:fﬁﬁ@r’f? szés ifrolu Wé?ﬁhédﬁlé’ neAsfane 22 to

sucti on conduit penetra dr ape O and reinforcing
cell m{eﬂé 405 thrggg;;ggv@mngwemtgﬂy cgdl mairixx 4P taicylture cells during

seénbodi nents, drape 50 is a pol yurethane sheet,
appr oxi mately 0.002 - 0.004 inches thick, W|th an
ad e siddéionn celleubtitesysterm AQ0 aiﬁcemmgrome fopical negative pressure

(TN%;?(? gh ?rqartr& Ut ' BUnﬁ ?)lé'rétyg‘? l8§1t rg%ggu}é@@é% tetis:’g%g rc]:reate a-

e nedi a co I nser
negative: ob $uctiart preé!ﬂ;re ¢hrdugh ﬁﬁ.‘,tlared:cbminBO ahdentddressing 45.
or c

BocB e SREFERE AT o 7 hoRUIR IR BN AR IPRER e Fakay of Rotton gauze),
cell ahEtyir dmng,%lﬁ» ekposéd o eng bucmﬁpﬁésynré_?_@glsm@mi 40 dterefore
expbSed IS b tress ol difteri i it iarates the b Rane C#foéﬁlif Matrix 40 to
confSri B SenRbtiorh seirRivetst d}éﬁsﬁlbpﬂi Mﬁl@htfﬁé? hEQQ'a’Jh ifrejul&r surface

culture nmedia conduit 70 during use ure nedi a 1
compiiging indepéatians: and raisad mostiens.. Rushghereaass of sieforming the cell

matﬁ?‘ﬂ@rﬂl E6ht gc?W*thUé ﬁenc}:tﬂ%gégﬁérf%ﬁe g{rﬂ%vm 1 IE?%‘]’% btion) can

ture ne et ween
stlm@tﬂmﬂu@rmmmtmezcaﬂw thateix éhmghAbesnduntlort of m@chanical strain

[ a .

(kndfi8 rhecr R REOnP T S5 g e WG BRRSIRG Wiffbrantial across cell
matrix 40 alsb préomotesthe migration4sf dultuce iIntedia 7cieinlt<s cdllimatgx 40, further

use. I n addifi cel L t m 100,.al so nma
pronfige geoRfibet e o mettst 40S FiterRisrS, R SRe T iflerental
acrots. driadgel 5Wcapeaate Arapé B0 1or @SfBHhetoSlr &Ltupe cothiner 20 and

creatg a negative or suction pressure through suction

t

dressipRidPt 60 and into dressing 45. Because dressing 45

| S A SIR6WH FRGEN | 8bll Ealie SstaReros fldorpik9feftOldPthat provide
auze); cell matrix 40 is also exposed_to the suction

for (e Edtistivs anplipatian of 1 Nf 9 ol mateK dte Eepesaiapl lexible sealing
merﬁssﬁéf) andigd Pésenéﬂ ke érhghnﬁacéw &ﬁ&qgoyfb% a,% A6k egtween cell

matri x to conformto th tomsur ace .
cultyrieccentames 20 amﬁl platﬁwelhm angrintq suetiomeorduit §6e In addition, drape

50 forms a seal along the interior wall of cell culture container 20 and across
dressing 45, further restricting air flow into suction conduit 60. - Furthermore, the flow
rate of culture media 71 may be controlled by adjusting the 'pressure differential
created across permeablé membrane 22, cell matrix 40, and dressing 45. By
controlling parameters such as the amount of air flow through suction conduit 60 and
the pressure drop across cell matrix 40, the likelihood that cells from cell matrix 40
will enter suction conduit 60 and be removed from cell culture container 20 is
reduced. Cell culture system 100 thereby provides an effective method of applying
TNP to cell matrix 40 while minimizing the risk that cells will be lost.
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conprising indentations and raised portions. Such a

process of deformng the cell matrix 40 by contact
wowrah/ossemodn- pl anar surface (known as m crodef oPEEUSING/001460

can stimulate cellular acti&ity in the cell matrix

t hrough the induction of mechanical strain (known as

mechanot ransduction). In addition, the pressure

differential across cell nmatrix 40 al so pronotes the

mgration of culture nedia 7 1 into cell matrix 40,

f uin the eprbmdimient digctnsisd i6fFIGY. Msthrougteld| sastion sodduit 60

di ff ross drape 50
complitb R S 25 LYBBBITTE erP Wittt ctas B SOBBAR B as shown
in FIZA Srionkcesiagtp 65 caAvedheumhé nkéﬁrsaodltha@ﬁhéteﬁal Mré}og the tip as -
100 ingcorporates features that provide for
itis B¥'r‘%§§$%' a%f cebsicdtas flerite pealng Marabet &6 a1 rem&arcmg member
51. |ﬁ>h@éﬁ&|ﬁ,erﬁlb8mhk&rﬁsS&ﬂ{dra%ggﬁqgﬁd&&@%;g lsbecﬁrﬁbﬁ§?a25 GA

amount of air th awn from-'between
hypedgrmic deggif withe d@t’bectgquﬂ godngipl InGhadisclosecdbembodiments,

remi‘*éﬁ’kﬁhb ‘?fiem%‘é'? &Yl LorfiPrisdd a%ﬂk& ?Bmﬁd%ﬁlgg?{’ Qel Rk 'Wuyg anadhesive

seal ong the interior wa ure con
flat side o il cettainsemihodinsents, 4sinfénginghmemisant 51 & a pgodict sold by 3M

a8 AR o AR BE ot
sealingj meniberstG&apd &9shandng iaf d @oenstea lof appedmhaeéw q®s Other

eGSR R T Bt hors o
thoselproflide'd abbovey ghhichl aré pﬂo\ﬁdéd lfblt eﬁ&n?ﬂﬂp& i ts%‘stQﬁﬂy'lr Ie
00 at cells

] gt the |ik
fr@ﬁ?%’iross ESW‘&% ”ﬁ)?('i C%Wf@rsessﬁﬁémemp B Pasioofz targer
asséﬁﬁbl?ewgﬂoﬁhqmm@ b, edli burtﬁrecaégé}hﬁﬁf 13@cbﬁx§r§@§%ﬁ9u well plate

cul ture system 100 thereby provides an

160 withi iy :r&:vuﬁlyﬁp plate wale 1(13 Each qwtwltnraeymm éOO compnses a
cultu'i‘é "r‘hé'alé' d%oyl‘l?q hekr H@ﬁ%ﬁrélselt (‘f’l’tgﬂht@\%ﬁhoﬁ ta suﬁtlon conduit 60

nbodi ment osed rou
neardbﬁcqﬁrttemf Rlatepwiel &o. aFQESpmlpdsyepmfmlmﬂnatmd balwmmél cell culture

f tiP in FIG
sys'(ecf\tl{én‘i (@ﬁsﬁ%b@[&’ %ggl%n gsan' rte'?% %@bﬁal—!ﬁ c?\ﬁra,o%aqthgylture media
conduitt 20 |sad:omplﬁd to Iaflhwlkhgad i85 via flelxible t@l@mgtamt BOLkh@ad 85 may then
as_f).exi

b IR RIS sl 5980 B SRR BRSO oS, S nciie

embaogidients control paidnieters)| S @hCasMeWI Bt 0P ﬁ'u.lﬁ‘i‘a ﬁ\%ﬂ@%ﬂ%é controlled
n

ted t
inaivBftEty Sel b Sel it SY58mT or ci ng menber 5 1
cdmdcﬁﬁén aeécubb@ét.cdﬂa@né&itlesds dBupleR wgbhaé}wuél@'@ggﬂé/ fubing 87

side. In cgrtalne odi nents, reinforcin

at
toa ‘?50"1‘"?%“ GORASEIGE 885 SrMBIorBRPRRRRPT ﬁﬁénsmﬁlwmpergoupled to a low
pres$lirdeiRES suehssd PSR TRMD BB sho@nSin FIRSTRH)! S other embodlments

flexjble
each suction conduit 60 may be individually coupled to separate low pressure

sources, so that the pressure may be individually controlled for each cell culture
system 100. Also visible in the embodiment shown in FIG. 6 are fasteners 89 used
to secure lid as's"embly 75 to six well plate 160. In certain embodiments, components
of cell culture assembly 150 (such as lid assembly 75 and well plate 160) are
comprised of material that allows light to pass through them. " In such embodiments,
cell matrix 40 can be observed during the cell culture process for evaluation

purposes (including, for example, fluorescent responses to stimuli).
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seal ing nenbers 58 and 59 having a duroneter of
approximately 70. O her enbodi nents may conprise

w0 padi708@oml features with different specificatPOnESI0DM1460
t hose provi ded above, whicl? are provided for exanple
pur poses only. In certain enbodi nents, cell culture
system 100 nay be part of a larger assenbly. As shown
in FIG 6, cell culture assenbly 150 conprises a six
wel|l plate 160 with six individual plate wells 10.
Eadhn cedthin embiodimentss t:elrmalﬁxmmmees aermuighttbeallmﬂhfedia

cu R, 80 e B e o T W on

prolfFematipnr @ﬁe@xafnplémf istich ai in@irix Oﬁd’rtpr@@g petineGihblB Hlood in
100 is led in FIG 6. nbodi ment

sodBb Bt SEHN AL 2 SHRarEE cltits eeiohPS: R ipema oindhis
embodirkBAR BIFSMY rﬂa? |b@<é§§a(§/eﬁlf6l' ﬂBnﬁégeﬁ‘é’n@@ﬁﬁ_ 8P9 r§3vg|glmL is

then be coupled to nulti'ple nedia Supply systens
P'acegnemdﬂrpqﬂl ilture conﬁalﬂﬁr 30e r'r“é‘zﬁjwﬂﬁwmaydbﬂﬂrhﬂ seeded into plasma

at aBﬁr’o&ﬂﬁ%fﬂl? 20%I duaﬁ%‘o&f\“ éﬁlﬁr%rcdm?‘n%r@lbpgndc@gsrﬁf of Thrombin

contro or each ce fure s
(1083 unitsiper o, Inethuremnedlaﬁi Yondvibe mﬁettdmmphmjonto the plasma /

cell %‘gﬂﬁgefb\ﬁ\#r %gn lﬁ'z F@%Hgé %% ﬁéh&glg?rg o'ﬁgav @dn7f %Qﬁeqceg%id ed to the
bottqyn‘wsaﬁﬂecmtmewnerbr a6 armbhmﬂnertopmfﬁiéll(mhﬁm1 40 Hi this

e i S SRR o SR b B G R Bl prir o

furtrmnlﬁxpeﬂmeﬁtatldmt m bertarrﬁémubﬂlrﬁﬁutsbﬂnm&MeWJﬁlbﬂto
controll)ed fo ach cel | ture system 100." Al so
expefHEPBfAtionn 1AL o AL AT A{FUCBRRFIVRNCI Y 2ganaka concentration of 40

/ LY maaly e aad 8 to 868 tdp of Helirditdit. I TAS SRMChYar
o/Ly ?’ plate 160. In rf:)(e)rt ain erlrbodl ment s, dar a %ﬁgﬁh’be ?SEd to

Sfabé'éﬂ Ceé'unﬁt%%@ sepippyTNBoviiletl being llpr§§§@fﬂ§1ugh7ts allowv fluid
flowwel | plate 160) are conprised of material that allows
Iight to pass through them In such enbodinents, cell

npihercerbadmeninfia cellcdiiuiensysteém 2@0 is shownir FIGs. 7- 22. In

t
the TSGR vl oPFFELP! LN GMURSARTo) A58 Kakoeh Higerupl 10 n v
well eiaiedﬁaﬁe nlnstheomh?odum?llnbsm\rl]m snpﬂnedsnten:gawwén 18 areva peripheral
t ow, t.hro it n

sealffEfinBnitds 1 b e SlianeAd ca ressits 225 iiasert seaiing
menter 25¢man imseft st hing m rd atSi2BELRGS NSBENBr MfHBeEZSO and an
msengl oodlflla&"ﬁ&lc_i %n%ﬁ itrate Li{]ﬁ down to separate out th

&g hRSRTHENOW P 1he assembladeiess- %ﬂ‘%l@ﬁﬂ"%}pf FIG. 8,
pendhérasmmb eimbé23measbedntadidlly Gerfed d_l?fﬂi’ ﬁ?esbéd into plate

each cell culture container 20.

well ﬁ,gchﬂ%%lpﬁgltg@equgmqqr@%% hgen radially oriented and pressed into

peripheral sealing member 230 in this embodiment. During use, cell matrix 240 is
placed on top of permeable membrane 22. Dressing 245 may then be placed on top
of cell matrix 240 and insert sealing member 254 can be radially oriented and
pressed into cell culture container 20. In the embodiment shown, drape 250 can
then be placed onto insert seal ring 252, which can then be placed onto a lip 253 of
insert sealing member 254. Insert manifold 260 can be threaded into insert sealing
member 254,

Referring now to the detailed cross-section of FIG. 9, a body 231 of peripheral
sealing member 230 engages interior wall 11 of plate well 10 to create a
substantially air-tight seal (via an interference fit) between plate well 10 and
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at approxi mately 20,000 cells per cell culture
container 20, and 0.5 nL of Thronbin (1083 units per
workoo7ms4sat t ure media 71) may be added drop-w SECDOS2907/001460

the plasma / cell mxture. #fter cell matrix 140 has

set up, culture media 7 1 can be added to the bottom

of cell culture container 20 and to the top of cell

matri x 140. In this enbodinent, cells may be all owed

to proliferate for approxi mately two weeks prior to
periphgrahsealinghmeinipen 280.okVhilenperphaiah seamgi miEmbEr 230 directly

{ {
contaBREElal e 16 mfihis SR et SRnomifienf? waY dorgprise
addnt@mala;orbpondutscbétw&hépétrcmwetrél éfaim@aﬁfe:nfﬁber'r%‘(m bAd Tlate well 10. In
r e_use stahilize cell matrix
this &fBodiRéRh P B sedf larb doRtSd i e dRmngs e i atber
embbdiments| Qubstéﬁﬂbhseblrﬂ@ﬂ@ééﬁ‘&aﬁbeafoﬁﬂbh tﬁH:M)ggT Sther mechanisms
stem 200 is shown in FIGs

sucr\lg%w-ra?gqqggskgts sealanty, elgr et\@cygp@ﬂl, gﬁ@t@@ﬁrqj i &E-Qght seals are
formﬁha&ﬁer‘é?bénﬂﬁérbpsééth“ﬁéml?éra?_ﬁo %ggaplag okl %uﬁﬁﬁé’ ggﬁ? ainer 20 in

shown, inserted into & a periphe
regicnb2p? @fdniuhere CQ'BQUItan ¢onrtainen 29 mntaaimaseﬂ&,eaang member 254

T e R e i
252, avhichris Dl@@ﬂtomﬂn 258 of insert slaer]!mg mgalg\beo\ﬂmo Ihhﬁlsl embodiment,
n view of Fl era
s SRR A5 252 &M 5EH B8 ARt apSrtieaoz a8 Andidtane 250 can be
punqblgl'ezsis@o%reate)apgaulﬁ!alsmidt shawui) dhaeéligrcwith la"pér?ﬁéé 2552 Bllowing the
en radi ressed in
eoack e ARl AL L s ey o s

belowapertures @55¢ Ghbeff&héhﬁola‘ﬂho &al 'tﬁ’éﬁﬁe@tﬁréél’iécplfnto nsert sealmg
nbrane 22, Dressing 245 may th I|

r bl.e
’"e’“@’ﬁ ?5% H?efggwseﬁﬂf'ﬂgﬂréae ?&Qdagafgét msseteﬁeaigmge?ﬁaanand insert

seal dh Zﬁﬂﬂaé’ﬁné{aﬁb akRy oriented and pressed into cell
culture contai ner 20. In the enbodi nent shown, drape

249 ghawprefFlss. §landk8, amoordmtsam esteakisrthngjglﬁienpheral sealing

3 of
memgggQ:Sg; 6?%\; nﬁiﬁp %@im ﬁﬁg:glrlt?n lzg 12%) e%gn qe Hhitrix 240 through
Pefnlelﬁllbé%\mﬁ!nbm 22 {similas ealtlnen gwammrm‘eswbed Reftee pregoasw
d n of, FIG,K 9,
e R L P RO oo B Bones
conduit aﬁzameﬂum chnikﬁuhmatibﬁéwlm BpettifssPss ak insei Sedlir 9‘5&0252 and any

apeﬂi:ﬁ%% B9 ﬁ%c? ﬁ] hgrgéfé %ﬁé ﬁ&mgﬁot éa@ t%‘?&'@é’@ﬁseqﬁe &such as vacuum
pumrsealm ImGUﬁil’ﬁﬁy B8 @otblerftd ¥orsdiiit 262 Sandl ﬁb@ld’éello'w pedstire or
suctlon %o dress?r% gﬁg to c%tuggrm%?gggflo?r%gtugn%yd mec f'alln?)transductlon of cell
matrix 240 in a manner similar to the previously-described embodiment.

A top view of assembled cell culture system 200 is shown in FIG. 10. Shown
extending from plate well 10 in this embodiment, peripheral sealing member 230
comprises tabs 232 and 234, cell culture container 20 comprises flanges 24, and
insert sealing member 254 comprises tabs 256. In this embodiment, tabs 232, 234,
and 256 comprise indicia regarding alignment of the components, as well as indicia
to denote whether a port is open (discussed in more detail below).

Referring now to FIGs. 11-13, more detailed features of peripheral sealing
member 230 are visible. In this embodiment, peripheral sealing member 230
comprises a body 231 that is substantially cylindrical with a pair of notches 236, tabs
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addi ti onal conponents between peripheral sealing
menber 230 and plate well 10. In this enbodi nent,
worioviopdee7 seal s are forned via interference fiP&T/UBI007/001460
ot her enbodi ments, substantitally air-tight seals can
be formed through other nmechani sms such as o-rings,
gaskets, sealants, etc. Additional substantially
air-tight seals are forned where peripheral sealing
menber 230 engages cell culture container 20 in region
232 a8d %ﬂj osindué 27 and al Sadlied condaitZn3s. ZIGomm&&miGSare configured to

alior ¥ABpeE 2B SREnAPedramEald i Bortaioe R0/ RagRD 10 E1P. 2). Seated

condmt@?ﬁ&&mpmsesfa t;épﬁlnﬁlm thBt thR bedpudtuidtbitittis YRaireA%o open
hi.s enbodi nent, insert seal ring 252

sealgq ﬁﬁpﬂyﬁg}@q%o Hhatipmayhr psed dar @%coaﬂarvow@bw%f@r €4lure media
271 be anI'@E‘s’sUFeeQeﬁQn@ Rt CA BRFRD 8RS Y 285 @Hmbafg'% at ponduit 270

with apertures 255, allow ng the space

exteaﬁmeff@@etﬁb 32 is0nen Father than seabdmmunﬁlmatZMWwde guidance
for ainﬁ@ﬂ%@@ﬁ?ﬁlhgaﬁgg?m?t WtGhe et of lP&ﬁf 53%?0%% z?% ?%b€392 and 234

insert sea
is a tapered postion 23A@xterging 16 agjkinis Wltbel’rlanﬂelﬂ 237 n@imilar to

a2 RRTLighER L0 BBl HBoRal 247 pryice o

pathpayi foh euliureseaidian g?rlnsmtﬁltmv\;1 ﬁam cmmmt ﬂVOgo @embbbieﬁmembrane 22
t u
and G840 e 246 Fagehy oVigliemniiGients foreehiater 24Bscr i bed

| nReferripgsow te FKBbOMﬂBWiﬁoreodiéthléb GUE) (T 20 bhin%ert seahng
mani fol d 260 conprises a cond

menes 44 Bi% Vigltle mif Hi'e SRR, BSERaAUSgTSReT 264 comprises
a botlp 2F1tthaedl subdtantaiR, éVlﬁHcﬁ‘R:)él 8REHa4 &% iMeMAIYSAr éhaﬂjed portion

drape 250. Therefore, | ow pressure source (suc
259. lnthisepihasiment. tabs @564§xtﬁa9 qséwaddlwf@unmec@m of body 251,
Si
whilZlag 283 RERNS iarly, RORT B SpBEeU P Sr Uy D815 s 256 also
compyise alignment indicia258and @epaie of seliafs 267tto prbwide for clearance over

N e T

Shideferdrg evosv toyFIGan 118; enoveldetalled fedthies efipeaHe! ring 252
are iShle? | e i R ar 1L 225, B8 Ao Sauprem gaduiaity of
aperands i255erih additiomdhieempdodahéntenpkserased #bg Z5Hcomprises a ridge
242 {0 tioiTE8 S GPHUDAIA Bt NBrShaREc GRFSIFRNS 1 FHG. 48 |

?mﬁgﬁ% aehtoglpfcdsr@é L1924t AfreASiidd fsatdRof ifkeAYASAfoId 260
are wsnble In this embodlmex\? insert manifold 260 comprises a generally cylindrical
body 261 with externally threaded portion 269. This embodiment also comprises a
sealed conduit 264 that comprises a septum 268 that can be punctured if it is
desired to open sealed conduit 264. If opened, sealed conduit 264 may be used for
an additional low pressure conduit or for a pressure sensing port. In this
embodiment, insert manifold 260 comprises a bump 263 that indicates that conduit
262 is open rather than sealed. Visible in FIGs. 20 and 21 are channel 267 (which is
in fluid communication with conduit 262 and sealed conduit 264 if opened) and
rounded edges 265 and 266. As shown in FIG. 9, rounded edges 265 and 266 may
engage insert seal ring 252 such that channel 267 is in fluid communication with
apertures 255 of insert seal ring 252.
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Referring now to FIGs. 11-13, nore detailed features

of peripheral sealing nenber 230 are visible. In this
we@pdvods4sent , peri pheral sealing nenber 230 conpCT/BEEX0Z001460

body 231 that is substantially cylindrical with a pair

of notches 236, tabs232 and 234, conduit 270 and a

seal ed conduit 273. Notches 236 are configured to

align with tabs 26 extending fromcell culture

contai ner 20 (shown in FIG 2). Seal ed conduit 273

CORRfEPiRY rfovi tORIG. 22&&5@% maARoRE260. "drapeerba, finddrt s8al ring 252,
desired to open se d conduit, 273 so that it may be
and jnseit sepling af?f FEe shaynriprarncexrlgeed m@sme gpbodiment

of arR iMBAT Widere 85S&MBI 3;32175 s RindRridodat ﬁ\bot%%? smbodiments,
i ndi cates that conduit 270 extending fromtab

certaipéﬁ%naa@t@etfomﬁanegt@wfeatqnal insertassepdy @r?&ma be combmed For
cari g 48 o4 555y AP b g o oo
InsertOTlahkfdeZﬁD eRugngi usg, intesnaldhsent agsembily 876 hannef igured to
7 | . . - )
proviitl o <8l poles el BRRTIdIe 70 ﬁ&e”wgﬂhengner%%vPa@ng |
assamblytdfithyg drobodiméntrshowrdineF 13,122 Cdrbbe\/SZﬂ‘Or isrplaced wiver insert seal
rane 2

i 380, S TB SR 50280 G B e e permeter o

inseRadean hhg?ﬁmwl-lb&leé:ir@sl théﬂzbﬁjrcremé@ udﬂf)al?pé EIBO ftl:?ﬂtt areesligned with
eall n [ are Vi Ss| e n |

Ao AR MSEHLSH! TEGLA % PSPPI D PP WBCIngeHmgnifold 260

may2hénteathrésdsd! h&baﬁééﬁlsbﬁhﬁd Hé}ﬂbé? pb4aidhASt Adlinded edges 275

internally threaded portion 259. thi s enbodi nent,

and ?Q@@W%&W%@aﬂar@wpmrﬁ egalnéhunsgrt sralyingsA52 to form a
subéﬁ?h{)ﬁ a} élg g%ﬁgsﬁéﬁ\ﬁﬁgag %plh¥ehrﬂallhg%8%%$'ﬂﬂh gg%hown in

rise nnment
FIG 2Q>8|raﬂddlat¥0pabﬁdm2&1e¢ﬂ insert zsalmg membed QSﬂcangagmrlanee perimeter

29 O%Sﬁ ﬁﬁF@feDc&%g%é d(t@la%eb@ rir%faigﬁu s&t%té}é %llly[C %ﬁ-&%‘h? &Gal across

ef errrng now nor e
innef petionadar 29. lﬁnsshlcbwa d¢athe entbozfident of FIGi 9] imternal insiest assembly

275 SR AeRehe b)3nbrivitlh b Aere @b pre? 2o fom o
sealingssystesethlat prmgdaé aub@mnaayaauraughtmlew&hsméhpénﬁﬁeer 29 and
extefEP SRR b S0 bielhtvedber 6. SR PeGraBSai Tt aow, tapered
portlf)ﬁazw 66p&iiphdtatEEaliy| h{é?hgeﬂﬁﬁo @n@a‘ébé'é%t&nor‘ Wall hbsm an

nbodi nent, insert manifold ofnpri ses gener al |

'nfe'fsfﬁﬂﬁﬁ fit @gd sy 256 (negr ilh\ee;ateéf—a@ wgthtllnr%%’d@nqﬂma loner
penrﬁé%r %?bﬁc&l‘?@l%r‘é%ﬁntﬁ‘n%? 2@'@%’1 Eﬁﬁu% %ﬁ%r%‘gl{héaefore

at conpri ses septum 2 e puncture
effethem sealed il bet the egeriosand emteuoncajlqwmgztor ¢ffective TNP to be

applfRERSS ceff FRARR doRRSHEN wifthn BN RftuYs €8ntdther 20. In addition, cell
culture system 200 may be combined with additional cell culture systems in a'
manner similar to that of cell culture syétem 100 shown in FIG. 6.

In other embodiments, the cell culture container may be any device suitable
for culturing cells and may be a device other than a cell culture insert. Referring now
to FIGs. 23 and 24, another embodiment of a cell culture system 400 is shown
comprising a cell culture container 410 comprising peripheral walls 419 and floor
420. In this embodiment, cell culture container 410 comprises a cell culture matrix
440 between a permeable support 422 and a dressing 445. In the embodiment
shown, a lid 450 covers dressing 445, and a suction conduit 460 (coupled to a low
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an additional |ow pressure conduit or for a pressure

sensing port. In this enbodinent, insert manifold 260
wWeupsses a bunp 263 that indicates that condedT/URBR7/001460

is open rather than sealedl13Visible in FIGs. 20 and 2

1 are channel 267 (which is in fluid comrunication

Wi th conduit 262 and seal ed conduit 264 if opened) and

rounded edges 265 and 266. As shown in FIG 9, rounded

edges 265 and 266 may engage insert seal ring 252 such
pressaue sebegm alot 36owng may pravide mmgntme cpaésslne%td‘ressmg 445 and cell

5 eferrin
cu't@’%cf"tag@,? %6 i’? %'ﬁ&ﬁﬁ ‘ﬁ'H‘eé‘go "?éga CPHQEF?WQ(—:'ﬁICOUPIGd to
cell cuhgreZErmdtagm 4i10sand pﬁ@tﬂﬂﬁﬁ @gm@?fed?éiémr ﬁ/thﬁdhoa\&h fiBw through

oae as.one enbodiment of an I nternal
Permﬁéﬁﬁps &r%#?w%‘f@" cf“ftufes"lﬁﬂ’éf‘@ood that in other
errtmm & thisesrhbb
AR, s B ORGSR U O e

previciislydesgrbed |€¥?@b%m%§ and puetion apnduit Aﬁeaﬁpl@emegajwe
presERrd & adirét QirfAce 44§ S%ﬁoﬁg%ef r@lad %@EPBUY eidﬁgc&sc%oc{ﬁﬂdgatnx 440.

internal insert asse I's con
In addifap cgwgggedﬁmnqjatﬂ’f@pmwdes clilturg medid ﬂUO&o a second

surfé&!‘ h@QQ&Eo@RénepH Sg%baﬁére%ce fog\fgﬁ rﬁﬁg 45@%‘1 ﬁl}\

pen[m;gal wadls éﬂ@eﬂsom&ﬂ@r and Ilds!lﬁ(r pravide érsnmwbrﬁmwﬁﬂlght enclosure

21 OB PRTRE el 59 430 B S5 st

Condipte%@l aod adttreimediaaondsitad70)i ng tRBZmbBdiniént, suction conduit

460 B TR R A0l e e pbHBletdo Sl Brteoraaaurce) can be
used tmmiacblede emaut miéé’éiﬁ/e%}@égﬁréjﬂ%‘?‘?s gé?h@c?ﬂ) cell culture matrix

rmn

440, cgﬁg ai nds i nsert seal %
i, '|°é‘l Wg §diacordud£yi0 extendsithrovgh mnmhmi wall 419 and
can EédsbBQom tHO4macitint Of ‘&Wﬂu%gﬁa%ﬂ% r#rﬂvﬁ@g' th! Ay I culture

$¥ 251 of insert sealing ne ages I nner
reter 29 of cell culture container 20 t her eby

oo B LS 1A i
separatecperinharabeealingsgenier tiélﬂletmylt ahdraefaager bss&rﬁm?l @@6h as a

well Bete) SRk oMl BB BT 7o serloddh psnibheral wa
419 of ce cudture qmeitalrrer én ozscandulmegys@émvmo mey Eberatd Lv.th a single
cellc‘?}ﬁ! a+ r_20. LN teg g mbodi ment shown, tapered

| on ﬂggf MHHEpls cellciiturg q?@ﬁ%@?fszéboeﬁgﬁg%gmbodlment
shovm; mermeabimkhp;i&t mzahazrﬁoﬁﬁ Brideean ohbtofaN HulRRRY of Iferent
conf"égfaﬁr th interface wt 253) ‘engages I nner

matr}

%?’iﬂ‘"%@l PEEUP?BPeSl&Rﬂ'bﬂR Mgy cogyirise a mesh
matetial tzup@rf@n@ifé@bﬁﬁf er? @r inferhBRAR. OfrPthis embodiment, lid 450 may be a

flexible drape similar to those in previously described embodiments, or lid 450 may
be a more rigid member that engages peripheral walls 419 in a sealing manner. The
disclosed embodiment is provided for purpose of example only, and modifications
and variations of the disclosed embodiment are within the scope of the invention.
Throughout this disclosure, reference to a “seal between” two components .
does not require that the two components make contact with each other. Additional
components may be located between two or more components that have a seal -
between them. Reference in this disclosure to “low”, “reduced”, “negative” or

suction” pressure refers to any pressure less than atmospheric pressure.
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effectively sealed on both the exterior and interior,

allowing for effective TNP to be applied to a cel
woradoriosd4econt ai ned within cell culture contai nePCR0S200TI001460

addition, cell culture systiém 200 may be conbi ned with

additional cell culture systens in a manner simlar to

that of cell culture system 100 shown in FIG 6. In

ot her enbodi nents, the cell culture container may be

any device suitable for culturing cells and may be a

devh ‘é@d‘é‘méﬁlﬁoﬂﬂﬂeﬁts‘? %’e’ngﬁé&‘él@e‘%hhﬁﬁﬁéﬁrbe?@‘?ﬁ idedt §Q4ing

to Fl Gs. ,anot er enbodi rent of a cel

mergher gpé @ﬂslﬂéﬁﬁtm@nﬁf@dmmﬁbﬁ spmpanerds) m@wtzmmanufactured
oy S D55 CHRB ISR R Bt Sl Bafh o sandard o-
ring sldes; or@ltesrateamatdrials.uln cegaimemboditientse insesti2@ and plate well 10
(e RN T ey EORRRiertS a0 hels CO0RR Brberienty 1idl Bre raagiy
avaitatsiei(on“sfbtiiishe W9 Gtenes uWhethIhQaﬂorh aanels sStaredgradobeponents can
minfiise 38 oyt af SeH EOR T8t MHpt Berpetp e irAreRELch
compdiniets rr@ob@tr@atéw b digitbdable oy @bﬁguﬁﬁb@bbnﬁdnbm@ :

cont ai ner 10 and provides culture nedia 471
cat CREAN ﬂ?’&@&ﬂ“ﬁ@%wé% mediypliew may b@@leemat@a!ly ep@trolled

using®d tloseddBop %éﬂﬁﬁcl&@?stehhtﬁat?ﬁ@&?b@@& ﬁ?@&‘ilﬁbeﬂown of other
manner equi valent to the previously-described

PargRg iy i SARTOES. wmﬁwé&wmw b carappri reversedit ¢yaled or
recyieP SIH Eeﬁﬁngsrﬁbgac? %IE rﬁE? %ghﬂe@?n Plrallel or in series,

upper surfac
and @, ga% irdeetan ar tﬁmuatatunzemorpﬂ@\deme maAy be addedi dn4eotain

4 '
emtidifiehs ftcatiadtaion (VIR IRIRALRE it ifformprating LED's or
othemahicsoelebtrohicsdo tHEBystemd, 4s well=s ppticdl densors or imaging devices.
elecAFARA i AR T o S B korporating
theseUidId genepatdrs in 468raunt tHe plate wandi @mﬁlérhbéauﬂaenﬂ; fnay

i s enbodi.nent, suyction conduit 460 extends thraqug
comg s34 Be S Al R B U OAS AP ET S ST ASMEMSoaT Eugraliics, and
the SfsteAfhadybe 08&d fbr theestadP b heplatbaas! bé(r%s&é§3ﬁllt’ér8bes or small
that is applied to cell culture matrix 440. Simlarly,

iNSeCtH.-t ure medi a conduit 470 extends through per.i pher al

WaH chriafh éﬂgoﬁﬁ'ﬁeh@ s Egnﬁﬂgﬁﬁ F\Q qb{‘i W@ha@ej Gpuld be

cul ture dia 471 provided to ce rratr
sealed tpﬁaemﬁmbmx sagling oceimilaruheans b'oneaameembmdlments

port@)?t‘%sofriﬂén{b‘? ) rf\ ?W&%Iﬁd@ ra'n@r\ﬂéaérp gﬁ%dﬁ&e’@fﬁ% culture may

ween | er as e
have a partially occluded cover in order to control the direction and velocity of the

flow through the culture. For example, occluding all but the outer margin of
membrane 22 and occluding all but a central hole in an apical cover could induce
radial flow. |

In certain embodiments, cell matrix 140 may comprise bovine fibrinogen and
thrombin instead of plasma. Embodiments may also comprise various other
biocompatible polymers and or extracellular matrix components such as Puramatrix
™, chitosan, starch or collagen, provided cell matrix 140 is able to withstand TNP
without collapsing. In other embodimeﬁts, cell matrix 140 may comprise resorbable
materials, implantable mixes, tissue samples such as split thickness skin grafts or
thin slices of tissue such as dentin dr bone.
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20

wel | plate) because cell culture nedia conduit 470

extends through peripheral wall 4 19 of cell culture
w@onwras4weer 4 10. Cell culture system 400 nmay OPET/HSM07/001460

with a single cell culturelgontainer 4 10 or nultiple

cell culture containers 410. In the enbodi mrent shown,

per neabl e support 422 may conpri se any one of a nunber

of different configurations. For exanple, perneable

support 422 may conprise a nmesh material, a perforated .

baWhllﬁtheOpjrﬁﬂ‘,Eﬁb Inveatioh Wmés%éer?@ﬁ@ﬂh@fﬂ deéd:rfbe‘l:ﬁ@n d@&ll above, it
i ble drape,simlar to those in previously

f
wil R efeek 48 e RBERRBRISS Mo ing A thabchanaeseand medifications may be
mad@&mh%uttdlﬂ:{arﬁﬁg FEPR tRE &b@ﬁ@ o kh&VRHVehti A Aé"s@cﬁ' eiﬁht Which is set

manner.. The di scl osed enbodi nent i1s provid
forth,jp the Jeregoing descaption and momnﬁﬁmmdraamgan@l offered by way of

|IlustYé’tTdr?Bh§/”§rt|1cgEo{ be adlhﬁﬁéf?«%ﬁ ?gﬁ%{ﬁ?#og@'d&stc AU OndIFis intended

Yo i nvent | on osur e,
to be deaned by the fallowingl clamMthtwlm thenfudl range oclmmlvaients to which

sucH@%%é%A%%%E|t|&He two conponents make contact with each

tional conponents may be | ocated between
t win additiongone rqﬁmnasy ‘slletm hwanaum@préahwapoh héﬂﬁmg and

e RO e b 5 S S ot o GRASG eseren v
can be éscluded Iwﬁﬂ'ﬂn thascapaos Bhe prssdht davshitn. "F&E&kanple, in certain

odi nment s her al [in r 230, insert
embgab "hté REFIDLETa) sRaling meraBerS AR ANCLLaD iy éﬁi\e&%ponent In
othef efsutimichts, FatipgherabsbHimgt MeAtbery 3%#@239%5%@ ¢cBnprised of

her enbodi ments nmay conprise cast parts,
multiple, companents-or i ng si zes, or alternate materials. In

Cefr l"ﬁ'e”fo?é’%&ﬁ §'Tétaited 'Eﬂa%%hk_aaﬂ cﬁ'ﬁﬂs&h ﬁﬁbbdﬂr@eﬁt Svarious

wel | as other “conponents be stan conponents
featyrpg @arggsovpedtogethenin a@\uya( embmﬁmentssfoa;rhbe Purposesf
strea-rﬁﬁﬁr?lﬂé'ztté dlBQur%f 'ﬁH% t?m?t%%ﬁd&rcﬂ &BQH oﬁgué%eolgterpreted as

] _ e anount o r|I|za|on
reflegling annﬁtﬁntbedaat;ﬁ\%embodmpntsemitMenayemtmrt repliedmage features

v RSP Pk LS| BFTISRER: o bl i enct,

invertivet suthjeetimatiengies i Iessetdnahcmpfefawr@@&cﬂ@ singleedischnied

emba BRI ThufRs (R aSRMRG AT Ry by i Frepratesl it the, Detailed

Des@mﬂoﬁdofqmsb&%)é@' Eshbotimésts! Aith @S@Péla'ﬁ@téndlﬁbadr?lts own as a
y.be coupled in paraIIeI or in series; and a

sepag'%tg ?fnggetm%ﬂt or tenperature control device may be
added. In certain enbodi nents, optical radiation (U/
to IR) may be added by i ncor porati ng LED s or other
m croel ectronics to the system as well as optical
sensors or imging devices.




10

15

20

25

30

El ectromagnetic, electrostatic, and magnetic fields
may be induced by incorporating these field generators

w0 poooos@round the plate wells. Certain enbodi NeCI/ES200Y001460

conpri se nechani cal straindénduci ng devi ces, such as
MEMS, or mcrofluidics, and the system may be used for
the study of nemat odes, parasites, mcrobes, or snal
insects. In certain enbodi nents, tissue sanples having
i rregul ar shapes could be sealed to the insert by wax
casting or simlar neans. Ifgaektai n enbodi nents,
portions of nenbrane 22 nmay be occl uded and the apica
surface of the culture nay have a partially occl uded
cqwﬂéwéhmmggﬂskgnqggﬁ he direction and velocity
of ow t Arough tHe cufture. For exanpl e,
ocasubstantially aalllllght BBCtmsueae coraﬁgmneddb qultupe meds2?2 and

oc @ cover

coﬁ I gﬁ &g\d}lé{ lpl;fgflld %o %[L.aﬂgrg {fﬁaﬁh lﬂﬁﬁ%lm glrtl%tétl qnclosure

rrawhevemlctﬁelﬁas't corguit ls&:ocljmﬁgurmj fo bl‘dvlli‘d@ anredoded présdure to the

i nst.e odi ment,s nmay. al so conpri se

va‘lc"f%%? ﬁ?'ﬂf?"ﬁé%cﬂ?‘f‘ﬂgwrﬁr 8fol yners and or

exa s@eehd Wonkduiteh fiuid eenPaiabaBors With tAs éi’i!fs@é’iﬁélly)%urtlght
?nz‘? chitosan, _starch or colla provi ded cel

1)

losyre, whergin the %ewn%g@%dwgwwmto PfOVlde a culture
ComeaiRf td'the st ahRBaIEERGSHIEHESsuee! | matrix 140 may
conprise resorbable natertal s, | npl ant abl e m xes,
ti ssue sanples such as split th| ckness skin grafts or

tNTRe Teli @MUl slseph f Bidml ASvisksrain guﬁﬁ I?J%Bea g@ll WathilSs located

present invention has been shown an
dewihin thesubstantialiy airtight ensigsure, and mpmremndwkmg uee the reduced

[ [
w PSS e RRSES, ABfacsoh it RAR NG i SHlkre media s
s@plletd}mta\ﬁbcohd lsaurm:e dfdhé h:eilrmahrm. f oregoi ng

description and acconpanying drawi ngs is offered by

way of illustration only and not as a limtation. The

30’?&1@ kel gmuﬂer@ﬁ)f/étlbm bfgkithi Q Iwriléreir’lﬂh W%d#lé Ea rffacle Iis located
ef i ned, by 0 along with the fu

r SR (C){P eﬁj‘h’l% F‘@q\mr@?séh%h clains are

entltled In addltlon one of ordinary skill in the

]L preC| at e upon_readi ng and under st andi ng
'ée&feE&P J(f 8YSiRE obeRip | avhaieinadressingias other manifolding

. MR fEeAcd Withid € Sl LRGgrrabisbin n the

scope of t present invention anpl e,
certain enbodi nents, peripheral seallng menbers 30 and

X WA %ﬁltafées%igﬂ?g?ekim ') further comprising:

a permeable surface located within the substaritially airtight enclosure; -

a cell matrix located within the substantially airtight enclosure; and

a dressing or other manifolding material located within the substantially
airtight enclosure, wherein the culture media flows from the second conduit,
through the permeable surface, through the cell matrix, through the dressing
or other manifolding material, and into the first conduit.

The cell culture system of claim 5, wherein the permeable surface supports
the cell matrix and the cell matrix is located between the permeable surface
and the dressing or other manifolding material. -
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ot her enbodi nents, peripheral sealing nenbers 30 and
230 may be conprised of nultiple conponents. In the

wo eroegeicny Det ai | ed Description of Disclosed PCT/US2007/001460

10.

11.

12.

13.

14.

15.

Enbodi nents, various featungs are grouped together in

several enbodi nents for the purpose of streamining

the disclosure. This nethod of disclosure is not to be

interpreted as reflecting an intention that the

enbodi nents of the invention require nore features

t hArsealingesysterssioy ar el d:tﬂthrérsye&ﬁh confpringiat her, as

thgsgeqw%wipg%ﬁ]ans reflect %J nt i ve subj ect rmtter

i hesatSsaling member.gaioured teagage @ binte weland configured

entwdhgage ad@l,léultdrbﬁnééﬁt | SYdHhat laﬁfirgﬁ?é‘éﬁs 6RO between the
or ate ption of

i ncor, to the Detailed Descrj ,
Di eertﬁg%r@ Eﬁﬁlﬁ@ﬁ memeer andithe platewell ﬁﬂétﬂaﬁi@mrrg:l seali is formed
OVBefiech ﬂf&’ﬁéﬁbﬁet@?’%@%ﬁ? menqjoﬁ' 4Rd Jth @uitu? 5&%{@ and

system conprisin anti a ai r enc
coﬁf' iRgartgealing arsswrblscemmﬁguradﬂo m@agermeu delli culfureiigsert such

osIail ut?'gﬁl sﬁ]‘lﬁe\r‘\ée ni%béﬁ?és%%n@w rl'blg%ﬁs’&l??%lﬂ gngl the cell

pr@b&ltldé iasedduced pressure to the subst antially
airtight enclosure; and a second conduit in fluid
communi cation with the substantially airtight

enthe seating siystem of ichens 20whdrain mbl pbnbﬁeﬁeﬂ %@aﬁH{; @ﬁ'eraner is

G SiBeR Intefips WAl b s platenvel dndan extrior wall of

whibieegedl culturednsse. a cell matrix is located within the
substantially airtight enclosure, and wherein during
use the reduced pressure is applied to a first surface

of Théeethhd s Bf R PRSIy iife mzs%.rl""ﬁ%aﬁlr?)%ée%qbl&%

a second surface of the cell matrix

cufqniigsireq ée epgage@minterior wak oéthe mspet: neabl e surface

IS Iocated within the substantially airtight

encl osure. 4. The cell culture systemof claiml,

whEhe paalingisystermgf clairot hdurthancomipdising mﬁrdcﬁidu:ﬁextendmg

o PR Bl Se L SR oe o 1 T cher

conprl sing: a perneable surface |located within the
' iLrtight I ;
suﬁ% Qé]él'ir?d L}’st%l‘r{ of glalme{bc, fL(J)rStHéF ¢omprising a culture media supply

system coupled to the first conduit.

The sealing system of claim 10 further comprising a second conduit
extending through the peripheral sealing member. "~

The sealing system of claim 7, further comprising a third conduit extending
through the insert sealing assembly. ' '

The sealing system of claim 13, further comprising a low pressure source
coupled to the third conduit.

The sealing system of claim 7, further comprising a fourth conduit extending
through the insert sealing assembly.
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a cell matrix located within the substantially
airtight enclosure; and a dressing or other

woracw708dedi ng material | ocated within the substeer/usiony001460

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

airtight enclosure, wherein8the culture nmedia flows
fromthe second conduit, through the perneable

surface, through the cell matrix, through the dressing
or other manifolding material, and into the first
conduit. 6. The cell culture systemof claimb5,
wh¥heisealing systernalflctaisu? | whersiHIROTrst St i Bldats@ byl an
and t%e cell_matrix is | ocated between the perneabl é
suVFg Smﬁmﬁqqmadressing or other manifol ding
material.7. A sealing systemfor a cell culture system
cogprising: a Periphenal seal i ng nenber configured to
enggﬁec‘eg"ggétﬁ &R 19f claim Eowhetgrin dle secend sgal is ereted by an
CUirteferdreassit . such that a first seal is forned

bet ween the peripheral sealing nenber and the plate
well and a second seal is fornmed between the

pefi ' e t.he cel.l ,culture insert;
e eefng SRl breRIREY BB ot el s Ergfagby an
t hioterdedencelfiture i nsert such that a third seal is
formed -between the insert sealing assenbly and the

cell culture insert. 8, The sealing systemof claim7,

whEheisealihg syetenplof cilimsBavheei e peripheffl RealHg PhetBer is
en\{%zﬁ%ﬁ i nt &I owll of the plate well and an

ex NaYFeHn B8 culture insert. 9. The

sealing systemof claim7, wherein the insert sealing

as.gerrbl é'i s configured to engage an interior wall of

t hEN® S€eling systerRE claim 7.nghergin the brsecl sgating assernblyrcomprises

C O Iristirh Sedlirlg MmEmIS&N A ih I {

peri pheral sealing mer'rber'. S%q%%$ﬂgﬂg,eéﬁt%aﬂ§fsa{ﬁ§%rgffamber, and

cl a2 msest manifoléer conprising a culture media supply

system coupled to the first conduit. 12. The sealing

system of claim10, further conprising a second

coriseaking systenyof blaimg?0, ieerpay thehimsert ssedingneember is pressed
; The sealing systemof claim7, further

ggﬁn%re{hsﬁ '31’395" third conduit extending through the

i nsert sealing assenbly. 14. The seal ing system of

cl-aj further conpri.sjng a | ow pressure source
'ﬁ‘\&&gﬁng gystem of Sl3m st \A%'\ere}n thepinsert manifold is threaded into

the insert sealing member.

The sealing system of claim 20, wherein the insert seal ring is compressed
between the insert sealing member and the insert manifold.

The sealing system of claim 20, wherein the insert sealing member is formed
by injection molding.

The sealing system of claim 7, wherein the peripheral sealing member is
pressed into the plate well.

A method of culturing cells, the method comprising:
providing a substantially airtight enclosure;
providing a cell matrix within the substantially airtight enclosure; -
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coupled to the third conduit. 15. The sealing system
of claim7 , further conprising a fourth conduit

we@zaioensliony t hrough the insert sealing assenbl ypAdBUSZI0E001460

27.

28.

29.

30.

31.

32.

33.

sealing systemof claim?7, iherein the first seal is
created by an interference fit. 17. The sealing system
of claim7, wherein the second seal is created by an
interference fit. 18. The sealing systemof claim?7,
wherein the third seal is created by an interference

fi provdidingTh eeduced peessyise et sebstantidlly witggiet endlbsure; and
perlﬁﬁgh ral se%l n&@nen‘ﬁgr is forned by injection
moP ‘f@.“gz%.cu & e9f3 foythe sykstaptially diright englesten

the insert sealing assenbly conprises an insert
seal i ng nenper, an _insert seal rigg a lateral sealing

mertBEMetiaf ahClaig 26, whareindihe substantially ajetight epclosure

S P . neert . i .

>y eoAipriRosd ArsTshitack s Seblifi HIFEEL SHPANhERITTIR Sbduced

cl Blefiseoe isvappledh ta the firsd surfagerindothe ¢ulturé meediads iapptied to the

t hg &5}2(8 ling menber. 23. The sealing system of
cl a‘lam ,gh\r/\flagré'ei n the insert seal ring is conpressed

bet ween the insert sealing nenber and the insert

mag Th al ing system,of Iaim20,_vvher,in'_ )
¢ nehiThndor diAin e e fihe GRrles ey ers ovided via a first
motonadgit catiplethio = kAv prassilé isotired afll ahdfifst MIILA I8 in fluid
t he peri he{.al seal i ng nenber is pressed into the

ol SRSt i tetially Aigiant grslosuse. t he

nmet hod conprising: providing a substantially airtight
enﬁéosurwrovi ding a cell matrix within the

subBE Anethed of claim 2Enwhereindbglewgressiengpurceds @catuum pump.
pressure to the substantially airtight enclosure; and
providing a culture media to the substantially

ai e gn@t@ccpfcgemzfizwheme thetculidre mediaiispasyided via a second

e TR e

r eftwid drmmunication with the substantially airtight enclosure.

A system for culturing cells, the system comprising:

a plate well;

a cell culture insert; )

a peripheral sealing member configured to engage a plate well and configured
to engage the cell culture insert, such that peripheral sealing member forms a
first seal with the plate well and forms a second seal with the cell culture
insert; and o o o ‘

an insert sealing assembly configured to engage the cell culture insert such
that the insert sealing assembly forms a third seal with the cell culture insert.

The system of claim 31, further comprising a first conduit extending through
the peripheral sealing member.

The system of claim 32, further comprising a low pressure source coupled to
the first conduit.



pressure is applied to the first surface and the

culture nedia is applied to the second surface. 28.
wab@7netehod of cl aim 26, wherein the reduced pPERES2087/001460

is provided via a first confluit coupled to a | ow

pressure source and the first conduit is in fluid

communi cation with the substantially airtight

encl osure. 29. The nethod of claim 28, wherein the | ow

pressure source is a vacuum punp. 30. The net hod of

34. cl Thm SBtemisfrataim Bhefurther otnpriging a SedvrmvésiflivéReAding
segond ﬁﬁﬁdUIt éoug.ed to a fulture medi a supply
syStreHpadbeinzert sEaling essRmPY-is in fluid

conmuni cation with the substantially airtight

enikosure. 3 1. Asystemfor culturing cells, the
sySDBRYSRIefsiaim 34, rthes cpaprising agulturaimedie supply system
in ¥ [PoYpt=tar= i ng menber configured to
enggggbgqgﬁg%e merﬁ(éng ?bnfigured to engage the cel
culture insert, such that peripheral sealing nmenber

fo s i t late well and for a

36. orHR St dEM A dline? SoPieiising Buas{aypginie cel cuture
| ninsert amd bi drgsamgadtiveencthéicglinmadtrixoamd gag hsciessdling assembly.
culture insert such that the insert sealing assenbly

forms a third seal with the cell culture insert. 32.
The systemof claim3 1, further conprising a first
condui t extendi ng through the peripheral sealing
menber. 33. The system of claim 32, further conprising
a |l ow pressure source coupled to the first conduit. 34.
The systemof claim3 1, further conprising a second
condui t extending through the insert sealing assenbly.
35. The systemof claim 34, further conprising a
culture nedia supply system coupled to the second
conduit. 36. The system of claim 31, further
conprising a cell matrix in the cell culture insert
and a dressing between the cell matrix and the insert
seal i ng assenbly.

35.



