A SINGLE O R MULTITI ER CELL CULTURE SYSTEM CROSS- REFERENCED TO RELATED
APPLI CATIONS [001 ] This application clains the benefit of U S. Provisional

Pat ent Apwbi2oavdossscNo. : 6 1/ 207,683, filed on February »é&r/ea9oands of U. S.
Provi sional Patent Application No.: 6 1/ 134,985, filed on July 16, 2008,
the entire contents of which are incorporated by reference herein. [002]
The present invention relates to a cell culture system having a device or
vessel with one or nore tiers of cell growh surfaces in fluid

conmuni cation with one anot . r [iJ gt el o a flask
system having nultiple traﬁgmcﬁfglc&mé\wﬁﬂ%gﬁi&ghﬂ@rﬂﬁi Il growth
media on each tray is directly accessible through the sane reseal able port.

Background of the Invention [003] Snall-scale cell culture devices have

exi sted i n IGROSSIREFERENICEDETOfRELAIEDaAPPLICAT®ONSot t | es for years. Mre
recently, single |layer and now nultilayered flask bottles have been
devel oped. The cuP@EntThisrempelicatipasdaiohthadanafirefddSnBrevidents to ful fill

A 11 anal 1POEAD Arsiidifdh K PALER ks Jidd ) FERI MY PAORRLFR Hocause
of the pushf¢ %@tslmw@rﬁp&ﬂégi?egw I\ﬁé‘.ﬁ‘%ﬁ?‘%&%ﬁﬁfgbk}%niﬂw hg,

devel opnent process. A typica ased assay or screening run can

requi re fro@08Bpthe £0%ir¢ ccatients dDMhick!dre.indogpamdeddogirafgrenicayer ed 1 ask
can deliver about 107 cells. The current cell need requires researchers to
mai ntai n an®ST8¥Y 10 to 100 standard flasks in order to reach a requisite

Ml t1 1 ayer odf or 0@ arbeHAaER! PO FEBEs B sElalbritee 8706 Maye s ool
having a device or vessel with one or more ftiers of cell growth
surfaces in fluid communication with one another. More particularly,
it relates to a flask system having multiple trays of cell growth
surfaces wherein cell growth media on each tray is directly

accessible through the same resealable port.

Background of the Invention _
[003] Small-scale cell culture devices have existed in the form
of shaker flasks and roller bottles for years. More recently, single layer
and now multilayered flask bottles have been developed. The
current tfrend in research has demanded more cells to fulfill the high
throughput screen campaigns in drug discovery companies.
Additionally, the use of cell-based assays are rapidly increasing
because of the push to challenge potential drug candidates earlier
in the development process. A typical cell based assay or HTS
'screening run can require from about 10? to about 1010 cells. A
standard single layered flask can deliver about 107 cells. The current
cell need requires researchers to maintain and feed 10 to 100
standard flasks in order to reach a requisite number of cells to run a

given cell based assay or HTS screening, so new multiiayered



culture systemthat provides a high nunber of cells wi thout a substanti al

I ncrease in the nunber of standard flasks to be naintained and fed. [004]
One such woadietsssas two trays attached to each ot her ardtiussemwbedisv thin a
flask to forma three culture |ayered flask. The flask is generally
rectangular with a typical threaded bottle opening at its forward nost
converging sidewall which is in the formof bottle neck (See U S. Patent

No. 5,31 0,676). Each tray has a sidewall around its entire periphery and

t he sidewal | aled to h her . rder Il and liquid
access to tltér SsdéF Q%&q%q\)eeﬁﬁ{ %N%ng Rge S"ﬁ)bl%ﬁoﬂ&g Sqejﬁ%g al ong the
end wal | of éd?i%rérs%ﬁ%rﬁﬁhf]lt%%vﬁé%to il ndinibEPbE CemsdtHog trays so that
liquid and cells can be flowed into and out of the trays. [005] Another
product usesubptdrdidiencteasesinhiing ngmezehoiugipedararfiaske todver ed by a gas
perneabl e fil m Each tray_has a sidewall extending upwardly fromthe
surface. Théngidged @r@l fRfed together and the sidewalls fused to forma n

bot  Le- open ng 1 SO0REOREREY BRE! PRSI SP MR B0 Compl ete the
(Task.  (See hL2BH PEBRBE Wi BT (TNt das Aetegerda e, opend

end of the trays. [006] The systens taught in U S. Patent . 676
and WO 2008Tbhedifk ingenedcly havryaabadksa tipicdidhrésdeasbbitlaccessi bl e

with a pipette orsrln e for, the addition of fl ui rr cells ling or
renoval of RSB (BRI BRNYETERG ﬂ@@%ﬁ‘?\'fi\é\%@é's 'F‘Hhﬁfgmthe use

oo B e S A TS PR 6, S
sidewall around its entire periphery and the sidewalls are sealed to
each other. In order to provide cell and liquid access to the middle
and lower fray one needs to build a tunnel along the end wall of
the trays or flask that liquidly interconnect the trays so that liquid
and cells can be flowed into and out of the trays.

[005] Another product uses up to ten trays having each
upper surface covered by a gas permeabile film. Each tray has a
sidewall extending upwardly from the surface. The trays are stacked
together and the sidewalls fused to form an integral mass. A
manifold and bottle neck sidewall with a typical threaded bottle
opening is then bonded to the front end of the trays to complete
the flask. (See WO 2008/069902 A3). The manifold provides access
to the opened end of the trays.

[006] The systems taught in U.S. Patent No. 5,310,676 and WO
2008/069902 A3) each have drawbacks. Neither is easily accessible
with a pipette or syringe for the addition of fluid or cells, sampling or
removal of the cells upon completion of the growth cycle. In fact,
the use of a pipette or syringe is restricted because the bottle
opening is positioned on the sidewall and the trays are blocking

pipette access to the media and the cells. It would be desirable to



pi pette access to the nmedia and the cells. It would be desirable tobe able
to pipette the nedia and cells directly froma culture device, using

st andar d wopetwdogwet ool s and standard cell cul ture techricgus009/0007§
Application of cells and liquid is difficult and often inconplete. U S
Patent No. 5,31 0,676 relies upon the nolded in tunnel to aid inits

di stribution which can be difficult and tinme consum ng. Liquid nust be
added to the flask in a n upright position which can | ead to foam ng and

damage to criti roteins.i . i JThen flask | otated in
various dir é:‘% Pﬁé f&@'é%@%’r g{%]ﬁ@%g'é:]ngﬂp?%?g &'&%é{l]’ggoﬁr? ﬁhga te anount of
fluid. Li kemesgce! 85RYAaRbdrAGibedting t8BH ARE skehbard BN EGltprassage .
through the tunnel in-order to be recovered. Lastly, the nunber of trays is
i nsuf fici enttecbnefjdexti vely increase the high yields needed by today's

scientists. [008] WD 2008/ 069902 uses a nmani tgl_d to distrjbute liquid and
cells into a fladROBl AlelliaglieRol ¢t and demidisdificlernd aH8Nor growt h

s shaken t ApaRTISRE RePafeal By afthe s LRIEshyrE PRFdeB ous becone
rapped wi t i, Ankhes LRYAT s efs1AIBGION WIFEh EaRY difficLiitrs@apgebet ween the

trays is very small an pernmeable filmforns the upper limt of

medi a on anyc@iswening. diguidimaushbeknadedofo thee flagdiraansuprigheidoasitiabout 0. 32

ms per cn2. Depending on the cell types being cultured the nmedjia needs are
di ff gr ent . P}S'P'Cgk%ﬁﬁl' gdafonﬁ}%m"w 9@"@@'@%916%@[”'%' ey '9%3

met abol i cal | ct i C . : b I : sedl tayny ly in
t he range oerSa%'n];ﬁ;%npg*ré g%glsﬁﬁg@g@wgvgr%&s ﬁcir}[é?gaﬁsz.ﬁ%h%erfelmﬁf(@f such a
s CHO, MDCK tiysfrelicphd agt aaeyguiteyafesiui ¢f Quid. Dikewlss, reffovsi OEthe\O

2008/ 069902 has a fixed nedia volune to fill the system the researcher

needs to liquid and /or cells require passage through the tunnel in order to be
recovered. Lastly, the number of frays is insufficient to effectively
increase the high yields needed by today's scientists.

[008] WO 2008/069902 uses a manifold to distribute liquid and
cells into a flask by adding the liquid (containing cells and/or growth
media) to the neck portion of the flask. The neck is closed and the
flask is shaken tapped, or otherwise moved to dislodge any air that
would become frapped within the layers of the system. Lastly as the
space between the trays is very small and the gas permeable fiim
forms the upper limit of media on any given tray, the thickness of
the media is fixed at about 0.32 mls per cm2. Depending on the cell
types being cultured the media needs are different. For example, a
human or mouse stem cell is a highly metabolically active cell and
demands a high level of mediaq, typically in the range of 0.4 mls per
cm?, whereas a slow metabolizing cell line such as CHO, MDCK or
fioroblast may only require 0.2 mls per cm?2. Since WO 2008/069902
has a fixed media volume to fill the system, the researcher needs to
adjust the cell feeding, and maintain a schedule for each cell type

being cultured, or else waste expensive media and additives.



adjust the cell feeding, and maintain a schedule for each cell type being
cultured, or else waste expensive nedia and additives. Additionally,

sci enti stwopoai®sssso be able to vary the amount of nedi actrhmsyooamiuse in
order to optim ze the growing conditions, a paraneter that W 2008/ 069902
does not enable a scientist to optimze. It would be desirable to provide a
culture device having layers that easily fill wth nmedia wthout the
restriction of tunnels, or the need to dislodge air entrapped within the

I . [ 009 . th s, t] t
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such a s whefiebie 1) kRS IFFaEPTY bifithizé IRelgrRaheleontiidnsdet ach them
fromthe culture tray for use in assays, screens or the like, or to reseed

new cul t ur e ysineetertthat WO B0E8 10 80Ranholes het esldbléianscidrtist 8o i nportant to
recover the cells prior to 100% confl uency. These systens typically require

the resear clRRIiMBeRBWOPIE e ESIF@PIS) ISt BIR Yide0 ¢UbihR g YEeER@YIBScope t hat

may or may hot ih t . i i I e t wt h
Y O ™Y RSteRbl el SV B AgRiv bR BT ERRIBA BEr g B
desired anoyRé rdedvdidisiangafidniespee wihirsfhe Idygerseeds of the cell
type, a s well a s the researcher's work schedule. Additionally, it would
be desirable to go0o%] d&s theceklls gudwuiiee sganaheraovinely eeedisdaal i zati on of

the cells w thout having to_ transport the flask or .the |ike hoysing the
cells to a RE@EspMEA -sc%gecbvdiﬁof&eoaul*ww@afﬁ)’nqtomem%@f@rH@QSt hat are

wor ki ng v LIl B ARIRELECA LB iy SRSREL bRty Ao GNPty Of

aut omat ed equi pient” such™a s nul tiwe e handl ers an Iqui d di spensi ng
systems to r@¢s@RIRriVON QUSHIRIH (136 fiefitRe daliary idyafdirluskyindisatys, t he

operator error. These culture systens can be autonated, but
screens or the like, or to reseed new culture systems to continue to
expand the cellline. It is important to recover the cells prior to 100%
confluency. These systems typically require the researcher to move
the culture system to an expensive microscope that may or may not
be in the culture areaq, to investigate the cell growth status. It would
desirable to be able to fill the culture device with the desired
amount of media and additives to satisfy the needs of the cell type,
as well as the researcher’'s work schedule. Additionally, it wbuld be
desirable to provide a cell culture system that enables visualization
of the cells without having to transport the flask or the like housing
the cells to an expensive microscope.

[010] Typically, laboratories that are working with high
numbers of cells as described, use a variety of automated
equipment such as multiwell plate handlers and liquid dispensing
systems to increase throughput and reduce data variability due to
the operator error. These culture systems can be automated, but
are limited to systems equipped with articulating arms that can

grasp the system and pour the liquid out into a receiver vessel.

Systems with these complex articulating arms are expensive and not



are limted to systens equipped with articulating arns that can grasp the
system and pour the liquid out into a receiver vessel. Systens wth these
conpl ex awbi2ewlm@83cRg arns are expensi ve and not avai |l abl ecrasowdo4118

| aboratories. Theretore, nost uses for the above culture systens are

limted to a manual operator mani pul ating the systens, which runs counter
to the work practices of high throughput |aboratories. Thus, it would be
desirable to provide a cell culture systemconpatible with the autonmated
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i nvention preyheless\ateiHre mﬁné@llfbléln%ngah bperbiararessRIting it | s easy
to fill, easy to enpty, easily accessible by pipette or syringe, and

provi des hi glystemeughmit ruspabuhier testraesiarkprogtices afiigbtry. [01 2] The
present invention is based, at |east n.a multitier cell qciul ture

system i ncl JH‘M@QBD&’@WQ@Q}P”@%E@PS é’fu\ﬁ‘ﬁlaij %)eddfaplgtpleoto PrRvideia c8linci udi ng
a_cover havigig it o b al i bS8l the SYRLERILY §bfess 06 BfE ipand a

reseal abl e por I hierne ate tray recerving’a ce r'e medi a,

wherein the m@tsﬁrd”@&'oabﬁef, r@rYd'dtQ'ré@ﬁﬁreas&@éW@iﬂﬁ&@bﬁngaoﬁhﬁ%M| I,
typically three or nore, and a gap region forned between a n |nter|or

upwar dl y angheidmiopel ocat ed on an interior portion of the internediate tray
bottom plate, and a n ac?ﬁré outwardly angled side wall portion of the
i nt er nedi at é*{mawo? OMrherein the lip has a outwardly swooping

e ) i o e i PO o

nmore. The i rt'é@lfurf%dW@sis@I WHdh isSe 898 té filnedsPrs weepty, easily accessible by
pipette or syringe, and provides high 1hroughpuf capabilities desired
by the industry.

[012] The present invention is based, at least in part, on a

multitier cell culture system including a device or vessel such as a
flask or the like, including a cover having a top plate, a side wall,
typically three or more, and a resealable port; an intermediate tray
for receiving a cell culture media, wherein the intermediate tray |
includes a bottom plate, a side wall, typically three or more, and a
gap region formed between an interior upwardly angled lip located
on an interior portion of the intermediate tray bottom plate, and an
adjacent outwardly angled side wall portion of the intermediate
tray bottom plate, wherein the lip has a outwardly swooping
curvilinear interior edge feature; and a base fray for receiving the
cell culture media, including a bottom plate and a side wall,
typically three or more. The intermediate tray is positioned between
the cover and the base tray, such that the gap region of the
intermediate fray bottom plate is in alignment with the port located
on the cover, resulting in the port, the intermediate tray and the

base tray in fluid communication with one another, which provides



the cover and the base tray, such that the gap region of the internediate
tray bottomplate is in alignnent wwth the port |ocated on the cover,
resul ti ngwonotomesgwert, the internediate tray and the bagettusayovionsifis ui d
comuni cation with one another, which provi desaccess, such a s by a user,
directly to the cell nmedia and cells | ocated on each of the internedi ate
tray and the base trays. [01 3] According to another enbodi nent, the
present invention is based, at least in part, on a nultitier cell

cul tivating ve_(gsgll &}Z‘]EP%ESV%,%?"C %Lf,sc/g{r%@gqg:fln%z&%" p@%@% BB PERVET havi ng a

top pl ate, £ t a resealable port; a

plurality ofiokatedMibalcd bf BYSirtbAPkRiaRN Al thecoasdtiiesss, f or receiving
a cell culture nedia, each tray having a bottom plate havi ng an undersi de,

an upperside, a 03] wattordipgi tcatihpthér eentwodimenst, thedoresgap regi on for med

between a n interior upwardly angled |ip having.a swoopi urvilinear edge
| ocat ed on #NYENHRR/S BESSEr Phﬁpgﬂn tprﬂi%tﬁﬁ‘ pdmtgh'féﬁfé%'ﬁguﬁﬁfﬁﬁm acent

outwardly angl j l..parti . t i ase tray for
receiving a\%é?% @Hu(sgﬁ?rggé'%g?‘aé$§3ﬁ% 'égg(gfﬁérﬁgpg)_tezthglﬁlﬁq}sfoﬁ wal |,
typically thHaee o s &alllhgoirldiy ahidey oo, eim@ & Risediabls pakie cposi ti oned
bet ween the cover and the base tray, and the gap regions of each

i nt er nedi at @lurclyy af éfiena digherdiay st @akedadn dopeaf crg@inethierfae port on

the cover, resulting in th ort, the stacked plurality,of internediate
Lrays and t HecEROD s9iGhIfTe estamanrEa s bHAMTE bREMEBIIEH pr ovi di ng

di rect acceshso\;iﬁgt&?gﬁsréééggﬁﬁgiﬁéé)e@gégg!S%@ngl,qg;g)ﬁgﬁ@e@%%?%em t he

i nt er nedi at e and~bas According to dn
present inveAbi®nahd dgsksredibnl lBasted bedidan an iateredd upwidrdwat i ng vessel

o angled lip having a swooping curvilinear edge located on an
interior portion of the bottom plate and an adjacent outwardly
angled side wall portion of the bottom plate; and a base tray for
receiving a cell culture media having a bottom plate and a side
wall, typically three or more. The plurality of intermediate trays are
positioned between the cover and the base tray, and the gap
regions of each’intermediate tray are in alignment with each other,
and with the port on the cover, resulting in the port, the stacked
plurality of intermediate trays and the base fray in fluid
communication with one another providing direct access to the
cells and cell media located on each of the intermediate and base
trays.

[014] According to another embodiment, the present
invention is based, at least in part, on a cell cultivating vessel or
device, such as a flask having a bottom and a top wall joined
together by one or more sidewalls, typically three or more, which
are substantially perpendicular to the top and bottom walls. The top
has a threaded opening on to which a vented cap is threadably

mated, wherein the top wall is preferably substantially planar. An



device, such a s a flask having a bottomand a top wall joined together by
one or nore sidewalls, typically three or nore, which are substantially
per pendi cwbaniwoosishe t op and bottomwalls. The top has actrhrseadedsiapeni ng
on to which a vented cap is threadably mated, wherein the top wall is
preferably substantially planar. Aninterior space is defined by the walls.
The bottomwall has at |least two portions, preferably three; a first
portion in one plane, a second portion in a second plane above, and

pref er abl y We?ilolrgbpicteois%érﬂéﬁs%%/a e w&eflsfﬁgqséo@%ﬁﬁi WRIHYE Gt 18

i nterconnecting p on a n-an t o I nt érconnect C{SFle first

portion to W petik, @Qéfér@blhﬁﬁre@@ﬁ@ﬂb@ﬁﬁ@ﬁﬁﬁ ond pRindtekeedrert i ng
portion is incorporated into the second portion such that the area of the

second port ipmrtiadjiacesecond plarst apavis, emd préferabdy pioaakelofo the fir st

portion and the area of the second portion beyond that, is t.a n,upward
angl e away ﬂ%ﬁ?t@f(ﬁ‘ﬁ {‘ré{ PR s §nd8 rﬁé’(ﬂ‘r}ﬁﬁqfﬂg portigpyvbich a8, The
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perimeter skir rrskirt ransition to the end

wal |. The | isaads epkbbditesithiednt&icRAirRscithd pItBbA iSimdbrporbitedien the cel |
culture systemis in position, the linear transitional skirt lies flat onto

a work surf itle hesechad roltiarhguchtleehtic preaofgbet iegend @wrtioomo, three
and four) are, positioned at a positive angle such.that liquid n those
sur faces wi P&, 108vAs d2oRID Sdedis RISRE Anbeoirst Rerien CRE Mg st em Thi s

f eat f I8 [ ' d
coml ote rectogry! b tReoRaraorEpeTbrETich Gl CRPBRAR GadRITS, Ne

rays are pr?jaée in the

interior spasgayicrhanhabfiryt prine o o desies@paief bnsslcbydthlenis. mae portion of
the bottomwall and a portion of the interconnecting portion if used. [0l
5] One obj e&ottpm wellpexsend auviepn te petside fradteaeptonar surface to

form a perimeter skirt. The perimeter skirt forms a linear transition to
the end wall. The linear skirt transition creates an angle such that
when the cell culture system is in position, the linear transitional skirt
lies flat onto a work surface such that all the internal plane portions
(one, two, three and four) are positioned at a positive angle such
that liquid on those surfaces will drain towards the access port end
of the culture system. This feature enables full recovery of spent
media during media changes and complete recovery of the cells
post culture. Trays are placed in the interior space, preferably only in
the area defined by the first portion of the bottom wall and a
portion of the interconnecting portion if used.

[015] One object of the present invention is to provide a
multitier cell culture device that permits a user to pipette the cell
media and cells directly from the device, using standard pipette
tools and standard cell culture techniques.

[016] Itis another object of the present invention to provide a
cell culture system that provides a high number of cells without an

increase in the number of standard flasks to be maintained and fed.



multitier cell culture device that permts a user to pipette the cell nedia
and cells directly fromthe device, using standard pipette tools and

st andar d wel2b10cebiser e t echniques. [01 6] It is another ebjrastooofodine
present invention to provide a cell culture systemthat provides a high
nunber of cells without a n increase in the nunber of standard flasks to be
mai ntai ned and fed.[01 7] Another object of the present invention to
provide a cell culture systemconpatible with the automated systens

currently used i st r.at,ori ' i 2l i culating
s To automat e 07 b1 1R SraRer hiEcyeshn] RVAHRIRTRrAYSR bon 6

provi de a celd| suhirer st eahid@iblRM Wthdee Guidbitédalysteght cul ture device
wherein each tier or tray easily fills with nedia without the restriction
of tunnel s, currdritty vsssdlin onakitdbbdgetaias, enct appreuire Bpacidie separ at e

| evel s. [01 9] Anot her object of the present invention to provide a
multitier c@rlice@ting emiyde&ionae!$rovi des a cell culture device that can

el 15 o st sty DI REiheibblbc i e pEeATRYRhBh oHadet fer s ™

wor k schedulee|| $QRGE dyktdrp RRAIAIENIRN 8Ghubftich ReIREGisEet demernt i on to
provide a cell culture systemthat provides visualization of the cells

within the svhengie edeh ter of triayueasinfliagvitto medicspaihout ibefreskiction devi ce
0 a,n expen or ot her of optical

Cioga/: 28 |t 259&3%%?}5 pHine f‘eﬁﬁl?(lt) ;é&ﬁgﬂg%géf%?g@%ﬁda‘ﬁ\;@iﬁﬁées of the
nuentLon Vbbb oRhder (011 (e detalled descr ot on wiTch [0 o, teny

[019] Another object of the present invention to provide a
multitier cell culture system that provides a cell culture device that
can be eaisily filled or emptied with the desired amount of mediaq,
additives and cells to satisfy the needs of the cell type, as well as a
researcher’s work schedule.

[020] Itis another object of the present invention to provide a
cell culture system that provides visualization of the cells within the
culture device without having to transport the flask or device
housing the cells to an expensive microscope or other type of
optical viewing instrument.

[021] Additional features and advantages of the invention
will be set forth in the detailed description which follows. Many
modifications and variations of this invention can be made without
departing from its spirit and scope, as will be apparent to those
skiled in the art. It is fo be understood that both the foregoing
general description and the following detailed déscription, the
claims, as well as the appended drawings are ekémplory and
explanatory only, and are intended to provide an explanation of

various embodiments of the present teachings. The specific



departing fromits spirit and scope, a s will be apparent to those skilled
inthe art. It is to be understood that both the foregoi ng general

descri pt iwo 2archossse f ol | ow ng detail ed description, thepclraisomo/oed1sswel | a
s the appended draw ngs are exenplary and explanatory only, and are
intended to provide a n explanation of various enbodi nents of the present
teachi ngs. The specificenbodi nents descri bed herein are offered by way of
exanple only and are not neant to be limting in any way. In the Draw ngs

022] Fi T Secti | vi [ ' f th
bresent | nvaitPgR RyBs PR EREEhEROR et By wol, oEERAIE s of a
n addi ti onalgreirepdinmiheefnttiBep@nigseny ih HgMNvcn. [024] Figure 3 shows a
cross-sectional view of first enmbodi nent of Figure 1 in the unloading

position of the present invention. [025] Figure 4 shows a cross-sectional
view of a series of first enbodi nents of the present invention in stacked
f or mati on. ﬁ@i‘@? DroyiPg8 5A-E shows a top down cross-sectional view of

vari ous si dewal | J@vgg(e)?'s%&@ $ Sﬁgg\grcgicr;lg?st_%&% rﬁé@ﬁ&f hgﬁégrgti on. [027]

Fi gures 6A-6B sh ective virews Of" a n additiona di ment of the

present i nveithberiinledAa&f thicgpfeseht sie¥stianper spective view of a n
addi ti onal enbodi nent of the present invention. [029] Figure 8 shows

anot her per spect i[023ViRgures 20 anabidibtshomaCresstseitranl \iewstef qun esent
enbodi meni SIOAHENSY EERRPHAGENGIGRE Dresent Invenifon 7 @ 1 addittena

[024] Figure 3 shows a cross-sectional view of first
embodiment of Figure 1 in the unloading position of the present
invention.

[025] Figure 4 shows a cross-sectional view of a series of first
embodiments of the present invention in stacked formation.

[026] Figures 5A-E shows a top down cross-sectional view of
various sidewall embodiments according to the present invention.

[027] Figures 6A-6B show perspective views of an additional
embodiment of the present invention.

[028] Figure 7 shows a perspective view of an additional
embodiment of the present invention.

[029] Figure 8 shows another perspective view of an
additional embodiment of the present invention.

[030] Figure 9 shows a perspective view of an additional
embodiment of the present invention.

[031] Figure 10 shows a perspective view of the individual
components of the embodiment in Figure 10.

[032] Figure 11 shows an exploded view of an additional
embodiment of the present invention depicted in Figure 10.

[033] Figure 12a shows a side view of the embodiment of the

present invention depicted in Figure 11.



[031 ] Figure 10 shows a perspective view of the individual conponents of
the enbodinent in Figure 10. [032] Figure 11 shows a n exploded view of a n
addi t i onavoertsssent of the present invention depictedpcm/uscepanes11®. [ 033]
Figure 12a shows a side view of the enbodi nent of the present invention
depicted in Figure 11.[034] Figure 12b shows a cross-section al view of the
enbodi nent of fhe present invention depicted in Figure 11. [035] Figure 13
shows a perspective view of a n additional enbodi nent of the present

i nvention. [036] [RFhqurs r CiiVE VI f addi ti onal

enbodi nent of theﬁgggs@%&]ﬁ% igggﬁpg\ﬁfg[%ggﬁ'g%%ﬁ{éwﬂg%ﬁg\;\gea per spective
view of a n GadiddignEtt smpRIbrERnthvERRORERSSIEeHNMEGUM filled with cell
culture nedia. [038] Figure 16a shows a perspective view of a n additional
enbodi nent of t hgOpbpsepura hdshomen perspéeating view ofcahtadditivedila equal |y
filling the trays. [039] Figure 16b shows a perspective view of the present
i nvention d&iﬁg%m@f”ﬁ?fgﬂmeepi@ﬁqm'%\V‘?PB‘B@d position in order to spread the

| | t di t ail i Db 40] For th
ur poses. of thi s RELI Foeat T and Spiaireaer aee SCAD R BRRd i te o 1
i ndi cat ed, HhpHHRRSS SXPIESR RGiGHahiibhes of ingredients, percentages or

proportions of materials, reaction conditions, and other nunerical values
used in the speci[PBéhthigureahdl sbbaisns pedseec tveoienvdel ancuddiliondbei ng

e T sthe RSy pie e fR hea M edn SRS gkaG, o e
[038] Figure 16a shows a perspective view of an additional
embodiment of the present invention containing cell culture media
equally filling the trays.
[039] Figure 16b shows a perspective view of the present
invention depicted in Figure 15 in a tipped position in order to

spread the cell culture media throughout the frays.

Detailed Description

[040] For the purposes of this specification and appended
claims, unless otherwise indicated, all numbers expressing quantities
of ingredients, percentages or proportions of materials, reaction
conditions, and other numerical values used in the specification
and claims, are to be understood as being modified in all instances
by the term "about".

[041] Accordingly, unless indicated to the contrary, the
numerical parameters set forth in the following specification and
attached claims are approximations that may vary depending
upon the desired properties sought to be obtained by the present
invention. At the very least, and not as an attempt to limit the
application of the doctrine of equivalents to the scope of the claims,

each numerical parameter should at least be construed in light of
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nunerical paraneters set forth in the follow ng specification and attached
clains are approxi mati ons that may vary dependi ng upon the desired

properti eso0ugissesso be obt ai ned by the present inventi eqr/tAtomhesvery

| east, and not a s a n attenpt to limt the application of the doctrine of
equi valents to the scope of the clains, each nunerical paraneter should at

| east be construed in light ofthe nunber of reported significant digits and
by appl yi ng ordinary roundi ng techniques [ 042] Notwi t hstandi ng that t he

nuner i cal r t o)

Mhvent i on atBeau B REBRT AT s caR SRk Ry aBRYRE AR .

specific exagphe@techarRided a s preC| sely a s possible. Any nurrerl cal

val ue, however, inherently contains certain errors necessarily resulting
from the standar dOd2)iNe iveith §tamating ihohéhe nuespacal Kangesongy nmeasur enent s.
Mor eover, all ranges discl o?ed here| n are to be understqod to enconpass any

and al | sublRHGERCIGIpSE pb dhg.bregid ecars @ the inyggdisrare 1 1o 10"
i ncl udes a% &l HBRY g%rR%FlegEFvolb%g%eW UHE, B sﬁé@clf‘&“' mum val ue of

1 and the maXi'mum val ue o , al'l "'subfranges having a
m ni num val leS(cﬁﬁp%kL@r'ei @Kfe@réﬁFﬁéc%@ ﬂp@@ﬂbﬁa ey Auphestdev@besqual to
or Iess than 0, e.g to 10 043 used herein, the singular forns

"a," "an," emwevee mlharﬂrnjdeCphLmlaJls q&;ff@n@ffcsrsmﬂmonherasuﬁmfrom early
v one TS A B S SRR, L PP o
o o pREEE b7, Shant, AT e agl g o e | -
per pendi cul yndersisst helamesnidisstay vad aitsadirides subsumed therein.

For example, a range of "1 to 10" includes any and all subranges

between (and including) the minimum value of 1 and the maximum

value of 10, that is, any and ali subranges having a minimum value

of equal to or greater than 1 and a maximum value of equal to or

less than 10, e.g., 5.51t0 10.

[043] As used herein, the singular forms "a," "an,” and "the"
include plural referents unless the context clearly dictates otherwise.

[044] Figure 1 shows an embodiment of the present invention,
wherein flask 2 preferably comprises a transparent, translucent or
nontransparent glass or plastic material. The flask 2 has a top wall 4,

a bottom wall 6 and three or more sidewalls 8 which extend
substantially perpendicular to and between the top wall 4 and the
bottom wall 6 to define an interior space 10. As shown the bottom
wall 6 and sidewalls 8 are formed as one piece. They may if desired
be formed of individual pieces if desired. Top wall 4 is liquid tightly
sealed to the upper edge 12 of the sidewalls 8 such as by heat
bonding, melt bonding, sonic vibration welding or adhesives.
Optionally as in this embodiment, the upper edge 12 of the

sidewalls has a feature, in this case aridge 14 that mates with a

11



bottomwall 6 to define an interior space 10. As shown the bottomwall 6
and sidewalls 8 are forned a s one piece. They may if desired be forned of
i ndi vi duavopoeessesf desired. Top wall 4 is liquid tightcyseavediit® the
upper edge 12 of the sidewalls 8 such a s by heat bonding, nelt bonding,
sonic vibration welding or adhesives. Optionally a s in this enbodi nent,

t he upper edge 12 of the sidewalls has a feature, in this case a ridge 14
that mates with acorresponding feature in this case a trough 16 in the

bott om or ”HB?F r(&ﬁ %18 H? e U R N‘&Har prOPe”y
ﬁl 8 vvaquw

al i gned and Seal tog esired to be r t he

top wall 4 %@ﬁo’&‘é sgened ’rb%\f«/'&ﬁ# zﬁté“ﬂ*{@f irfe G/dag crehsropdry aligeea rreans such
a s screws, clanps, sliding dovetails and the |ike (not shovvn) [ 045] The

top wall 4 kasdseplad TQ@etht Ifdae top selles teseed topeasdmmdaldhestap One
such neans for selec v openi ng an por 20 is a cap 22
whi ch can afiObA&En CgPQ/é*%P @dﬁ‘tfﬁ %55& %{b@rfwe HkROWR BHePBF of
gases into 0 h r 0 t s can be
acconplishegugg(%£¥%%v§ R&Q&% Hf é<j8%énﬂﬂ 'falﬁggkéqh?QShoor pl astic

such a s a POREX(05]f mhe @&p a/dvarerhe ioft DB RGRBENHelselddfivell | of which
have a pore size designed to keep out bacteria, dust and other such

cont am nant @paneglmrmclcp@cé Gresudeheansioseletively@peningsandr menbr ane

I t han  about cron, r erab | ess t han, ab 0.4 mcron and
ror e e o SIRBROe D5 e oR 24 BARTR RS O PLHS B BES Y TE -t hi s

enbodi ment hasafdirsts @fﬁﬁeaf%hefgnsffd&tesm@bﬂa 341 BPth|fEs

substantial I'y portion 26 connecte ubs |gﬁpy pl anar
inter connecwngo@iotbhm%ﬁdanatm@c@m @e@@@@hﬁ)lﬁhe@i By WeingparfgLt the two

portions 24 and 26 together. The first portion 24 is at one desired
hori zont al metal such as stainless sieel or plastic such as a POREX® frit or a
hydrophobic membrane or filter, all of which have a pore size
designed to keep out bacteria, dust and other such contaminants.
A typical pore size used in such a frit or filter or membrane is less
than about 0.65 micron, preferably less than about 0.4 micron and
more preferably about 0.22 micron.
[046] As shown the bottom wall 6 in this embodiment has a
first substantially flat portion 24 and a second substantially portion 26
connected to each other by a substantially planar interconnecting
portion 28 that is on an angle so as to connect the two portions 24
and 26 together. The first portion 24 is at one desired horizontal
plane that is below that second horizontal plane of the second
portion 26. This means that when in its use position as shown in Figure
1, the first portion 24 is the lowermost portion of the interior 10 of the
device 2.
[047] A portion of the interior 10 contains one or more cell
growing trays 30. These trays have a substantially flat bottom 32 and
sidewalls 34 that run around the periphery of the tray 30. The

number of sidewalls 34 of the tray(s) 30 is equal in number to the
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pl ane that is below that second horizontal plane of the second portion 26.
This neans that when in its use position a s shown in Figure 1, the first
porti on 2ois10dossesower nost portion of the interior 10 eCTiiseowdeviice 2.
[047] A portion of the interior 10 contains one or nore cell growi ng trays
30. These trays have a substantially flat bottom 32 and sidewalls 34 that
run around the periphery of the tray 30. The nunber of sidewalls 34 of the
tray(s) 30 is equal in nunber to thenunber of sidew alls of the flask 2.

R e T S g

sidewal | s 351 isTat U r [ a fromthe

subst anti al liydfffetnp ot &aTh33 cof oeﬂ@sfbfe&«lycl]mzi Dhené resy(spBdavehdit B or 1ip

provi des open access to each tray for cells, liquids and gases when they 30
ar e ar r angechiwipWwiondtdreglel asiay2fromathes suibsiam tially deadoottamn 3@ afeach

optional feature 38 which js a foot that extends outwardly fromthe front
si dewal | 36 &3y SQCWQ Fré’WétSfeV[’@Hﬂé qHE BERY'ERS\RIPER O&&%doae%%t ance from

the outsi de gt QMR BiaNalRULH A S VIAEMACHI) BB BhHdddwilliR 1R et et

skirt forns inear transitionto the én ar skirt

transition gRRIENIS haRgl ntdtath Wegn3d Rear Wdtirialsuetters B8 wiiichdsi tion
the transitional skirt flat onto a work surface all the internal plane

portions (omefoeiibaitentendamifvudly doen posiftordridewall 36 pbsiadh/tsayngl e so
that liquid_gn those surfaces will drain toward the access port end of the
culture syst®m The feature enables full recovery of spent nedia during

T T In0 “LoR B SoteER aels ShieRRoh e o S is] e

i nner surfatidnopldier eidomtvdbimas iteriangter skirt. The perimeter skirt
forms a linear transition to the end wall. The Iineor'skirt transition
creates an angle that when the culture system is in position the
transitional skirt flat onto a work surface all the internal plane
portions (one, two, three and four) are positioned at a positive
angle so that liquid on those surfaces will drain toward the access
port end of the culture system. The feature enables full recovery of
spent media during media changes and complete recovery of the
cells post culture.

[049] The tray(s) 30 are spaced about the bottom wall 6 of

the flask 2 so that the inner surface 44 of the bottom wall acts as a
tray. In this embodiment the tray(s) are spaced from the bottom
surface 44 by detents formed on the opposite sidewalls 8. These
detents or rests extend outwardly into the interior 10 to an extent
sufficient to support the fray(s) in the interior 10. Typically they can
extend outwardly from the sidewalls into the space by a distance of
from about 3 mm to about 7 mm. Alternatively, the bottommost tray
30 may have feet (not shown) formed on its bottom surface 32 to
provide the necessary spacing with the inner bottom surface 44 of

the interior 10. In another embodiment if the bottom surface 44 is



tray. In this enbodinent the tray(s) are spaced fromthe bottom surface 44
by detents fornmed on the opposite sidewalls 8 These detents or rests

ext end ouwvoanthiopsseat o the interior 10 to a n extent sufPCrivspaones1stipport
the tray(s) in the interior 10. Typically they can extend outwardly from
the sidewalls into the space by a distance of fromabout 3 nmto about 7
mm Alternatively, the bottomobst tray 30 nay have feet (not shown) forned
on its bottomsurface 32 to provi de the necessary spacing with the inner

bottomsurfa 4. of theln |or t he bottom
surface 44 | esggg Pad %e& W§P|8§? \;#rﬁ%%@for E\e@fa‘gtenggc(#req eet are
needed and fd“rﬁm@%s/)(s)b@é%m@%rwé@m@@ﬁr@sowrh%v@&é age 44. [050]
Preferably, the tray 30 are sinpl'y stacked onto of each other and
retained in the t[d)ﬁ@]k Pbyf&rbn@lysr%n@ ngy (sp136i aker sitripy stacked mntoheim nar r ow

enough so that the tray(s) ;30 once |n?erted cannot di sassom ate from each
other. Opti &gh ¢} ﬁ?’h@?@f@;}%ﬁ@%&hf% losk OYdhentRREINLERANHASIGIoDhe use of

adhesi ves or li ke ry such a s
one or mremagﬁ\%@%}gd{r} |cr)]s%(lﬁ]o(§)r shoﬁﬁygzﬁggﬁc{ig%?%%f@hem or
they may Co@cﬁ#ﬁbﬁdﬂ'sé!;s'&ﬂ:néfé/ﬂbﬁwe%é’rﬁ oIRap (Dptlén(:ﬂ?t’rh'éwma pet ween their
adj acent surfaces to hold themtogether. [051 ] The angle of t he
i nt er connectenteg oo tearh 28hessegnals by the uge@itcmihehaas Dlnda%:ﬁgl e of the

[ 0 so th when noved ts

| oadi ngl unl BRIGISHERF 6N K& 1 deSEMBADFYE B g Sochifs PIOFITEIR cel 5
Ca o L2 Gk EBPERRAL U 0GR 80Ty S o BRI By et .
L et e 5 51
Preferably td@jaaegiteurfaces to hold them together.
[051] The angle of the intferconnecting portion 28 is equal to

or greater than the angle of the front sidewall 36 of each tray 30 so

that when moved to its loading/unloading position as described in

Figure 2 the liquid and cells can flow to their appropriate locations.

Typically, the angle of the interconnecting portion 28 is from about

10 degrees to about 60 degrees as measured by the angle alpha 46

between the first plane of the first portion 24 and the outer bottom

surface 48 of the interconnecting portion 28. Preferably the angle

alpha 46 is between about 10 degrees and about 45 degrees, more

preferably from about 15 degrees to about 30 degrees and most

preferably about 22 degrees. The angle of the front sidewall 36 as

described above is equal the angle alpha 46 or less than the angle

alpha 46 but preferably is never greater than the angle alpha 46.

Additionally, top wall 4 may optionally have a similar third portion 29

(as shown) that corresponds to the angle alpha in a position directly

above the interface between the first portion 24 and the

interconnecting portion 28 of the bottom wall 6. This is a preferred

option so that the space between the top tray and the inner
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al pha 46 is between about 10 degrees and about 45 degrees, nore preferably
from about 15 degrees to about 30 degrees and nost preferably about 22
degrees. wbaeoamgbweof the front sidewall 36 a s descri bedralsess/ooaigequal
the angl e al pha 46 or less than the angle al pha 46 but preferably is never
greater than the angle al pha 46. Additionally, top wall 4 may optionally
have a simlar third portion 29 (as shown) that corresponds to the angle
al pha in a position directly above the interface between the first portion

24 and the interconpecting portion 28 of th Qtto A (S is a
preferred oBfoSEesgpﬁ}?aioF?PféOlé6&%@1%%%%95t?lﬂg Sh%'[% B}Jwgged\ Eﬁg

I nner S.‘”fac%’fﬁémrw (‘i‘forﬁo\“@ﬂ'woflm b8e ING:XANBNE 1hel HEjcRRESEsiRh¢Eeen any ot her
tray (if nore than'one is used) and the adjacent surface above it ( the
bot t om sur f adsowd itt(Haet byttaboserfotcd of thexayphiepveMl tarexarnpid)y t he top wal |

4 may be substantially planar across its |ength and the space Between t he
top tray and\iaieofiyghiniia teawvek4sury e yuenicatiglly Rlanes QLest JSt o provi de

Sravis) 30 EonSlhh s p R Rt ifel PRl Hnd Pk 1BRWRIL AL e g
by the firstQiitdioR &da é'gi]Bf gbeeatdy 1o érd\/ﬁ‘@étsuﬁc%}ﬂb‘mo@fithﬁ

i nterconnecting portion 2 the bottomwall 6. This |leaves a n open area
4 1 in the ioncgioses itoathadndadobsiawent to the port 20 for the entrance

30 are not bonded0s?] d0Rera B SBdsercantenere BNt bif B1edPtdadPIEes. 8 of
e ook, 2ok asheh o TR PPLiF R OGBSk o
desired for Jgaghnsr ieSint@ldond&8fhg Drtibn 28 sheve Kdttoril wel £ Tken in its
unl oadi ng position.

leaves an open area 41 in the interior 10 around and adjacent o

the port 20 for the entrance and exit of liquids, cells and gases. In

the embodiment where the tray(s) 30 are not bonded or otherwise

secured to the bottom or sidewalls 6,8 of the flask 2, foot 38 acts as

a means for preventing the tray(s) from moving into the open area

41 when the flask is tilted for unloading or if desired for loading as

well.

[053] Figure 2 shows the flask 2 when in its unloading position.

This may also be the loading position is desired. As shown, the flask 2

is lifted at its rear 50 and tilted forward on its foot 42 that extends

downwardly from the sidewall 8 adjacent the port 20. A pipette or

syringe or funnel (pipette 52 is shown) can be inserted into the port

20 and have access to the open area 41 of the interior 10. The

second portion 26 when in the unloading opfionally loading position

becomes the low point of the flask 2. This allows one to easily

recover cells or exchange media or add new media or cells into the

open area 41 without disturbing the tray(s) or requiring one to tip the

flask vertically as is required by the prior art.
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This may al so be the | oading position is desired. As shown, the flask 2 is
lifted at its rear 50 and tilted forward o n its foot 42 that extends

downwar dlwof2ommossse si dewal | 8 adj acent the port 20. A prcpaisb@9oo413%ri nge
or funnel (pipette 52 is shown) can be inserted into the port 20 and have
access to the open area 4 1 of the interior 10. The second portion 26 when
in the unloading optionally | oading position becones the | ow point of the
flask 2. This allows one to easily recover cells or exchange nedia or add

2 1 ow _ _exchange e
equiting ane to PP TR AeReuarrh Sufbryclve indubteRfbbbe 1S TPl S

art.[054] Fidpbign df Franesapaatt Brinahis\emeddismntheketbadipdriaon of Fi gures
1 and 2 . In this enbodi nent, the second portion becones a part of the

i nt er connectegopestd @oredf sioe hnteiabnnieatiemg posdidn 28 suiatsthqddherens of t he
bottom 6 and gnly n angl i nterconnecti,ng potion 28 that nmeets and

t er m nat es i%ﬁ?'kﬁrsfp@rﬁﬁogiﬁg@&ﬂ?o @m%r@ngéwmfbgﬂa%%ﬂ 26 in effect
becones t he:paj ' : ' cnnectd +Q0; IR t he front
si dewal | 54.'%@583\?}%%6?355%%%@% sanggm%&yg%@h efgg}r? ed atng in Figure

2. Al el engisswelHIDNhEGecgitl erfloand i3 afeé@l Betdnéaiite Riiar ance
nunbers, performthe sane functions, and have the sane attributes a s

descri bed i whiehethenitéetapnmecbngdbriiont 2omeeigithe fiont 988Wa| §ére 4 shows
e, O RS 50 e oS B R S Bh R R A AL Sty car
e o ok SRStk 08 ugRel B Slc iy SRUsoRORSIgniaed, osce
have three @umbess, Pattvah lise8améEifgnedsnsfadiove tine seinde fdidimutessi dewal |

as described in reference to the embodiment of Figure 1.

[055] Figure 4 shows a series of flasks 2 according to the

present invention. Due to their design with the relatively flat bottom

portions 24 and top wall 4 they can be alternately stacked on top of

each other to save floor or hood space during incubation and

growth.

[056] As previously described the flask may have three or

more sidewalls 8. Figures 5A-D show three different sidewall

embodiments of the flask 2 to illustrate this feature. Figure 5A shows

a triangular-shaped flask 2 having three sidewalls 8A. Figure 5B

shows a polygonal sidewall configuration of four more sidewalls with

sidewalls 8B and 8D being linear or straight sidewalls and sidewalls

8C being angle or tapered or curved sidewalls. Sidewalls 8c may be

an extension of sidewalls 8B in which case there are 3 sidewalls or

they may be separate sidewall portions in which the flask has §

sidewalls in this embodiment. Figure 5C shows a rectangular-shaped

design with four sidewalls 8D-8G. Figure 5D shows another design

with five sidewalls 8I-8M. Figure 5E shows a single circular sidewall 8N.
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enbodi nents of the flask 2 to illustrate this feature. Figure 5A shows a
triangul ar-shaped flask 2 having three sidewalls 8A Figure 5B shows a

pol ygonalwei2deveiceconf i gurati on of four nore sidewal | speortus2emwdenas | s 8B
and 8D being linear or straight sidewalls and sidewalls 8C being angle or
tapered or curved sidewalls. Sidewalls 8c may be a n extension of sidewalls
8B in which case there are 3 sidewalls or they may be separate sidewal l
portions in which the flask has 5 sidewalls in this enbodinent. Figure 5C

shows a rectangul i i fiour._si | Fi gure 5D
shows anot her desﬁgsﬁ\r/]\ﬁ)%g#ﬂ@gég?ﬁg\/\gﬁfgﬂgllqgﬁﬁ%ﬁgﬁgﬁgﬁ%m a single
circul ar si daerldesd IR filethengubit éﬁ%ﬁé’é%%iph@ﬁe,'s?ﬂﬁ@é'dm‘im%ﬁn n
use, includes a flask filled and/or enptied by a pipette, syringe or
simlar devideyideaviawnghbecullturesysigghgnopbcnedomrd wank aukiock gndf ace and
havi ng the threade [ in an upward positjon. The_researcher

di spenses t H¥AWBE fg‘egﬁggl g q(i ORRBNgHR %ggé\fﬁ" esifien: tha fsieer vary
d di ; i | & i j i ghl
torabol 1o ot PBEnSEy Ind KREARELAG Sl iGThe sySem e plpdiPab®utt 310 11 &

gas per neabl eaghesijiicepstigihcdiod et bepadsd U‘eﬁrﬁ%\/&dlfbrédﬁ’.émﬂb@@i c bacteri al
retentive mcroporous matri x enabling free exchange of gas from outside of

t he system troedhe fonbighdy nTaiealic geds syshem stem cpedheorasesirehee, so t hat
the nedia freely,fills the.]ayers insuri a uni f or m anount,, bet ween each
Lo e syeaiine SYiTaheR ROt Re e aar oL e AN SEER ¢ non
ti d f ' i : ' first d
LhePe ot G e bl obREER ILHAG HURNTBARTOERALE Madfik T Tt o0

posi tion thesm@giingdsk exbhaingy eagdgridror ol iidks bo $ise egstersubttbee | ayer and
the first portion _surface. This readied culture systemis typically placed
into a n envhsigeméheauligatsysiarads thaegkiq ifs side, so that the media

freely fills the layers insuring a uniform amount between each tray.
The system is tipped on 1o the side wall opposite the closure then
tipped forward, resulting in the culture system seated with the first
and third portion surfaces substantially planar to the work surface. In
this position the media and cells spread uniformly across each
culture layer and the first portion surface. This readied culture system
is typically placed into an environmental controlled chamber,
incubation, for the cell growth phase.

[058] The researcher needs to periodically investigate the
status of the culture during the growth phase. This activity typically
consists of the culture system being removed from the incubator
and transported to a microscope that may or may not be in close
proximity. In one embodiment, as shown in Figures 6A and 6B, flask 2
additionally includes a lens 54 that be may be molded in the top
wall or the bottom walls (not shown) with the focal surface being
the first adjacent culture layer. Ideally, the magnification from this
lens is 10x to 40x for low level viewing of the cell culture. Preferably,

the magnification is 25x to 40x so that visualization of cell growth
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i ncubation, for the cell growh phase. [058] The researcher needs to
periodically investigate the status of the culture during the growh phase.
Thi s act iwotyioopgiceal | y consi sts of the culture system lperng2000momesl from
the incubator and transported to a mcroscope that may or nay not be in
close proximty. In one enbodinent, a s shown in Figures 6A and 6B, flask 2
additionally includes a lens 54 that be may be nolded in the top wall or
the bottomwalls (not shown) with the focal surface being the first

adj acent cul I I t.h i fication fr his.lgns is 10x to
40x for | owsfcg{yglor\%gﬁ”n%ggﬁé%%g ncfe&frr'% teLIJrr é.%of-‘%@f grﬁgbtﬁ \Aﬁtﬁeﬁ\%

magni fi cati giuied 9%, WdiBsneMyt Bataresdal sieah isansuin 68the Wipwtiird at us and
cell detachment during cell recovery is visible with the naked eye.

Addi ti onal | gystensdber@ coyateombdbTsuchce, €da)heabibwsécuedwst em (Bi gC. com
Corp., Torrance, Ca) can be secured via a coupling nechani smor nounting
syst em 52 t SQHRIINGPeRNENEM P NMRRUBBIDE Sirs ian 192 feothes Ry all 4 ¢5rtB@i de i nage

capture. 1d t hi,s i i I i i .t hi i_ncubat or
such t hat ngflclhb%m @'U&%%@%W ﬁ(P)%'ag%e@%%r‘%%r&%a@%lwihlént er the

i ncubat or argbrfigiirdmont ifenarowitedbagen eshetiheubehbssudghat onal Iy, the use
of a wireless connection permts the renote nonitoring of the cell ¢ ulture
(not shown) MOBBPring cmotdwerureniibdirenescarshehbaminghtd-egqieetle flask 2 may
al so include one follown featfgégsc s) a, n,overnol ded seal

of
o Bt 6 soanEa o RO Ut s B PRAES A AdcHobRI,
r ef er abl I.C ] f sl during
!tohe recov)e/rgh%fﬁ}ssep%fn %n%(gl:éééég@ﬁe%g@ 58%?&9@?%&?’:?@%@?%% he fl ask
is tipped; éhg¢ wp&m@,@eqn@mﬁbm)ri bs or other such feature that provides

a user with a non-slip gripping or handling

[059] In another embodiment, as shown in Figure 7, flask 2
may also include one or more of the following features a) an
overmolded seal plastic seal 57 around the perimeter of the flask; b)
a non-skid, preferably plastic, button 55 to secure the flask 2 from
slipping during the recovery of spent media, cell post cultures or the
like when the flask is tipped; c) overmolded plastic ribs or other such
feature that provides a user with a non-slip gripping or handling
surface. In a preferred embodiment, the plastic used to make these
features comprises a thermoplastic elastomer (TPE) with a hard
durometer greater than 49 shore A in order to provide the user an
appropriate tactile feel for gripping or otherwise handling the flask.

[060] In another alternative embodiment, as shown in Figure
8, flask 2 may also include an easy to open tear-away element 40 or
the like in one of the sidewalls 8, wherein the easy to open tear-
away element 60 is preferably a component of the overmolded
seal 57.

[061] In another alternative embodiment, as shown in Figures
9 and 11, a multitier cell cultivating multitier flask 100 comprising a

cover 94 including a top plate 98, side walls 96 and a resealable
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surface. In a preferred enbodinent, the plastic used to nake these features
conprises a thernoplastic elastoner (TPE) with a hard duroneter greater

t han 49 sWworeioiossscorder to provide the user a n approprcatrs26@obihe feel
for gripping or otherw se handling the flask. [060] In another alternative
enbodi nment, a s shown in Figure 8, flask 2 may also include a n easy to
open tear-away elenent 60 or the like in one of the sidewalls 8, wherein
the easy to open tearaway el enment 60 is preferably a conponent of the

over nol ded seal ~R7. [061 l,.n,anot h |t ernati i ' own in
Figures 9 af?d)rh%a gnﬁ%ﬁr[‘%‘?@fﬁ%gﬁ?y ?3@[ {%(E?&B"q\ggﬁﬂ%i?@r f a{lsig%?
conpri sing g&AKEN094HFIaFhBgIGd RPRYM@AIBG2S batteR BRItESNGidwd a
reseal abl eport 20; a n internediate tray 92 tor receiving cell's and a cell
cul ture nedvaalk0¥, dare d gternegioatt® forae ddatwieean botindengl wowaddly si de

wal I's 97, and a gap region 89 forned between a n .interior rd angl ed
lip 78 havi fHHESMELHP %@V@w\ﬂ MWReaNg ﬁ?tLéY'i“B?OétRj@”QQeld&,eaggmoﬂ%ﬁ%q °

interior portion. t he 0 | a | n dly angl ed side
wal I 87 of ﬂQeOBdﬁedlrﬂbrﬁ%ﬁgb g?n%eab§$®gqt@g$eg%4$§ﬁ ég@e{%%g cells and a
cel | cul turguRdiraly bRgladsiog adId7 et ¥ S prifestfel ¥ddse fiay, wherein
the tray is posi tri oynedgbet V\I/een the cover and theébase tray, sucho'f/hat t he
gap regi on 8D fohesbeivirancgllatenabt ¢chlecuitase nedia, anclgaira kottorahe port

| ocated on the cover, resulting.in the. cover, the tray and the base tray in
fluid comumled yYaeng ﬁ'ﬁjeoWé]“é%& KEIETRH? g??érﬁé’tils o g{eéwtﬁer%ct ly g

TR v R S S A T

cul tivatingfdtasi BRAci drahedrsyas pourinPrerftavitighé gem located on the
cover, resulting in the cover, the tray and the base tray in fluid
communication with one another which enables a user to directly
access each of the cell media located on the tray and the base
tray.

[062] In another alternative embodiment as depicted in Figs.

9 to 16, a cell cultivating flask 100 includes a cover 94 having a top
plate 98, one or more side walls 96 and a resealable port 20; a
plurality of intermediate trays 92 for receiving cells and a cell culture
media 105, each intermediate tray 92 having a bottom plate 95,
one or more side walls 97, and a gap region 89 formed between an
interior upwardly angled lip 78 having a swooping curvilinear interior
edge 99 located on an interior portion of the bottom plate and an
adjacent outwardly angled side wall 87 of the bottom plate; and a
base tray 90 for receiving cells and a cell culture media, having a
bottom plate 93 and one or more side walls 91. The plurality of
intermediate trays 92 are positioned between the cover 94 and the
base tray 90, such that the plurality of intermediate trays are
stacked on top of one another, and the gap regions of the bottom

plates 95 of each intermediate fray are in alignment with each
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plate 98, one or nore side walls 96 and a reseal able port 20; a plurality
of internediate trays 92 for receiving cells and a cell culture nmedia 105,
each i nt ewordicatssesr ay 92 having a bottom plate 95, onepom/usesos/osilde wal | s
97, and a gap region 89 fornmed between a n interior upwardly angled lip 78
havi ng a swooping curvilinear interior edge 99 |ocated on an interior
portion of the bottomplate and a n adjacent outwardly angled side wall 87
of the bottom plate; and a base tray 90 for receiving cells and a cel

| t di ing.; | 9 Ty 9 1. Th
o Coy ol B s, B O P2 oo 30 Rl e el M YRS, ot ana”
the base trapePurdHgdHiRRIrMEGIAIEUF@)d dddahel PSS IRefl) iat fuibr ays are stacked

on top of one another, and the gap regions of the bottom plates 95 of each
i nt er medi at ;eamayurica tion witihgoine mnainen vesichoeheblesnd user ho diregityr t | ocat ed

on the cover, resulting . ip the port, the pluraljty of (nternmediate trays
and the bas&%¢esf @‘HCBIQIiTBec%‘?r‘l'TB?ﬁ@'é’t'p&?TWQnéh@ @HB@'HXP?Mi ch enables a
user to dir : C f ] i : -yrality of
i nt er medi at zﬁﬁelrré‘yeg&@ﬁ%%rbcggeg?ga%é%@ﬁ' g'ﬁaﬁ@%@‘?ﬁ??ﬂh@?&%% and the
like. [063] ohGgtisdawa. in Fig. 13, the side walls 97 on each internediate
tray 92 stacked on top of one another are preferably fused to forma Iiquid
ti ght seal 135, t[063heAusitewsiiddiafld Hbeside wallsl® on eachext adj oi ni ng
intermediate tray. .In gne dinment, the side walls o n each internediate
ray ot acked s esioe TERed IR ARG cinldis O S PERINGT e GETAISBV o ¢ he
under si de of i s, 9t | @] Later atg-tray 92; the
ol de vel | of 118 e ara g iohheegEtss i Al Aferdae drt e

ul trasoni caiMylisveEt BecthddSaditihe innstensditgedtray e shdemblddinferithe cover

94, and the side ,
the side walls on each intermediate fray stacked on top of one
another are ultrasonically welded 135 to the underside of the side
walls of the next adjoining intermediate tray 92; the side wall of the
intermediate fray 92 adjacent the cover 94 is ultrasonically welded
145 to the underside of the side wall of the cover 94, and the side
wall of the base tray 90 is ultrasonically welded 155 to the underside
of the side wall of the adjoining intermediate tray 92.

[064] The resealable port 20 can be selectively opened and
closed. One such means for selectively opening and closing the
port 20 is a cap 22, which can be threaded and preferably has a
vent 24 that allows for the transfer of gases into and out of the
interior 10 without contamination. This can be accomplished by
using a frit, metal such as stainless steel or plastic such as a POREX®
frit or a hydrophobic membrane or filter, all of which have a pore
size designed to keep out bacteria, dust and other such
contaminants. A typical pore size used in such a frit or filter or
membrane is less than about 0.65 micron, preferably less than about

0.4 micron and more preferably about 0.22 micron.
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wal | of the base tray 90 is ultrasonically wel ded 155 to the underside of
the side wall of the adjoining internediate tray 92. [064] The reseal abl e
port 20 cwo 2bm/medeecti vely opened and cl osed. One such mreans2000004118

sel ectively opening and closing the port 20 is a cap 22, which can be

t hreaded and preferably has a vent 24 that allows for the transfer of gases
into and out of the interior 10 without contam nation. This can be
acconplished by using a frit, netal such a s stainless steel or plastic

e o S ore reniks] Thiobi MRKARRRY EnTRARRAGE, s sHOin Fily 907 Nt oh

t
have a pore size gne out bacteria, dust and other “such

cont am nant so ¥, Iy Pl AfliePEER cRilideatiusgddisk 190ch1 @ Fr3 inchudés it isotteim menbr ane
is less than about 0.65 mcron, preferably |less than about 0.4 mcron and

nmor e pr ef er aktly 88mfun bese2plsiterhh@oBE] alfiistandshantially Bahporien &bodi ment

hown in Figs. 9 to 16, a multjt] |l cultivating flask 100, 110,
115 T nol udede Soiachn P i el ghBerfaed Soiaalen ta adehpinet

oot o B RbsPRh LA oRM AN SRRt RClR RRABH Y Inad s 8 &Rt U on 8

connected to ‘each © a substantially ar 1 nterconnecting portion 8

1 that is omrigle b o sorihsct e poReshs 8heneBtitogetBdr.and 86 toget her.
[066] A s depicted in Figs. 12a and 12b, basqul ate 90 includes first
[

p(ﬁrti on 83 coBfi dGsél As depicigsstrahitsal 2 aist | 2enbatseplaite ohat i s bel ow
t he n tantially horj tal pl f th t] 84 h
that medi a, TReRIEE RHENT be o s e S IR BRI Mg g per
surface of baseinl FOQN?QeQ%E%‘t"ﬁfs@%&k@ﬂid%%deﬁ?pggﬁp%{gé’%mﬁeCe' I's and

medi a 105 from pool'ing on portion en’t IS in use a s
depi ct ed i n sEicgsd pdatiod Bd sah ot Madit, pells ooal B liKe haSevipleatemP0 i s the

| ower nost portion of the interior 120 of the device 110.
disperse along the upper surface of base plate 90 because angled
portion 81 prevents cells and media 105 from pooling on portion84.
When the flask 110 is in use as depicted in Figs. 12a, 12b and 15, first
portion 86 of base plate 90 is the lowermost portion of the interior
120 of the device 110.

[067] As depicted in Figs. 16a and 16b, when flask 110 is
placed on one side as shown in Fig. 16a each fray equally fills with
media 105. Alternatively, when flask 110 is placed in an upright
position as shown in Fig. 16b, each fray equally fills with media 105
again.

[068] As shown in Figs. 10, 12a and 12b, a portion of the
interior 120 contains one or more cell growing trays 92. These trays
have a substantially flat bottom portion 76, a substantially planar lip
portion 78 that is on an upward angle away from the substantially
flat bottom 76 of each tray 92, and sidewalls 97 that run around the
periphery of the tray 92. The lip portion 78 has an interior edge
portion 99. The number of sidewalls 97 of the tray(s) 92 is equal in
number to the number of sidewalls of the flask 110. The front sidewall

87 of the tray(s) is different than the rest of the sidewalls 97 of the
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[067] As depicted in Figs. 16a and 16b, when flask 110 is placed on one
side a s shown in Fig. 16a each tray equally fills with nedia 105.

Al t er nat iwel2groookme fl ask 110 is placed in a n upright posiuszem/oe1ss shown
in Fig. 16b, each tray equally fills with nedia 105 again. [068] A s shown
in Figs. 10, 12a and 12b, a portion of the interior 120 contai ns one or
nore cell growing trays 92. These trays have a substantially flat bottom
portion 76, a substantially planar lip portion 78 that is on a n upward

angl e away the. s . t{o 2, and
sidewal | s qumtéfun%&rfdﬁﬁad@@ éL g(?yc}no < Ifrrogﬁqgg 'ﬁtal%é)gl ip portion
78 has a n kWY |HP &(J#Qﬂlnlé‘éfrtéd)@e@@ ofrﬂh% F’b”?‘Bech 1<P1fe Ebﬂ@/ﬁﬁ'dérh%ﬁ@if the
tray(s) 92 is equal in nunber to the nunber of sidewalls of the flask 110.
The front sithiedadys. B7e dforttredewayl(8) ansl itief indéerort cuhdinadreedgst9%of t he

sidewal I s 97 of thetr nthat it is angl ed outwar nd a yfrom
the interiofh @M@PH@%ggﬂrPViﬁ'oﬁﬁﬁé’@@e&O'T EQCPFP[BegEPrbg a‘lﬁee% t om

por LT on of 5, t s TGARERM cRltensis A agahlied AR B sy | near

edge 99 of pOTtIOﬂ €S open access Oor a gap region 89 to
each tray fqnocells, liquids and gases 105 when arranged wthin the flask
110. [069] The di scl osure set forth above nay enconpass nultiple distinct
inventions wth i[DépdheetisClasiie 5§t foxth hbye saaheoicarnpsss rmuldipte ons has

<" scl oscadmaa i iRe FaRLl HoPaisP e aeAb Ty BEMalish BERELOT TNSSA i m ting
sense.  becajae. MRS QUS L Bk ﬁcg%r@rrﬁmosﬁe%we R4 (RSP URkagedmiter of the

i nventi pns | NCl U noye onobVvT ous CO I NAa
subconbi nat iepnB oelimihes Wasricaosedieariies ahdalustefted hiBaSinh e, n@indl or

properties disclosed herein.
be considered in a limiting sense, because numerous variations are
possible. The subject matter of the inventions includes all novel and
nonobvious combinations and subcombinations of the various
elements, features, functions, and/or properties disclosed herein.
The following claims particularly point out certain combinations and
subcombinations regarded as novel and nonobvious. Inventions
embodied in other combinations and subcombinations of features,
functions, elements, and/or properties may be claimed in
applications claiming priority from this or a related application. Such
claims, whether directed to a different invention or to the same
invention, and whether broader, narrower, equal, or different in
scope to the original claims, also are regarded as included within

the subject matter of the inventions of the present disclosure.
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The follow ng clainms particularly point out certain conbinations and
subconbi nati ons regarded a s novel and nonobvi ous. | nventions enbodied in
ot her corswonatomseseand subconbi nati ons of features, funecrassgeoebarents,
and/ or properties may be clainmed in applications claimng priority from
this or a related application. Such clains, whether directed to a different
invention or to the sane invention, and whet her broader, narrower, equal,
or different in scope to the original clains, also are regarded a s

i ncl uded mﬁb&hntthgl§§?%%ct matter of the inventions of the present

di scl osure. P15 ‘d. 1. A cell cultivating flask conprising: a cover
including a top plate, a side wall and a reseal able port, an internedi ate
tray for receiving cells and cell nmedia having a bottom plate, an
under si de, an #Appel sivlte;atngfldek walrhprisind: a gap regi on forned between an

interior upwardly angled |lip having a outwardly curvilinear edge |ocated on
an interior portion & CONE' B¥IHEMPCAIQP Rr'fafeaﬁ}lﬁgﬁa‘b’@“ta war dly angl ed

side wall paqrtj .bottom plate; and a base tray for receiving cells
and cel | neglegéﬁﬁjctﬁ%cﬁﬁg' a bottom pl ate, an upperside and a side wall,

wherein the intermedigi fibfradigiasiyt iophedeRat yeeilsidird eeMenhead the base
tray, and the gap region of the internediate tray is in alignnment with the

port on the haavieg, a kestom pigitencanhengerside t ie Uppersiaalicaside wall, and t he
base t influid c i ' i th not h i di ' t

Lo cel 1 3" and G6IR ST HER SR 6 BASHOUHOTEChPEBATEL o and base
trays. 2. The,fihas cUwdrly e drilE dNEEgEABRGHELWN ¥k AYdfibé BBRAforRNe O

mor e
of the bottom plate and an adjacent outwardly angled side wall

portion of the bottom plate; and

a base tray for receiving cells and cell media including a
bottom plate, an upperside and a side wall,

wherein the intermediate tray is positioned between the

cover and the base tray, and the gap region of the intermediate
tray is in alignment with the port on the cover, resulting in the port,
the intermediate tray and the base tray in fluid communication with
one another providing direct access to cells and cell media when

located on each of the intermediate and base trays.

2. The flask of claim 1, further comprising an additional one or more
intermediate trays stacked on top of one another, and the gap
regions of each intermediate tray are in alignment with each other,
and with the port on the cover, resulting in the port, the stacked
intermediate trays and the base tray in fluid communication with
one another providing direct access to cells and cell media when

located on each of the intermediate and base trays.
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internedi ate trays stacked on top of one another, and the gap regi ons of
each internediate tray are in alignnent with each other, and with the port
on the cowenpiwmeswskti ng in the port, the stacked i nter mediratseommoesss and t he
base tray in fluid comruni cation with one another providing direct access
to cells and cell nedia when |ocated on each of the internedi ate and base
trays. 3. The flask of claim2, wherein fhe side wall on each internedi ate
tray stacked on top of one another is fused liquid tight to the underside
of the next ,ad] |n|n etra 4. . The flask of .claim wherein
the side wabf ﬁ‘ gkoﬁ %é{%*éefﬁl%‘ﬁ%éad&&f"ﬂﬂ c?b&&fnggﬁ@eéﬁg $er is
ul't rasoni Ca'ng% %GEF%@ &R 1&!’:}%#&9/4@ ogk@ﬁaé?f.s fd%%on icAifI9M i fHe | nt er medi at e
tray, the si wal the inter iate tray adjacent the cover is

ul t r asoni cabhgemitidedt the hbrt adfEinsigimtefmelaiatotrery, and the side wall of
the base tray is ultrasonically welded to the underside of the adjoining
internmediate tray. 5. The flask of claim1, wherein the reseal abl e port

consi sts of The fla f.c i r eaded
cap incl udeé anﬂ?ﬁ?‘ glo&réji%'lr@?f %{{h?r@m iﬁ%gmk@@ﬁfﬁw rﬁe?rﬁ\ehﬁﬁ[é;ri or
space. 7. T'ﬂ%ﬁté&hse@foﬁ'1@5&%%@%@ DitRRNFC A& IQBLCD e SYTinge is
used to add renove cells and cell cultivating nmedia fromthe

i nt er redi at enderfideeot thaysexBadjdirirfd ed&rrobecidite may, ’rh@snck& wdlhef fl ask is
made from a polyner, gl ass or conbi nati on thereof e ul t| vati ng
flask conpriRe ijermadate iocrdineghl h%ﬁomeaﬂseulfr@swuéolﬁwe e

reseal abl e por{; R QLUEAL} e €bveR! SRR S WaN B THETSE: #ByLoP o one

ultrasonically welded to the underside of the adjoining intermediate

tray.

5. The flask of claim 1, wherein the resealable port consists of a

threaded cap.

6. The flask of claim 5, wherein the threaded cap includes an air

permeable fabric in communication with the interior space.

7.  The flask of claim 1, wherein a pipette like device or syringe is
used to add or remove cells and cell cultivating media from the

intermediate or base trays.

8. The flask of claim 7, wherein the flask is made from a polymer,

glass or combination thereof.
9. A cell cultivating flask comprising:

a cover including a top plate, a side wall and a

resealable port;
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anot her for receiving a cells and cell nedia, each tray having, a bottom

pl ate, an underside, an upperside, a side wall, and a gap region forned

bet ween awoizntoamossss upwardly angled |ip having a curvil Poearszedgesthocat ed
on an interior portion of the bottom plate and an adjacent outwardly angl ed
side wall portion of the bottomplate; and a base tray for receiving cells
and cell nedia including, a bottom plate, and upperside, and a side wall,
wherein the plurality of internediate trays are positioned between the

cover and the base trcﬁ%&rﬁﬂ& 5Qﬁﬁgwte@$kgﬂ§g%kgﬁ%%idﬁ% qlioehtee tray are

in alignment with eac € cover, resulting in

the port, thensisked etendd ycells bRbekERadier, Ecrs traicthalingoase tray in

fluid conmuni cati on with one anot her providing direct access to cells and
cel |l nedi a vibettohopddid anunhiersidee amedbpesiadadalsice walhynd togaphe f 1 ask
of claim9, wherein the sifle wal | on each internedi ate tray stacked on top

01;] one anoéﬂ@gg"?% f@ﬁ@@@ B ‘ﬁe?incfﬂl’i‘df”ﬁ”&lﬁppé’éﬁfdlﬁra re 't%%ﬂY@QJﬁ’dersi de of
Cne et e oy TS ey ) Sy o o et

tray adjacen e cover~i ! sea _ 0 the
under si de ofghleurfefhcefAnduiRirsiydenyrld siefe Wl pegiort 6ftheé bottsred by a

liquid tight seal or "bond to the underside of the adjoining internediate
tray. 11. Thaloféagkdof claim 9, wherein the reseal able port consists of a
t hreaded cap. 12. The f|ask of ?Iain111q wherein fhe fhreaded, c udes a

n air perneable fabri¢ _%eéb%u(ﬂﬁ CAHTORNANF _?HQ ¢ BT 15y Rg‘lg’d The
ook e LB S PSR g b cgopr svringe 15 used to ado
wherein the plurality of intermediate trays are positioned
between the cover and the base tray, and the gap regions of each
intermediate tray are in alignment with each other, and with the
port on the cover, resulting in the port, the stacked plurality of
intermediate trays and the base tray in fluid communication with
one another providing direct access to cells and cell media when

located on the intermediate and base trays.

10. The flask of claim 9, wherein the side wall on each intermediate
tray stacked on top of one another is fused by a liquid tight seal or
bond to the underside of the next adjoining intermediate tray; the
side wall of the intermediate tray adjacent the cover is fused by a
liguid tight seal or bond to the underside of the cover; and the side
wall of the base tray is fused by a liquid fight seal or bond to the

underside of the adjoining intermediate tray.

11. The flask of claim 9, wherein the resealable port consists of a

threaded cap.



intermedi ate or base trays. 14. The flask of claim9, wherein the flask is
made froma nmaterial selected fromthe group consisting of a polyner, glass
or conbi nabizory/dokweeof . 15. The flask of claim 14, wher ecm/usbeonetiesi al is
transparent, translucent, opaque, a single color, nulticolored or

conbi nati ons thereof. 16. A nethod of using a nultitier cell culture flask
conprising: a ) providing a nmultitier cell culture flask including, i) a
cover having a top plate, a side wall and a resealable port; ii) an
intermedi atga.tr f recqj\d : t [ j Jomplate
having a n 3r‘?de?t)s((leé@:{Ské)qn(‘qla};;er%?\/d@?g#ééngﬁ%éHﬁ?ﬁqggaﬁgggxgggj?sg%B%Ffor med

bet ween a n gerhesiBle HYRE fH ¥ oanglBdchiiBnhaith NBedn oM oe sWoopi ng
curvilinear edge located o n a n interior portion of the bottomplate and a

n adjacent outwardly angled side wall portion of the bottomplate; and iii)
a base tray for_receiving a.cell culture pedja ncluding, a bottomplate
and a side Vgt T%glpéf(r?r}tq{@'mr?tfé(}’fﬁ%rcﬁ”at%pﬁ%@eil'keﬂﬁY'FﬁoWeW”H&%éen t he

cover and t hgehARSaHEAY (ARGLNCBAIGRALDURL S HUGETRGHPf ey 15 In

alignment wt on the cover, resu

i ntermedi at ghfermediate hedrstatsay in fluid communication with one anot her
providing direct access to the cell nedia | ocated on each of the

i nternedi ate and base trays; b ) providing cells and cell nedia; ¢ ) adding

the cells arﬂ' ¢ rlwle ﬂrgssgloa} élginm?e, vfxrlwgfseklnt’rﬂfrsc%fjo%ﬁ is made from a material
selected from the group consisting of a polymer, glass or

combination thereof.

15. The flask of claim 14, wherein the material is fransparent,
translucent, opaque, a single color, multicolored or combinations

thereof.

16. A method of using a multitier cell culture flask comprising:
a) providing a multitier cell culture flask including,
i) a cover having a top plate, a side wall and a
resealable port;
i) an intermediate tray for receiving a cell culture
media having,
a bottom plate having an underside, an upperside, a side wall, and
a gap region formed between an interior upwardly angled lip
having a outwardly swooping curvilinear edge located on an
interior portion of the bottom plate and an adjacent outwardly
angled side wall portion of the bottom plate; and
i) a base tray for receiving a cell culture media

including, a bottom plate and a side wall,
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the port by a pipette-like device or a syringe; d ) growing the cells in
the flask for a desired anount of tinme and under desired conditions, and e
) renovi gothm/mwmedcks and/ or nmedia fromthe flask througlrcrhms2@ontsies a a

pi pette-1like device or a syringe.

wherein the intermediate tray is positioned between the

cover and the base tray, and the gap region of the intermediate
tray is in alignment with the port on the cover, resulting in the port,
the intermediate tray and the base tray in fluid communication with
one another providing direct access to the cell media located on
each of the intermediate and base trays;

b) providing cells and cell media;

c) adding the cells and cell media to the flask through
the port by a pipette-like device or a syringe;

d) growing the cells in the flask for a desired amount of
time and under desired conditions, and

e} removing the cells and/or media from the flask

through the port via a pipette-like device or a syringe.
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