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System and Method for Applying Reduced Pressure to

Cell Culture Technical Field 5The present disclosure

rel ates generally to nmethods and apparatus used to

provi de reduced pressure ta 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. 10 Background Art

Topigwtencgad Method §65ApBIvind\Rediieti RPressarstdiaw ddrite

shown to be beneficial 1n the treatnent of wounds by

pronoting granul ation tissue formation, renoving

interstitial fluid, drawi ng wounds cl osed, and

induan? m crodef ormations at the wound surface. In
TechnjealdzeldrNP appl i cations, certain parameters may be

%

: la*g bvé r‘ta%%tscﬂbév‘\lg\élgrret Fé??t%[s?éjrénotéllf it/\(/;a ﬁ*gétﬁaaé %bfiéﬁq%érﬂhﬁ used to
provider redused messwte toreell eulturpar Mo :aartlpalaﬂyetlm ptesent disclosure

i 3BT RERIBAA DSHARY AR Teiical Krpoure to ol cuturs

ina enwstantimbnmg ht ersclbsmeaiith eodasiled lcuttuteomadia flde. a
nmet hod and apparatus for providing reduced pressure to
cell cultures and neasuring the effects of different
BacifbaRBtats on TNP 20app|ications in a controlled in
viiro environmen is al.so desirable to

pr opPigal aeﬁﬁtlY%Ber%éBHPa\ﬁP@"PBW%BPW hgemghawnto be
bendH @A iHeRe tlateRRE proﬁﬁdgLﬂf Mo?n@iﬁf{? Qrédtﬂ%érﬂh%é‘f&matlon
reduces the |ikelihood that air drawn into the
reme\ing interstitiad fluid, diawing waun@s.c&ses’a@ndelaéuwg microdeformations at
, .
the WESAFSSER, 96 LA AIEIdpIASERE NGk R1ers may be vared,
such ay éme pwssure differentiater #uid flaywtes ndinweverc él ls not always
tur [ t
poss‘?ﬂﬁ% I tgsr’ﬁorrgéi%%en r?él}{rggl 'ﬁ %SEQF?%% ce%h?étjayt(fl r s ond
therapy ﬁUung i @rmnmppjm:atlonsmdmda to Hee tadksmfamcoairbl}echenvwgmnent Itis
erein, the fi nduit .is.confi e 0
thergiBe FRE b RE R A Fatbbd i BOPHtatls b g ed oed
pres8iuré tgbéll eondmestarm maadusingeheo effevts df different paratheters on TNP
conmmuni_cati o h the substantially airtight
applg:ﬁ&lpg%p@ Cﬁ@%d"t‘ﬂ@?@&’gﬂﬂ duit is configured to

pr nw.; dfsPdésirdple Qo peslide Pmidisod 'éh&ta'ﬁﬁdrafdsyfoalabblﬁﬁ@ TNP that
encl osure. |In other enbodiments, a ce matri x

providgsados goRiroied cuitbre; mestia fowaratgs anﬂtrreng:e%ﬁm selinood that air will
be dfddn i HRAUIRSLIREES SHIch dif itRRioAPIchd bl dsiGdttioh s the

he cell matrix and
matrlx thereby preventing meanlngful data from being acquired.

ein tthe wound

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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2 culture nedia is applied to a second surface of the
cell matrix during use. O her enbodi nents conprise a
pernmeabl e surface and / or a dressing |located within
the substantially airtight 2nclosure. Still other
enbodi nents conprise a perneable surface, a cell
matrix and a dressing (or other manifolding material)
| ocated within 5 the substantially airtight enclosure,
wherein the culture-nmedia flows fromthe second
culture miedis, is tappdied Ho tehee qrevdheaifh e aﬂtﬁeaceil mdtriodghinghse. Other

embpgimelTE ciriorts Pasthaliashiate Hid fOia Hiksnd fogated within the
substamilit Firight iRlidsural St Gther bhﬂ)d‘cﬂMent’@béhfbrEé)é B8rmeable
| ocat ed between the perneable surface and t

su Qﬁee%‘i"ﬂbmai@’dﬂﬁéra Qfﬁﬁﬂﬂgr@m@ @bﬁ?ﬁﬂ'%'ﬁgéﬁﬁﬂqfﬁ@ located within
the s‘-i)b?s‘tﬁr'iﬁél alﬂlgqfi 'elncfdédr I'&héveih the %ﬁgﬁfé Hdiffa flows fr?m the second:
erip er configured to engage
condyl, lthrmhctbﬁfneg;fma;aj)le @uefﬁgag@raugle the eell matax; thseush the
h
ores S i 3R LSRR GMBLHR BN e perycable surtace
sup;m'ta)th@ calbimaitiix aud tbe cedtmateix ray heclocptest bétvemsl thegpermeable

.suﬁ{g@g&éﬁ%gré&qﬁel | culture insert. An insert sealing

al so be configured to engage the cell

cuOltlnmeembsdntleBtscd:Dmbase a ddiling éysﬁmlfsr hagetecliiture system
n the insert seal |nﬂeasse nd the cell

°°mBU?'f‘9$3ep?HBE?Ea SpRliRd MeMReL Ry e'?Q?@ep@rH’ﬂﬁé’i’%\'F and
confmﬁéd g eﬁgﬁ‘gera g8y chruORtegUsech tiatengry %eanlsl fﬁt'rﬂédfﬁetween the

of the te well and an terior wal|
Pe”F\Q%ffP' seRlng e%rﬁ'a rand the P%é waltand 2850 ?ﬁ?éé‘ﬁfﬂ"wed between
the p’@dpﬁéeap@éﬁnzr%yﬁ@#nﬁér &iwﬂﬁecancumwlhgértwau irdlert $&aling

I nsert In certain enbodiments, a first conduit may .
assesmblyitaay iWsuba qonEgpEsd fsheramge the el criimssinsgrRdush that a third

seal?é’Hr\'Hé'ﬂ Bg@h@eﬁwméeﬁys%aﬁ_@gﬁeeﬁ?%@% b £ L ﬁ.lre insert. In

rst condult. her e second con
certainerebodimentsy thegberipherpbséaling miensizal may baaamﬁgmed ta engage

an B0 o S0 AR B R 3 BLAR e

insertesgaling @ssphdsly hoay be donfigdrexbtulentjage eindbtexidrovsit 6f the insert. In

ceﬂaﬁﬁgeiﬁﬁmm A8 P done e Y RidopBh he Bbirbera) apaling
menﬁmléncha)cuﬁaﬁsh nisdis rsﬁpb%;kﬁemmalyﬂﬁ f:@lﬁplédetofthé fiasttconduit. In

heral seal i ng.nenber  may. be d b .
othe AP | GBI GOPaLiTaY ST i Puabdne e heea sealing
menmlarfwa anire @bhuuwmf erricstraligh A5 lrischesealitg assembly In

nber, an insert seal ring, a |lateral seali

menbe
certaem @mbediments algw prasgurg ﬁoeeﬁet Hay bmcw@sa.tgghe ghird ﬁendwt and
a fouﬁweaﬁdéuemawax@ﬁmﬁfo@ﬂu{e i?n‘sehr&dhﬂg%bésg:?ﬁglkt h@eﬁ%}h

pressed i'nto the insert. In oth
embpﬂmmtsmaﬁufm anq secand seals mayeadhbe sreatedyaan ingerference fit

and Wﬁfsphél’él CE5i H’B&HJBQP éfoﬁgﬁ@r‘c{ bg?@%&:ﬁﬁ%%in@g In certain

resse etween the in
embediments, thesinserinsedlingl assembly naay eoppirisecan magart 8ealing member,

o B T e S 5L, A L i

embodintentseths aiserteddling member@rme,f oemmdsﬁﬂrrhanmmmay ®e pressed

into @1?0'9?5&? |I§|fq uI t i Iogiﬁp ﬁ}.r%)ar{ B‘\Iag%pjﬂp ! %ée%cgqqq mnto the lnsert

sealingtrhembar! hh m:efrﬂa‘m émﬂzﬁim&ht@thé iddrt 584K rigy eABFbéE %ompressed

thO ov| di ng a reduced pressure tQ the substantially
between the insert sealing member and the insert manifold and the’insert sealing
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airtight enclosure; and providing a culture nedia to
the substantially airtight enclosure. In certain
enbodi ments, the substantially airtight enclosure
conprises a first surface and a second surface, and
the reduced pressure is applied to the first surface
and the culture nedia is applied to the second
surface. In certain enbodi nents, the reduced pressure
is provided via a first conduit coupled to a | ow
merpbes /mayebes formaed bwhjetmori miaddingoridwertais emmbddimeshts, the peripheral
@ﬁgnuniﬁatJon wWith.th TS Estant ally airtight
sealing MEQPer 's|pregsed g 1 Her?@ﬁ s, the | ow pressure
sother embbdim@mmmwmselawnmm@bn caltbdng aens S:onid‘ﬁ%mg
culture rOV|ded via g second cond

roviging % 8ubgantal inart iR 9SG Frovirs & el RS iavinin the
subS@nAaMy aRf m Endidsiife; fdrw.a.nbEé PEAUCES ﬁFéé%ﬁhréV'té bhd B@bstantially

substantially airtight enclosure,

airtighterclaewies andrpovising aguiusennmenliadalthe ﬁUhgtamla"x airtight
encloRRE ! f E?rtg@a?rhﬁbﬁnﬁﬁ\@ul\ﬂs the Qﬁétaﬁﬂéw&ﬁn I‘i‘lséﬁélosﬁle gomprises a

peri phera nenbet confli gure gage a
fi rst\wrfacarahd:a rsblcgndesdlrtan:ee apddbe treduced breasme e apphexl to the first

surf3ff RrbiiEe U L8 At dla R BBPLPR LS TR Bbgaft Shirdor; i opREM

embxadimedts, dhétradeceah pesssurans pmsvmied @id aJiest ¢m'gilmsemrméd to a low

confi ured t e the.cell ture insert s t ha :
pregetBeISHLETR 208 4P NG LBl ™ Pithcampmyrigaton g thh Substantially
auﬂu@hﬁeﬁabhuu@il M@tam%@ﬁﬁodu%ﬁtgl ﬂheelamﬁhe@entés s@@mlssaevacuum
first conduit extending through the peripheral

Pur@eam tRftaiBAsabodiments; Big Bgr@lm% iggnay Pe-BiayidRy vig a second
condli@ cBUP!iefd teoa euitdire r'n'édﬁ?é?EI_: 12 3R ARNHe sédhdP 86t is in fluid

condui extend t e'insert sealing 25
comgB4eigptign a\ﬁw fé\eoiutﬁia@tl oﬁlatlgmmc}owgt em may be

Co‘tﬁ’ﬂh@?‘ eh?bd&?n‘?\eﬁi’sc e8FhprRBA §st§ﬁf fcﬁ"cg.! t ur %é@%@'.ﬁﬁg a plate

onprise a cel rratrlxmt i nsert
wellaacneélsmmuge linsattienperipheral sealing member coefiguredrip engage a plate

well%ﬁ @%&lﬁ%ﬁ%'éﬁ ai't%f é%qrc‘c?ﬁl{ﬁé'que fsnﬂhew og%npperal sealing

UStH &t Cro0sS-secCtion V1
menmbepfbirmena fiodt seeat elith thel plateewell sineinfiorimis@G s@cond seal with the cell
illustrate |vev

cultpie B SRS oh PELREENG ase R coRigrerh B phgads fig,pel culture

mseli:bf sthrfé{t’lmﬁditu’mi}ﬁ s@hlireg ﬁggertnbtv fdrms%]tﬁlftgsaﬂgmg the é(ta-ll culture

. 4| ustrates, a scnenm ew_ oI onhe ¢ e

insegt. Getaln SHoLENtS BRI e RATSL CpPE ERENENG TrouGh the

pengﬁéﬁal IsedliMg erembep BAdeNRAE presYuré sodré®B8upled to the first conduit. In
illustrates a perspective view of one

ceﬂ@%%'aﬁbeéﬁﬂeaﬂs e §¢1=0'a<a PPUF'B"‘ may exiend theaughhthg insgrt sealing
asséMBIFPARESY dRitire thefiaBUighly system may be coupled to the second conduit.

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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FIG 7 illustrates an expl oded vi ew at one enbodi nent
of a cell culture system FIG 8 illustrates a
cross-sectional view of the enbodi nent of Figure 7;
FIG 9 illustrates a detail4d cross-sectional view of
t he enbodi nent of Figure io7; FIG 10 illustrates a
top perspective view of the enbodi nent of Figure 7;
FIG 11 illustrates a top perspective view of one
enbodi ment of a peripheral sealing nmenber; FIG 12
i | IRkSt Adtlestrated & sehamatic piew of eneiembadinard of a cell culture
systgmmdi ment of Figure 11; 15FIG 13 illustrates a
Crdss-sectional view of the enbodi nent of Figure 11;
FI €1G14 illistretes 2 dstailet view of dpecmibediment ¢ffa 868duit;

1 Pt Palliatatef R ERPREE B HEODP AT BrAiant of a el cutture
systefbpidoiBoiating the @mBddinfdrfof Figild ¥istrates a

cross-sectional view of the enbodi nent of FIG 14,

20Fle; 7ilustratgs angxpioded yjew péansrerphediseninfaeeell oulture
syst@fh; nsert seal ring; FIG 18 iltustrates a-

cross-sectional view of the embodiment of FIG 17;

FI €1G18 illustrales & rosa-sesopst wpecel the ambadintentraf Figure 7;

o B30 STMsPted R 4RGP SBhfondlyi R e SHIdcEnERt of Figure

7; 19: 25FIG 21 illustrates a cross-sectional view of
nt, of FIG 20; FIG. 22 ust r at,es

exbi a8 TEHtst odhe RersBarhumviess obine SisbPeEed of Fioure 7;
as &¢@bH ¥ illustrates a top perspective view of one embodiment of a peripheral
sealing member; '
FIG. 12 illustrates a bottom perspective view of the embodiment of Figure 11;
FIG. 13 illustrates a cross-sectional view of the embodiment of Figure 11;
FIG. 14 illustrates a top perspective view of one embodiment of an insert
sealing member;
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 23 illustrates a top perspective view of one
enbodi nent of a cell culture system and 30FIG 24
illustrates a cross-sectional view of the enbodi nent
of FIG 23. Best Mdde for Garrying Qut the Invention
Referring initially to FIGs. 1 through 4, a cell
culture system 100 conprises a plate well 10, a cell
culture container 20 for growing cell cultures, and a
peri pheral sealing nenber 30 between plate well 10

sealﬁi@dn@ﬁhﬂ;emﬂ betviedPplaté M1l PO anbircdlintulturatoodtainet 20. In this
jnte

embggfar‘t;\é t\gve ;Jéelltgdg%lﬁgpc&hgﬁrzﬁg%oggﬁlnggg@gn qrn,qr{vpg“ ‘Y\%elcween a base 12

and QRSPEATBAY 130 OIW'the‘é?hbo&MéMrs‘hdm{‘tééllr@ﬂtu?Q c@ﬁfﬂlﬁéﬁﬁ@ comprises
a tapered bod an exterior wall 19 an

a taperp@lrbqﬁy 2% wﬁyheaQ@Xt%mﬂMI 3% @%a@mtﬁﬁabv@umgmnded by a
pern?gatﬁlaar@?ﬁb‘?aﬂ% ﬁ%tqg?‘eﬁa daﬁ%pbﬂaénd 93‘?9891%'5.;5?)5)51’«3' permeable

nner
memmasaee?a;mmlnunnmgmfnmemrm cloribis emboahmeahgmemend 23

complibdnd e 24 LA PER AT Bh%e 2079t oo BE RS20 xtond from

tapenad bbdy 226in dxial alignmsent witle ndtcteds028d I:mmrg:lusm,rtheai:sdosed

C rises a cell natrl 40 be erneable
emb33WBRhT B0 matedng ol matixad BERrES Betnranicmeptitane 22 and
a drésding 45 Onacsredin Wit REmMBnts | gBIPmiathe40 ericapelilaies hmmple layers
addition, a lid 55 conprising holes 53 and 54 may

of C@@ed"‘t%ﬂ@@%@-r% lid &3 carpriging hlge a°—nd 88 may E’ﬁdﬁ?%ﬁﬂ gecure cell

cultuk8 cHHthingr 988n dlé‘te“\ﬁéﬁ aom@m@odwem Sertail émBBHFrHéﬁts cell culture
contai ner 20 ma BD Fal conTM 6-wel | insert, at e

contginar 2£bmeu>bq)a E@Im*é"o@rwm esql platamwelt 20 max e aBD

[ f
Faice 8 38 OB RN S AT Skl 2P Bl QA or a gauze
nelrbthe embodwpentsestKS b%dqe@arahsealmgsmmmn3(blcbmpnses a body

o1 i A SR YR S AP i il ot

surfacwl335a natchidd endrﬂzﬂoaindrarﬁhannﬂle&eddes*ﬁj Bvthi® epbcslimeat, notched

end gg: c{orﬁép%‘% %hp%rn% arll Beﬁgilg(fqpfi 2 aI | a%h\é\ﬁgé’gtﬁ %R)Ss fg o?fcell culture
contaifeyA0rei theadisblasee lendtodinieaitga ommes 3¢ lexered<c8cridas channeled
urface 33 to ipnterior, surface

end $Bhom BlnrSuees p316 FUPTAE 2U3%8 oy ASRNGHR prigtior surface 33

coméﬁseaé elieE B8O AIndSiHtdr S uFRiIBe! dSiAPrided al refiéf 38. ld thi§ leinsbodiment,
dinment, relief 38 is configured to receive

rehef ?’§>!$ spBfigurad ioraseimee? Tisyibip gealing srember §S@cmr iedjef 89 is
conﬂgﬁJrEQQS'r&@eﬁefd ﬁé)hQieese%ﬂﬁqd l'i‘l%n'f'i?ém ﬁ?ceﬂtﬁlg(‘éﬁhéﬂﬁ‘n%nts flexible

i ments [ exib seal’l ng nbers 58 an

sealtmgr m@@bersrﬁ&aan@ ﬁ%nawmamﬂms fInegthar emhndimegts2dlexible sealing
Shay %yg S ) nﬁhgs, ol %ﬂHé@%u;tQEleO& Ees. UH ﬂﬁé %mbodlment

evl ces. eral seal I nNg
perlpmeral seammemleer 30 alsg cqmsﬁlseha cas\utyeéiﬁjﬂ'natraxbergds through body

o1 ok S BIERASTt HTnB er o
chanrs# 37t he errbodl ment of FIGs. 1 through 4 also
copprises a,. ateral .30 I r .o a
(oPRing e 308 eBitheiind of FAGH. THARNa 4 Al Eompdses a lateral
sealirigfm%nMﬁ cmadr%beED (With tafreﬁ‘\fafdm@ nm@nber 81 )Stlfétlé%tends across
condui t 68 e>i %ds thr%ugh hol e g rei nfaorcing
innes perigielpe<8o 18 Hofs amRogmant ﬁg“% OHm“ﬁ’g"tcﬁ%?&?ﬂéﬁ through hole
53, r&l’ﬂ‘bfé?ﬁg FREABEF 560draioé 58 =Ridoihto Ufésfshr\%ﬂs‘iﬁmﬁ%ﬁé\‘a'tlﬁﬁ Suction
conponents on each side of dra
condunt 60 is therefore in fluid communication W|th components on each side of

drape 50.
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6 In addition, a culture nmedia conduit 70

provides culture nedia to cell matrix 40 during use of

this enbodinent. In the enbodi nent shown, culture

medi a conduit 70 extends through hole 54, notch 25,

cavity 56, relief 39, flexible sealing nenber 59, and

into cavity 57. Cell culture nedia conduit 70 is

therefore in fluid communi cation 5 with conponents on

each side of peripheral sealing nenber 30. As shown in

t him aui:dhhtml acuitaré-hnadid coaduit i70rprovitdis dulble mgd ‘&eto cell maitrix 40

coupled to a lo ure so 65.anpd cul tyre ned
aurifg i Bf 8 clpSiini. o BEedimars Bty s llj& S conauit 70
exteadshrosighthdle BATRotoh 25 lcatyt 56, retigh8d] &b sdiify Hémber 59,

copprise eristaltic | oi n pressure

and {38 CEURRE/ Mok BT Desa, GERSATh 7B gherefirera s communication
with @Hﬁ%d@?ﬁé oRRYH élae’af eriﬁhe@ts@dhﬂp rﬁéH%rf’%)ea'As Qﬂgun in the

luid) drawn through suction conduit 60-ma st
SCheIn'r'ﬁtHJ 5 i gb ststionigendud0 may be Cguplaﬁigtqg oW pe¢ssure source 65

{
ot Bk oS omPPOTAAY SRR 5 BB S GERH o
compiisiogld pusapr 6% 40 certainoembediroeiise pummpE7 inphe catmprise a peristaltic

pump S 80 GRIERERe Edulcl 62 mand Ko plisE e QR Plivey 4 the
embedmhemtgshoewb & FES. 4 noagetalfsatte asedit %ﬂ? gg:?gﬁrgrﬁgth{:%ﬁh suction

°°”q‘fi’éb‘?°(?jwaz¥3?é Sgorﬁpdgédéﬁ%rﬁegfgggbﬁég%{e -eal i ng menber 30

S ODtl hiAg uske skl lcaltERAEY I8N 00 rovides Fﬁ@é‘ﬁﬁﬁné@éﬁve pressure (TNP)
ture container 20 and tabs 26 align wi th notch

to Ce@e!"airw 1R epd; Rf%#@écﬁ%’é&ﬁ? éne@ae%kt%gelhmatgx ﬁpadecmm
embésilnherﬁagéhﬁhéﬁél aBalifg aREmBEr BB (W@%.S\%fﬁmgﬁﬁg@é@% 58 and

cul ture contai ner 20 shown
59) ig plpcadsiolatewel 10 se that flexdbiesealing saember 159 engages plate well

10. RSETBHRSbdinERt, Hafitd ur&%ﬂfﬁnﬁ?ﬁgggegn{p?% é&%ﬁ'&t%40) is

menber 51 to form a asse
placeghin periphrial seaking merobee80 dioabet foxibpe aeallngarﬂeml@er 58 engages

cell &ﬁt‘éltra%ﬂtaq gr 28 0 t%%%lzchf&é LW Ié\ r{%ﬂ&ﬁ%%% %8 Oqﬁé{ééla embodiments,

ne od nment
dressingdtSisqulaced ont cmhmndwtarﬁndmwm & placddaroSdopsf end 23 of

col G B AR T o AR A R 0 e btow 1 55

may bppiszenibied Wit sG8fon cBn@Gi cONEHEfeihfbirgikg Mehtberd1 to form a lid

asseRTL 76 ddd ASSETTEN T BoHAN e BRSIRTEA 48 SPHEhIHRESS0 refate well 10,
and 6;53n en4tag ef @ﬂb@lt%ﬁt&m@ Zﬂﬁwn%daﬂﬁ %rntﬁé’dlh{é’rﬁé‘gi‘s lid

e_54, notch 25, cavity relief [ exi b

assegfgzi}’ 7RJS hansead mio plage, |5HFB°B &@ndyltsiﬁ Ben@mfﬁ:ﬁéiraae 50 and
relnf&%(ﬁfggh@?nbér 59 &E%Hég de\FﬂTHH'd?ébé% Wntéérﬁagﬁ'e‘iﬂbéﬁ}nents drape 50

own I n culture s

-isa qumrﬁgaﬁr@ish@efp ﬁ@pur@@maigiydhooaeghgw énghessthicke Wittep adhesive

on th@%dé 'ﬂ)'ré*iﬁﬁal 'H?Qéé]néa?‘ OA§ erEFHFHIéd )%Lqur '&r{cnﬁt

shown tem 66 Can pple ends into
dressjng v eCn‘évdﬁaammha conduit aﬂernmedxeunsertdduthroz@rdhmler@ notch 25,

cawtg?‘%?b u%ﬂ#‘lf% PRt 8eding Aikrfidbl 5880 ilto” vatyq'ﬂt LP¥hnnel 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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channel 37 toward cell culture container 20. In this
enbodi nent, culture nedia 71 then travels through a
gap 72 between perneabl e nenbrane 22 and base 12. As
shown, culture nedia 71 paskes then passes through
per meabl e menbrane 22 to cell matrix 40, thereby
providing nutrients for cell matrix 40 to culture
cells during 5 Use. In addition, cell culture system
100 al so nay provide topical negative pressure (TNP)

chafirfel(3¥ towartirdetl cﬂﬂtur&ubh&ﬂnépﬂoatlh @his rabb@INGSHY EGlture media 71
source 65 can crea negative or suction pressure

thery frayeigih 3H2p r%e?ww RRANEAPS MepdYARg 24band base 12. As

shoﬁﬁcau&ﬁe%éa@ 'Y pa8seS thdl? baa§emraugﬁlpe(rﬁ+éab|@ﬁuembrane 22 to
open-cell foam or cotton gauze); 10 cell matrix

40
cell glatex 40y Hiargby previding puirenty faraalmatroedd toguituse q@"s during
sel S therefore exposed to a pressure differential that
‘encour agei the top portion of cell Matrix 40 to conform
t o In hddiion; ocell sulttieecsysiemdi 08 silsaymay, pmldﬁwtqrép;almg@tive pressure

' [

(NS A BB 40D SYRREIL 10 PSR LAt preate a-
negating pxsaendrypmssnmtthrgh suction-qorahel 66 antidnio diessiny 45.
Bechst HEEung Hhde A RONEITGIF B (St as CPER- ST fogh oh Polibn oauze):
cell Atdteik A0(is 036 eRFoSEE tw_tm:; sactishiptdsere. Ovliaddirix 40 is therefore

t he, pressure di ,&erenrgtl across cel.| n'{atrl x .40 (%J ?
eXpo @é’@?@"ﬁl‘& Gte &HW%Q%H?% op|PPHioR gl matrix 40 to
conféri tothébotidth %Wacﬁrdfrméééiﬁggi@\ﬁﬁ]cﬁfméyf hbge idh iﬁ@g'ular surface

matri x 40: Furthernore, the pressure d erenti al

compEisigsindentations ansraised @oav%rp% Such @ percesmaf defaming the cell

I r
matft S PoSAREr AR AP e s BESE bt g mictmdeiPipaton can
stimuiate wedlslar @stivity ovtheecélbmattie tmnehttheendmﬂomai mmechafhical strain

(ol g oS BbnBitdgts . B oB4REE i G Brfaifibpross o

matiie 40r@ls0 pfrmmmtérethmmgraabh aﬂdLﬂtur@ nuetia Jlinieto 2611 awatrix 40, further

1 d. i nto s i, QN. ndui t
prorBafitg aifivingtedin Gy el AQ" Euifiiiiiie Petbseurs differential
acrd&@drapé BREAn eulise idga e BOYoHETorA t8RIIakiltess cOhRAREMNBO0 and
rther restricting air flowinto suction conduit
dresgg\g urthernore, the flowrate of culture nedia 71

ManshchSenid PlGedq, &4! adltetdyaterOP REPPG@tes features that provide

differential created across Per nmeabl e Menbrane 22,
for the gffestive .appheatl%ef ANR 19 eefl matrindOc Jreiexamalg, flexible sealing

menfBé 3538 %ﬁa @@l thggarﬁgBHl;@f Sf t@étrmgi/ W &l%Wﬁam between cell

suction CO pressure acr oss
cultuyrel ¢oryaner )20£Fmd plate wealk10. aoddntmamctm c@ndulbﬁocém laddition, drape
s S s albd I REUGL BF 5RO, S0 AL A BRI
dressing aﬁefwmeesm@ﬁng mm imhoosticlien condeiff @@t Fuethermore, the flow

rate%‘? mqg oﬁbeec‘ﬁ% éxrmgx-[}qq%?rﬁéélﬁdsb p,usglgg%gtpres%ure differential
crealted h_bmss*l]b@dmemﬁlé rleswrane @2, ﬁeFFanﬂan(I lﬁ’nmmlésélng 45. By

e, SR U e o e TS Rt 50
the Presbare @edp A6rdsseediimatik 46dﬂh%QIHéﬁﬁobUKﬁbt é@@fréﬂﬁéell matrix 40

material, will clog the tip as it is penetrating

will enfer suetion eandyit Glame be rgermqsigfrﬂmlrc@wr@rcontamer 20is
redurc%UnfGéI‘P b{]ﬁur@%vlﬁérrﬁ @ithér@:b??frb@i’d@sedweﬁém ﬁ'rethod of applying

culture nedia conduit 70 al so conprise a

TNPpeeibMatix ABavhile mlmlmlamset pdigkdhahealle will hg 'Q$fp I n
t he di scl osed enbodi ments, reinforcing nmenber 61
conprises a rubber done-shaped device with an adhesive
flat side. In certain enbodi nents, reinforcing nenber
51 is a product sold by 3Munder the Bunmpon TM
trademar k. Di scl osed enbodi nents al so conpri se
flexible
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10 sealing nenbers 58 and 59 having a duroneter of
approximately 70. O her enbodi nents may conprise

i ndi vidual features with different specifications from
those provi ded above, whicl8 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
well plate 15160 with six individual plate wells 10.
Eabrhtheeembodirmentdisyosen ihFIGs0 ﬂﬁhr@ﬂﬁl 4, sudtion @orﬁﬂiﬂt 60

it ar the erl ter. of plate well 10 and
comBfiEek 5 2956 BFPott b fiedtie veithe drBkias Serrcagnd i1, as shown
in FIr5. (Norpesfing dip 61 aahfrbdate e nmtnbdwm&ﬂkéteﬁai Wif Qog the tipas °

system. 100 is_labeled in FIG 6. In the enbodi nent
itis B t"&@ﬁ%ﬁ%@mfIGXI@!ﬁ@ealtngrmqrab%@%pédelnfpramg member

51. |hl&éﬂaaﬁﬁ@n%§od‘hiieﬁt§ eeijlﬁ’Jré rﬁé*&’i it 72y Qo%%ng@rirsesg 25-GA

0 be coug to mult Ia supply syst
hypmmm negdig mlt 45) deﬁlactedurpmn@mm tipntin tbe disobdsed embodiments,

be
o SRATThBirber SR L S D= P B ccnesive
flat side.adn i:ert@m em@mmentsu ozintwoihg meﬁﬂoergstmwpwmct sold by 3M

oG G R SRR o BB e

sealing§ mpeovrsES&and 56 avmg asdwemetar bﬂﬁppﬁ&nrﬁ&’féw\ﬂol "Other

el e e BB o Bt EE S St adiniens rom
those qunomded atovid) thich are Fﬁ@\ﬁ@lé@ foRy x4 Ié”ﬁu rXJo@éQ'drﬂy
co trolled for each ce L cul ture sys m 1

G eRRdERe: SRIeUIYRFYSIMEI Q8 mavabe part of a larger
assefrmf/e 765 ShSRnUS FIGL 8, E8F BURUIE éiséé?rﬁﬁgbi 50 Zémg‘?séé A sjg well plate

late 160. In certain enbodi nen , nent
160 wﬁh@é* Individual plate wels | \0. 16ach cellsutture sxdstams #60IcpnTrises a

cultu?@ ?lné‘@bl dHht tte7 Olﬁgér fﬁr é%%f%lscﬂﬁ?lg{ﬁ %ﬁ %' a%d ghs%tctlon conduit 60

0 pass thro
nearéhg @@.nﬁqusplataswell rhét rlFar p@rpmashxf odﬂnfmamed dulyl ot R culture

syt 1P IBHERPRIEES | /BB S PILEER St et mects
condsiiti FAuisi c)oupled to a bulkhead 85tvia flexiBie €ibing86. Balkhead 85 may then

oro S enou al media culture 71
be cJBbip o, PHBleE el sGHa Sy slTgS SO AT T et nria Hhigp
embaoditient] corirdl mr@hétéfsifsu@h adI6waARTB} fhedfia BHE) cAn be controlled
orcine whole blood in sodiumcitrate

'"d"’@&'lyg‘a %C@@ﬁ&&ﬁfﬁé%ﬁ?m he cells fromthe plasna.
| Nntadditién Géﬂlﬂﬂélﬁﬁlﬁrb cdiﬂlcﬁﬁfréo @Eo@ﬁleﬂ%gégﬁa rivi4 3 flexible tubing 87

fibrinogen and 2 .

to a cammay, 'ﬂ}?%?t%ﬁ?au%?‘"w Cgmgfée@@r B8 maythemsheb@upled to a low
preséiﬁé%rbé%@cﬁ'a@\?ﬁ’cﬂm %865;@58%% |3q3I@-;OQD e Io"{’hé)r’(e«%mbod|ments,

cul ture container 20, Thr al'l

el |
each(si{gnggnmr\dgutp@) may be mghynpuagy @gapwdm)) sepajateeloadum‘ssure
sourc0 %o%%?tlﬂﬁqb%stsﬁ?e m%ﬁﬂé m&lﬂduaﬂ‘g )&BH%II?QESF%:?@@ cgll gyiture

matri X et up ulture ne
systenpd Oi?owﬁpomlbte inghe embodmrucshoavmarr FED. Gade fastehers 89 used

T Nt e NG —

of cel lcutturet as$emblye15@3(mmh aslid atssembly T5carid well plate 160) are

compﬂg%gif of i ated!ﬁj 'tl'(rlgtfjaijl? Jgh%l 2 ststgai;o@é I rrent r?tslugﬂ er}nbodlments

cell nuatrig@ c¢ah berolwderdéd during the cell culture process for evaluation
purposes (including, for example, fluorescent responses to stimuli).
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g/ L) may be added to the top of the matrix. The thin
agar |ayer can be used to 15stabilize cell matrix 140
during TNP while still being porous enough to allow
fluid flow. Anot her %nbodi nent of a cell

culture system 200 is shown in FIGs. 7- 22. In the

expl oded view of FIG 7, cell culture system 200
conprises plate well 10 in six well plate 160. In the
enbodi nent shown, inserted into plate well 10 are a

pein padaiml erdbodiraéntsy calk mitrix 280is prrbls @mougheo allow media

con P o B ha 55 BB v i SR

prollteratibap ﬁqﬁé examg? @3 suoh QFMatFBﬂc':ﬁmbﬁsé@ @orﬁglégﬁﬁélégnlood in
e assenbl ed cross-s on Vi ew

OB FRLs SPUB LMD SRRBAlS oYbiHe ol e Bipsna. In this

embRdiriBHE PlasifiaRhay 5%daé§§y@dl%ﬁf' Srlﬁ‘%én &RdPICEE b 8 8 mg/mL is

cul ture contai ner been radially oriented
Pbcﬁ?’é%?@&hlW'&@S"’@@Pﬂﬁ@ehzosé'm ¢rjlsneaydhen e $eectehti into plasma

o ORI ) 20041 SO cOPLN TR AB 2 o E Sy Tt

top of perme
(1083 léwtﬁjpghnﬂ-olp @fltuse Inediat#1)may beaadt echdmp-wissnbhtogthe plasma /

con PR Al 581 Rk b o[ LETROyBHPRRET? S e o tre

bottemafecelizfulitne containbe2 landetd tbettOplofsbellthﬁﬁkl 140. nlh this

embBatnott el Fiey heAlerestls SIRIERRIS Trd APPEPETAIBYCNp Wesks prior to
furthieh e&péﬂdwerméwom nfecertaeérnbedimaeine! uﬂﬁédlately prlor to
t he detai| ed cross-section FI G

ow t 9,
expeglrgga{gtlg ﬁ’g ANARA(SUsh AaS hyPHE =Ry aggroatea, ggg@gntratlon of 40

/ L) mk§beoa
e d"‘?‘? ot o CLELSEEY PR Pt bp e o

stabilige\celiinatirix t4Qduring '&Rdvhl@ﬁtllbb@mgrmrgusm-hgto allow fluid
flownenber 230. Wil e peripheral sealing nenber 230
directly contacts plate well 10 in this enbodi nent,

ot Aepthenssabedimentfya calhpultwe systemi 20(ils shnmmnreﬁiGs 7-22. In

the %gﬁ&féad‘ bPF #héﬁféulﬂg'ﬁ%?eerh séﬁ? ggrgpgg? ?@8 wc?:yo in six

well plate rioé: elndhefembodlmnemtdtmwrﬁ insdrded intdtsate well 10 are a perlpheral

e A B B 0 B . ol o

memndder.254] dint insertlseail b8, &l laYeral sealit) neiiBtSoRdfipe 250, and an
seal i ng nenber 230 en

h |
'“Se'&éi‘?"'gql% %sfar&n&&%w the agsprahleggrogss egen%\wqf FIG. 8,
perlmidréus@m@lmhﬂ%r 240 ﬁﬁQ%@h&aHfbﬂ@rdne‘iﬁéﬁ EL") 3& uz)to plate

ion 233. |In the enbodi nent shown,

well %é ﬂadai'éhgwwfﬁr%wm?é@ hasbeen radially aricsted §n¢|paee@ed into
perlpmérbl' éééﬁf’% PEMBES30 fPMRid 8 @ﬁt Z%rmérhsteh'cﬁll marix 240 is

mbodi nent, insert seal ring one
P'aC%EPttQPéﬁ pEsmeakiR| Wtﬁfab@f@fs%? CQfeS@ana‘ﬂﬂ maydheo be placed on'top

o el 205 B8 Do 2548 PR B i

pressger mtomllfdumde contamecam m]the eh\ttdﬂlmspasbowhml drape 250 can

then BREARKES Bk rsert e ulEPb v hichycart Berid Piatas antp @ tp 253 of

inser eeahmg1 neinbpe2250 |agerit mﬁnufdl@ 260 swvbe thrieadeddntindert sealing
mem r5t4 seal ring 252 against lip 253.

Referrlng 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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As shown in FIGs. 8 and 9, a conduit 270 extends

t hrough peripheral sealing nenber 230, providing a

path for culture nmedia 271 to reach cell matrix 240

t hrough perneabl e nenbranei1®2 (simlar to the nmanner

described in the previous 20 enbodi ment). Al so shown

in this enbodi nent, insert manifold 260 conprises a

conduit 262 in fluid communication with apertures 255

of insert seal ring 252 and any apertures provided in
perigherpbseaing Mesnksn23). Whitaperiplsaral eealing reerhBecA3@ directly

O b | d d
cont@65 8t RUTROTR thik sinPoalieE ens, SPbBHTRS G Bk agprise
addlﬁmlt@mmmtmbsméefgqmﬂﬁh@al Qélaihrigaﬁblﬁmﬁr{ Zﬂtfgﬁétdlé’tﬁ well 10. In
in.a manner_simlar to the
this Sip6Rineft; LRl salS a6 SO B YIE miedRrepCe,teiin other
embﬂdﬁﬁﬁﬂbedumlahtlﬁw hiﬂt@ﬁ%&b%&’r@ge'f‘érrﬁ@ Wﬁrdd@oh’:%tﬁe mechamsms

Shown ext endi ng from pl ate wel is e

suchas pingsaigaskets, ﬁ@alﬂﬂ%ef?tcz Flditiapali %&@famiﬁlmetlghﬂseals are

fornéa e e 0% Pinr 220 D38l LR oBpiner 201

regiom232 andodhenecell culbyexgmtaines 203cbniadt825§en tsmatmg enember 254

ent

at regfsb‘?lil %3 I Cl aﬂﬁ% 'lé{g)%ot ebwﬂgﬁﬁép ére&l;ér ?gﬁé@e d(‘%ﬂ \éﬁ%‘%ﬁ' ring

252, iwhigh isplieedidn lip258)of insert sealed) enember 264, tiA tﬁlb@nbodlment

nsert1ePing358 AT GELODEY 1hSF, SR GBS A SR dh pan be

puncigsdi tngiraaTdoapedﬁl@sg(wm sheam) ménﬂ}grﬁﬁit? ‘di)@tnurr]és Zggéallowmg the

ia i ndr alr of notches

spac iR’ et 3 fn i in 95t mranicsian b e ispace

belo@'é’;hertmeg nes ARSeAMRasItSIHIZBY Ssh tﬁérﬁbéQﬁréadéa nhﬁ%s%ﬁ sealing
E %%g 99 éom cell culture container 20 (sh

MempPE2o2) etgly sgcubnadrare 250eginstisset sse@fbmmm and insert

seal tiRg2 eqﬁsmﬂlgggred if it is desired to open.seal.ed
conduit 273 so that it may be used for a secondary

pﬁ%ﬁﬁ?wﬂd'ﬁ FdGist Brandh8da £opdait 276 extepds dhiaug hgeeniptegal sealing
t hat . condui

st Do g 3B 1 21 A S rouor
permeﬂblq;mmgnpﬁb?/ (slmilgoital e mdromer aldsgribedtin @ive prévious

y 23 site, of tabs 232
emb e} Va6l stjolin FLiS srittistimnd, BREd hREcH 6D compases a
condai3 26 miﬂmﬂlgonehﬂrgléaﬂon Shg‘l Japértmésﬁi@w Bfirﬁszegt;séﬁl an@E‘ZSZ and any

revi ous esceri | channel s rovid
apeﬂgrﬁ%pb‘ﬁ’t“ﬁ%’% AP 250y Thereia e 3 210W PEEIIUTR Sausee (Such as vacuum
pummeﬁ(ihlIHlGZZPrﬁaS/ l@@bﬁﬁé@ﬁd’@dﬁﬂtﬂf‘?ﬁii%nﬂ?ﬂn@ﬂé lo%%f%ure or
i P etebéﬁgrtow di n%nnutrl ents for c

suctioR %PF‘%‘%?Q“% {18 cpuiag Microdeformatien andameshanetiansdgction of cell
matrlia1240ﬁﬁ€h" mapfelr 'sﬂﬁllé'iemﬂb p’f@(}lcfri‘r{?gy Mg%&%&j eHbc}cnln%nBo dy

Odl ment , insert seali nq rses a
2 %‘él?wgf%ﬁm@ﬁﬂmlllqutsyeusustemaooz;mmam BnFIG. 10 Shown

extendifg B phatd WehitfSth #7E Ehbdiment, 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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15 259. In this enbodi nent, tabs 256 extend outwardly
fromone end of body 251, while Iip 253 extends
inwardly fromthe opposing end of body 251. Tabs 256
al so conprise alignnment indicia 258 and a pair of
reliefs 257 to provide for clearance over sharp edge
300 (Fig 2) of cell culture container 20. Referring
now to FI Gs. 17-18, nore detailed features of insert
seal ring 252 20 are visible. In this enbodi nent,
232 and @34, seaduiti279 2R acwried eoRdait P73 dHOtcheef236_ are conﬁgured to

aiorCQFh WS Be5aend g oital e Sopbiiggs FR dingi M HIE 2). eatec
conduiozZE3 &eﬁ'tpris@slaSséﬂJtMﬂhQW thift can %lé%hncﬁﬁre‘if'l@ms 'd@:sﬁé@to open
ferring now to FI Gs , hore detail

Sea'?fi&f’uﬁeg 238 S Gttt Ma e iaed o7 %\rs@cvnéarm rRathwaytfar §ulture media
271 SPRAeS80G saMif o0l 0k 299 PN 2y ol naui 27
extepding; fipmaab. 23ﬂﬂs§m‘?ﬂ)tﬁthﬁéﬂtara$%aied indinia 229¢rovitie guidance
for aﬁ&l‘i‘ﬁiﬂé‘ni déﬁf‘i?teﬁ?‘:‘emgp Atsiﬁ% eAd S HY 3@? éBB&lt& ae {:51;%%32 and 234

puncture esired 10 open ’sea condu
is a taperpr portjon 839 extengingito aZMIaI@GJmthmdnhels 21317 Similar to

crarf S Sh LA BLERAL R b Sy, ARoBERS A g

pathwayfor saliure rlmedm 2563 to flaw fronh caridisit 27ato pentebble3fhembrane 22

o SR AP0, AE) SR T Gl 5.
comefmnngtnomtcwﬂcas cppde inctedataied RatarbL ONAdEH stifling
%%énedl‘% aﬁ}agedrounded edges 265 and 266. As shown in
this emodimentapsagsealing geembes 264 comprises

a onFQ|51fthaﬂ|32'§ﬂas$§ﬁt|'blw’®hn@m@§f‘§hd %‘é% ér?udtarr{dug'tﬁreraldﬁg portion

conmmuni cation with apert ur es I nsert s
259. Jlpthis @gmbodiment, fabsg Qﬁﬁr@dﬁﬂwatﬁwﬁrcﬂy fiom ongsend of body 251,

whild B9 258! &ktéfls lrﬂﬁ%ﬁ@gﬁé@gﬁiéﬁﬁﬁ&ﬂﬁgﬁno‘y 6%(5?3? p|%bs; 256 also

insert sealin are I'n an
compriss\alignmeet mﬁmaﬂﬁ&mn@a pair oﬁt&herﬁa257rteeprowdesfen’ole53rance over

sharg Eage! 304 f YA luhhB ohhigkhgy enbod! ments,

cer te conponent’s nal insert
asSefeting Zﬁﬁv tcalil(m THM8| mage detailed fedtordscof inBéfSeal rmg 252

252 be, i.nt egr al ert sealin
are vfte, i’ AREPRImER, i<t 580! i 2BR FaraS Tods B oA of
aperfuree %Saaa@ﬂdlwlilﬁls embodirh@nt ShinkerteY rifl§ 25 588Mmprises a ridge
i nner erlneter 9 of cell culture container

242 Sfiikin FiSes BECkath s Slightly iy Shanecamshamin IS H1&:
22Reﬁ*ﬁ|ﬁ7§ n@)ﬂptd BIoY. ardq Oﬁ'ﬁj’re 'dé?ﬁl‘iéd fealrdd mng%% rﬂéﬁ‘%ld 260

ess material is trimed fromdrape 250 aroun
are Vb%'?'?rréf’éh'so‘?mPgdlfﬂ@@fr insashmariiipdd 260 campriseshagenieally cylindrical
body%ﬁﬁlﬁﬁteﬁ&eidéllgrtﬁfé%d%@péﬁ f‘: il ?blfgé}%pom’ﬁgnt also comprises a

apertures, 255.0f .1 nsert .seal ri1ng
seal yibA64 shatvsomprisesta sepiuno 26816t nay behmmdiared if it is

o834 48 0L 52 BT Syt B8y b uso o

an adgitipnaldewi preagarmsdmdmt.er forseplessiung s2bgingpdrer M this

el o kBt B el SR tnat conci
262 iadgheni rtameltlhéyi stialedf VigiBRY ih FIG. |2maﬁ@m%fre%5énnel 267 (which is
es i.n imeter 29 of cell culture conta
in fuig oiinigalian Wihicapouitsiiz aas sealed canduit 26 araned) and
rouncﬂ?ﬁi eeges lzasrarnﬁzeaetﬁér sHSwn s F3Go9N rddh&ébeeéﬁ@ 266 may
i nternal insert asserrbl_é erefore

engaa% "&%‘?f% Fﬁ@blf iNg 282 ssichdhat gshagagl 2614 isnerfiuid cgswnuolqaiblpmwﬁh
apertaressLabh 1 irsoest ggé,t,li}gg oppovi des substantially air-tight
seals with inner perineter 29 and 20 exterior wall 19
of cell culture container 20. In the enbodi nent shown,
tapered portion 239 of peripheral sealing nenber 230
engages exterior wall 19 in an interference fit and
body 251 (near the interface with |lip 253) engages
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perimeter 29 of cell culture container 20. Cel

culture container 20 is therefore effectively seal ed
on both the exterior and interior, allow ng for
effective TNP to be 25applilzd to a cell matrix
contained wthin cell culture container 20. In
addition, cell culture system 200 nay be conbined with
additional cell culture systens in a manner simlar to
that of cell culture system 100 shown in FIG 6.

| nRefdreihgaitiv th FIGL 22, infserafbhif6ld 260 Qirﬁth%rEﬁ %séﬁiééeal ring 252,

table for culturing cel
and 5‘5@2%%%31\& 'ﬁ’gﬂ?@érafﬁ"agt%showmm meexmg@?@ VI%ﬁérqn%gmbodlment
of arF‘ %ﬁ%l ﬁr%e'ﬂ §8serhBIVAPTS 2fhis Qﬁ‘&%ﬁo@%@ﬂn@ﬂ%r %T’rrl.fbdlments

cul ture system400 I's shown conprisin
certajmsmaéaf@cﬁmapﬁ@enmqf igtemal issad aﬁ@snmmea’ may|be aarabined. For

exarfipfé, i<t s 4%91 ({%QSE%é S@tmf%qﬂiﬂ'q |{1§§H|se%'ﬂh{; ll’ﬁ%rm)er 254 or to

cont al ner npri St ure matr
inseenariteld 2665 r Dudbpaisey infernal 42erb adsemidlye 25 figycarfiguried to

e i t. sh . Ii40orsdr ssi ng, 448, . .
providita SERDALTRR inBRAHPimiLey £9 87 prl B ShBRMe 20! Buring -
assepnisly afithe Embodimerttshohovin) F G2 rdrapd5teiggilaged over insert seal

445 and..cel |, cul ture matr.i

ring BRE; AP B RTRRTIEr i BOTHSH 4R et SRARrEURghp eTimeter of

lnseﬂ@&ll ﬁdgtzszc eHbIesulHalyftﬁeﬁ(Uéi &leResd fhl@raped250 Wéﬂmé allgned with
whi ch can flow t hrough pernea

aperilBE A GBpSeY S NGAT B 1 FIRORMDENLEMWRGNgSE,manifold 260

maythés brippsh deN int8 ResEtt §§al|r'ib %%BE?QS@%%bHQhS@b[ﬁmgieﬂr@dges 275

revi ousl y-descri bed enbodinents, and suction co
and 266 eamagee%ran@g%ﬁ aedmogw@sé it against insertsieal sing 26R1to form a

subs(t§lli‘l% Q?fl vaﬂﬁggﬁl’é’éf iﬁgg %faﬂgglrhet%te? 64448 shown in

t|o ture con Fovl dés
FIG.&l inacditied; bodyawmfanm sadlisg rrﬂembeﬂ&%(&*igageshaner perimeter

29 of e cb AN et 2o, fherehl srPBly 5 dibtplaibLa fopy el across

mneapeuulnrgteng alAsysteown iimgtie emﬂommeét 4REIGhatinternal insert assembly

275 fiaybrerd Rt e fiinel bt rapd menberddodo form a

sealmgrsijytémlllﬁai prd\ﬂdéél sabaﬁnﬁduyrarﬁtugm %@bllspgnt? nEeY perirter 29 and
ext en en coupled to a

extefiSLeal1g HfrlEGyhurg FaRaGEA0: dndbhEUPOIImENt show. sapered
portib8 B9 &EpdHi [ §eélhfﬁ rﬂe‘?nl?&pi?,@ @nbﬁg@@ ettt WA 18 in an

matrix 15 440. Simlarly, culture fredia conduit

interfarencr §it apd hagly 221 (perrrthe ingriacenwitia fin 263) emamdnner
penrﬁg{é{fr : u?it &4 &Wﬁi@?c&ﬁi@@r bl Ok dlifud domamer s tRerefore

ture matri x
effectively sealed on both the exterior and interior; allowing for effective TNP to be

applied to a cell matrix contained within cell culture container 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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In the enbodi mrent shown, cell culture container 410

does not require a separate peripheral sealing nenber

between it and a | arger assenbly (such as a 20 wel |l

pl ate) because cell cultur@3nedia conduit 470 extends

t hrough peripheral wall 419 of cell culture container

410. Cell culture system 400 nay operate with a single
cell culture container 410 or nmultiple cell culture

contai ners 410. In the enbodi nent shown, perneable

pressupg sptiree? hotashowoymnays pravige negative @rélsmherto eressmg 445 and cell

culfe B R4S 8 SR elient 4 ohGET ik Pandug 470 is coupled to

cell penmmrmmdmleamoeand prom@@ taltdre medidl4?1 SWRARN & 'low through
id 450 ma raeS|mIartothose|n
pemﬂ?@?/'ﬁ(ﬁ%%’%?‘? e CH ¥ 4400r 1id 450 may be a
o Dairihigdisé, mﬁt@ﬁbbameﬁwﬁfed@ﬁ nrébﬁgﬁ i té@waﬁeﬁtl% l!h%

| 1'ng manner. The discl ose rovide

prewws?x;gpﬁgglgeqnen@%m@t%qu suetibmeenduit 460 @wllaa ahegatlve
pres¥aféd & é‘i"i‘é;t élfrfédé%‘gi g&&gﬁfﬁ] ?gggcgr{rﬁﬁ{)%féﬁrgg\ééc) 'Jn Iematrlx 440.

scope of the I nventi roughou
In aqditiap ,ewj@re dnediageniid uite4 7R provides culbm;mnmdiasdf'does angdcond

th each
St e s G TS 0 A
peripherabwale 44 9¢ ﬂnpoﬁ%ﬂ,t and lid t450ep@videsadu bshﬁtl&ﬁ? r.'}m‘tlbli\tflenclosure

421 ﬁ?ﬁt%f{%%\ﬁge% fN % égﬁ LPef,&gg%ﬁgo VYQ tgletregéjclzg%yon of suction

Conqw%%@laadlouﬁure hmdlatcmnslpitefm) i &1%i8 Wiboditdent, suctior onduit
seal i ng nenber 230,

h |
P T T R
usedotchesntrs) e Bend et df&)éd%ﬁw@%%&é&@lrh%@ DY bﬁ&c?f& b@f‘culture matrix

440. L din Oiher enhodi ment s onpri se cas
ng g/n& HHyre;madia condug 47&e>gend$ ﬁlamgimenpmal wal 419 and
can b€ lusat o @had) tRNAshoun? oF Ehltgr%b APl :i)dr ed]t8 %tll(cuﬁture

wel | as other conponents) e st anda
matriAd0.ar e readily avail abl e (or ‘of f -t he- shelf ) i temns.

T e S AP SoFROIETD 3 e o
sepap@tﬁmrm@ratmwmmm anﬂ&ylab@ert é%rﬁﬂlnguch asa

w0l RIS RRACRY il peripherl vl

419 oforeit alituze dootalaengw @@s@dtdr@@ysf@ﬂdiwha@y&dé‘rmé Wth a single
cell duﬂﬁpé Btgl[lt%i BE R ml}:slfqo Lﬁtw'g fggﬁi%mg%”% :E;@tr@gmbodlment

sensor

showey tpleemheabld emmdue 422IMag ohiriscLamp ghg‘%ﬂtasnurﬁ%é? %f dn‘ferent

Ied in parallel or in serie

°°“f%‘é%a“i°ﬁf"e¥:t9’ Sagblee Hﬁ@PSPbkeequrt 822 gaay @emmysetse mesh
mateeid %Cberférat"éﬂ bakiere 6P kMBS WMlscéWh@H ?@1 4#@1/ may be a

l b’.ﬁ qu 8%/ be added by i ncorporatin
exiblg drapa giRtilaste thosein Reevigusly dﬁsasbeé embdioenits, ar lid 450 may
b

o RIS ) Merh B0 RLES her B EFAWRPAE S tpoygamner. The
dlsclqs‘%bcprpbpdtmﬁ@t isprouideddiod pgmmseabbesampla)ﬁnl@r ad dné@nﬁcatlons

B e TR A u—

mTélr@lﬂghpLdlths dlaoldsui’ee r&fé?téﬁme & '@@g“ﬁ@ﬂvééﬁ” th‘)ecomponents
es, parasites, mcrobes, or snal
does gﬁgﬁ‘ gé/aetﬁnfe hat 0'components make contact with each other Additional

Ccts.
components may be chated 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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In certain enbodi nents, tissue sanples having
irregul ar shapes could be sealed to the insert by wax
casting or simlar nmeans. In certain enbodinments,
portions of nmenbrane 22 nmay4 be occl uded and the apica
surface of the culture may have a partially occl uded
cover in order to control the direction and velocity
of the 25 flow through the culture. For exanple,
occluding all but the outer margin of nmenbrane 22 and

oC ¢h editah ér'n'boBiH?leﬁtsC P@:hbﬁéraﬂ@e%hhﬁ rﬁ@m%@'r 93, R sealing

coul d i nduce radial f Ih certain

merab@hdddanddnsert Imanitald 26 01(amdnetiiet saprionentevinay be manufactured
by ifj éeﬁaﬁmamgp@'xhar emfada.m@ﬁt i y%%orﬁ*;%é‘@asfﬁ%ﬂg MBS tandard o-

ri'se vari ous ot 0CcO
ring sizesyor sltermhtermateriadseln qeaalnrmhbndlmemtponwsz& aal plate well 10

(as Y AR bfhehneRiSy S8 e, SBHER) BompRRefiifiat ape reacity
avaitablé Qo “othHe’st@Bemg itehis. OTheutitizhesh 6Esuch seldard®iokponents can

minigpize & ARt O ST ERtO RS LELSh PeLPATATERGL L cagsR such

con‘@b&f—:‘hﬁs ﬁfaytti’é ﬂeﬁféd?9§ dipddabidlBr SHRSUMAbRESSIN oﬁénts
resent invention been

l e the
shéﬂvﬁeaﬁw %@Q@fim@atsp they a%%d) iymfiyy gnay Pevathn@élcelheaentro"ed

usnnbch biﬂ)%eﬂﬂbéﬁ Weé&bé&l@gyétén'{ ﬂ'%tfﬁ'iéorbBﬁéteE PRESSFeOw, or other
nodi ficati ons %me made wit hout departing fromthe

ParapeieE Senseffe 4 mediumdloymay bey @ammdcrewegsg@tcycled or
recyERarcf i SedtdIR frﬁﬁggﬁc’{'l%ﬂs V\gl%?é Wéglb‘?'ﬁ?gﬁg HUPIE® ﬂpﬁéﬂﬂlel or in series,

ravvlnS|so fere stratron on
and ma%mjactionm MWatmleecmcalaievmmaydie addedmhe icertain

ey B 5ok 1o WL b8 AN g LD o

othewn?nrcnrtlachmmasd:o ¢ine isiystetn, as well ad opticdisensors ommajmg devices.
he a reciate

el ot e RS R85 hporaing

thesweaﬂelorgemsatbeé irt beardwnieomafbewéns beskrivfh @inibddinfedits may
e i ncl th|n the sco of the present inventiaon,

compise SRaHAHOa SHRiB Rdieing S isdte Sich ASHEBG! af microfilidics, and
the SRAEIGA 85&d 8t thetddy ofREnfo88Ss, 6&5@&8@ r}‘mcrbﬂes or small

ot her enbodi ments, peripheral sealing nenbers
inseolsy may be conprlsed of multiple conponents. In the

];EO IrPE8Ha": Qﬁb@ﬂ‘n"?@n’t@e%&f&&é 164 hQ{/ﬁ‘lgr ougg?r shagteﬁ could be

mbodi nent's, vari ous eat es are
sealpd tadhe ingerthy sebneasting or SltmkarpuemelmCeSamemnbodlrr@ts

porﬂbh@ HFriEmdE @22&\?2 HEO 83484 ?- f}tﬂeéﬁfpﬁ'{ﬂ aé[u?'{#%tofttﬂe Lulture may

nterpréted as’r cting an in
haveeamaitnahnoscloﬁed iwvenveotdemorommoﬂ therdirectiaratind e®locity of the

flow A PeltUyRET HonsS ettt ofeiifina ) Bl tessuet mardi.et
menibragei22 !aadsbcbhmﬁngllall biut &l ¢eretfal dlol@ irs AR Gipicalicovepeedld induce

di %%penbodl ment. Thus, the follow ng clains are hereby
radig (Wporated into the Det ai | ed Descri ption of

Di kréernaid drmbedini@its SceMhidriRaad mhdictnsdidbsGin@ ibrindgen and
own as a separ at e enbodi ment .
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 embodiments, 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 or bone.
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16 Cains 1. Acell culture systemconprising: a
substantially airtight enclosure configured to culture

cells; 5a first conduit in fluid comunication with

the substantially airtight 1&ncl osure, wherein the

first conduit is configured to provide a reduced

pressure to the substantially airtight encl osure; and

a second conduit in fluid conmunication with the
substantially airtight enC osure, wherein the second

C oWhile! thespregeht BiveAtloh k! sReEShéwh Hrid dEsdrib&Rlinaddtail above, it

wil B FiegF §5 452 perast Sl i the aRhe shatises and eodiieaians may be

madéﬁﬁnfhdht'diada?ﬁ %nﬂ"‘tﬁé‘h@oﬁé‘%f ﬁ#@ﬁ%ﬂhbﬁ' 'A)é ﬁuéﬂ itR5¢ which is set
it

enc osur e, wher ei n urlng use the reduced press
forthiig thg ﬁore@@lm@ dgserniptian and pecempfanying deawingats offerad by way of

lllustF{tﬁ)rFHHy nl'g% ﬁijéé‘? ﬁt}lh&ﬁ%gl Tl'ﬁg lﬁt %@ﬁ?@%{% %ﬁgflﬂ%ﬁloﬁ is intended

to bejdefimed byrthe fpliowingltiains,lang with thedall edngé ofiiequivatents to which
such%i??ﬁ@%é%lnb e&l rtirght enclosure. 20 4. The cell
u

re systemof claim1, wherein a dressing or other

ralimi édxllutiongomabébrcaharysskltbmthﬁiamwmIaibptréﬁa}el uporl'n reading and
cell culture

unacg @Rt s dsfodireffi fiier Soiafioes fer the ipeRuab peScribed herein

can Beﬁric&(lﬂe&i oditie thevstbpeé of bire Ft&éﬁrﬂrﬁ\iéﬂtio}ﬁ FF it bseiithple, in certain
cl osure; ell matrix ed within the

embadnents: par 'Pge%ﬁ sepling MAEPBE, 20 ang 2Bt mAycRe PRE Gamponent. In
otheﬂéhﬁfodﬁ%@hﬁ@'ﬁ@rlﬁﬂ\e@téﬂdhﬁb 8RS 30 it P3bhBay be comprised of

S bstantlally airtight enclosure, wherein the culture
multipie caMPORREts.r om t he second conduit, through the

W QG D1 DRSPS of BB o AR varicue
featurge are gg@up,@qh tegathegm several embodlments for the purpose of
streamlining the disclosure. This method of disclosure is not to be interpreted as
reflecting an intention that the embodiments of the invention require more features
than are expressly recited in each claim. Rather, as the following claims reflect,
inventive subject matter lies in less than all features of a single disclosed
embodiment. Thus, the following claims are hereby incorporated into the Detailed
Description of Disclosed Embodiments, with each claim standing on its own as a

separate embodiment.
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6. The cell culture systemof claim5, wherein the
per neabl e surface supports the cell matrix and the
cell matrix is |ocated between the perneabl e surface
and the dressing or other manifolding material. 17
7. A sealing systemfor a cell culture system
conprising: a peripheral sealing nmenber configured to
engage a plate well and configured to engage a cel
culture insert, such that a first seal is forned

bet ween the peripheral sealgpgngenber and the plate
wel | and a second seal is formed 5S5between the

peri pheral sealing nmenber and the cell culture insert;

anﬂ(,%'“(% ‘%g SR iIcBeh l'y configured to engage
[T cu tx

the ce re insert such that a third seal is
f o m;bstm*{ﬁaﬂy& raintigbt enslesures cahfigigyed o endituye aatls;t he

702 S e i R o Puicdlife R tethERy E?i‘r’tlgq?iﬁé%‘closwe

t owlae@g ehalﬁlrstrttcﬂfdumns\mhf gofed ftepipvidecawetilicéd préssure to the
exteérlor of the cell culture.insert. 9. The

$ign %'H'Qﬂt ClosHe; aQflerei n the insert sealing

ass egbbiid lc%n@ﬁﬂ@ﬁffmw&@%rﬁ&u@é‘&ﬁgﬁntﬁﬁhé'kUb"s'téthéW'étrt@;fht
t he Jnsert 10. The sealing systemof claim?7, further

c RRFIPSYIRG Wherpinsthessprand canduitisi eRtfighred ém predde a culture

pqrntea@f@ihé&%éfﬁﬁtn&%ﬁ‘ght%&s@e seal i ng system of
claim 10, further conprising a culture nmedia supply

system coupled to the first conduit. 12. The sealing

SYBhé Eeficuftlird E};ét@m Bf‘Efaﬂ'ﬁ hmwﬁﬂﬂn C:fegll matrix is located

condui t extendi through the peripheral sea

Vewdthin the substantlally airtight enclosure, and wherein durlng use the reduced
pressure is applied to a first surface of the cell matrix and the culture media is

applied to a second surface of the cell matrix.

The cell culture system of claim 1, wherein a permeable surface is located
within the substantially airtight enclosure.

The cell culture system of claim 1, wherein a dressing or other manifolding

material is located within the substantially airtight enclosure.

The cell culture system of claim 1, 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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10.

11.

12.

13.

14.

15.

25 13. The sealing systemof claim?7, further
conprising a third conduit extending through the

i nsert sealing assenbly. 14. The sealing system
of claim13, further conprilsing a | ow pressure source
30coupled to the third conduit. 15. The sealing system
of claim?7, further conprising a fourth conduit
extending through the insert sealing assembly. 18 16.
The sealing systemof claim?7, wherein the first sea

i sAcs@rhgdsylsyemrfor atcmfllfwlﬁmé%yétdm cbmpridigg:seal i ng
nd seal is created

syg %{ 3 lrﬁiae:g']j @ﬁcrgem reer Cr!fgl g4 gﬁngﬁ@e SRlatewell and configured
C| o ﬁmjagé\/éetfeﬂ dultdre nﬁé‘érl Guebathat & fréesdfds 'Pt?rrﬁ%ﬂ betvs}een the

interference fit. 10 19. The seal i ng system o

whBPEPheTEhseal 9 pHupRer §@fa|th<h§>lafﬁmﬁr and = sreandl $gal is formed
| Nb&fddeHEDp &Pk ra?@e?ﬂ_rﬁbenﬁa‘?ﬁll)éf‘?n&l’ﬁé Eg"?:& gﬁ*qiin@e?t‘ and

wherein the insert sea ssenb
i naemseﬂeﬁealrrg; aeseysbly emnf’gwedtto mglagel thg cell dudfuee ahsert such

ey, t foI

seaa:t%ghggst er|n1so H]e;d,s?n%&mﬁer'glgﬁh Pﬂ@?"@gﬁﬁnﬁgthe cell
meedjtiireiigsgnt.essed into the insert. 20 22.T_he seal i ng
system of claim20, wherein the insert manifold is

threaded into , .
The sealing system of claim 7, wherein the peripheral sealing member is

configured to engage an interior wall of the plate well and an exterior wall of
the cell culture insert.

The sealing system of claim 7, wherein the insert sealing assembly is
configured to engage an interior wall of the insert.

The sealing system of claim 7, further comprising a first conduit extending
through the peripheral sealing member.

The sealing system of claim 10, further comprising 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. "~ i

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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16.

17.

18. S

19.

20.

21.

22.

23.

24,

25.

26.

the insert sealing nenber. 23. The sealing system of
claim 20, wherein the insert seal ring is conpressed
bet ween the insert sealing nenber and the insert
mani fol d. 25 24. The seal i n§ system of cl ai m 20,
wherein the insert sealing nenber is forned by
injection nolding. 25. The sealing systemof claim7,
wherei n the peripheral sealing nmenber is 30pressed
into the plate well. 26. A nethod of culturing cells,
t h&hewtdatidg eysterh of RipinP¥ owhéidig the firdtSeilid 8ldated by an
aI%@ ght en osure; providing a cell matrix within the
¢ ﬁ??ﬁ?l airtight encl osure; 19 providing a

reduced pressure to the substantially airtight

%éosur and providing_a culture nedia to the

S5afing |Sysfa=1m of glaimeAcwbergie the secane sest isereated by an

C|ﬁhﬁﬁ%@nc@ﬁﬁreln the substantially airtight enclosure
5conprises a first surface and ai econd surface arid
Wherein the reduced pressure is applied to the first

Sl PEEBaRE sk Bt bilifh Zhan 13 Bt Sealla creaisd B an

r cioteréerepcediture is provided via a first

The sealing system of claim 7, wherein the peripheral sealing member is
formed by injection molding.

The sealing system of claim 7, wherein the insert sealing assembly comprises

an insert sealing member, an insert seal ring, a lateral sealing member, and
an insert manifold.

The sealing system of claim 20, wherein the insert sealing member is pressed

into the insert.

The sealing system of claim 20, wherein the insert 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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27.

28.

29.

30.

31.

32.

33.

10conduit coupled to a | ow pressure source and the
first conduit is in fluid conmunication with the
substantially airtight enclosure. 29. The nethod of
claim 28, wherein the | ow p?essure source is a vacuum
punp. 15 30. The nmethod of claim 26, wherein the
culture nedia is provided via a second conduit coupl ed
to a culture nedia supply system and the second
conduit is in fluid communication with the

supshddingaa rgduded prelsbufntd HUSEbstantially aivsditeriddsure; and
tem conpr i ...20a plate

culturing cells, the, sys sin
wePfavidin F”{t,'ﬂﬁet WPa'q %&%ﬁ %ubastﬁama'm%mhtmlq%e-
menber configured to engage a plate well and

cogLi ured to engaie the cell culture insert, such

th egeﬁhaﬁ'e?fﬁ'a% 6, wihereindbe substantiallyaigight eaclosiure
LLPoRlReSs ot 0skeits o sSEGRRSLTERS oM Uk iy Ot
cobfasgure is appliedytaythe first sutface andithe duilisiee mexliatis apatied to the

thg&;]ﬁa ling assenbly forns a third seal with
theece g%ﬁ??%'re insert. 32. The system of claim 31,

further conprising a first conduit extending through

3 [ . seal i ng nenper. ,33. , The system of. ._ )
ﬁﬁ%’@%{”ﬂﬁ i ?5%%?%% "eYFST PLRRRUIC 43 RFRWded via a first
Cf)cmxh(da.gtl to?plbtdhtbia“m prIxdiré sourde aﬁg-thér hgst%bﬁd%ﬁ_ t 0i€fin fluid
claim . furthe onpri sing a second condui
oxCLRTTCTHR N RS USRIy ROR cRloshEpy.

35. The systemof claim 34, further conprising a

culLture medi a supply system 5coupled to the second
Cgkla% ipethod of clai%lp2§, w¥1erein the lovl?/ pressure source is a vacuum pump.

The method of claim 26, wherein the culture media is provided via a second
conduit coupled to a culture media supply system and the second conduit is in
fluid communication 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 . S

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.



34.

35.

36.

36. The systemof claim31, further conprising a cell
matrix in the cell culture insert and a dressing
between the cell matrix and the insert sealing
assenbl y. 20

The system of claim 31, further comprising a second conduit extending
through the insert sealing assembly.

The system of claim 34, further comprising a culture media supply system
coupled to the second conduit.

The system of claim 31, further comprising a cell matrix in the cell culture
insert and a dressing between the cell matrix and the insert sealing assembly.



