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mat eri al s. GROUND ART [0003] Preservation of
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manuf acture, use, transpecaNICALiofRip and sal e of such
materi al s. For exanpl e, bi opharmaceutical materials
are often preserved by freezing between processing
[ 00312? A%is %Wéntigﬁrrblgﬁs $ HnBAE to brbghatr h:)ﬁcal %mré%ﬁ%ﬁé Clthods and
erials are often frozen and t hawed as
re parBeudasly to gystem apdmetherds f@rmmnoyme; freeging, stormg, and
SHaitlel I BichREmEQUBLPRIRALLs Pr ocess. [0004] Wien freezing
bi ophar naceuti cal materials, the overall quality, and
in particular pharnaceutlcal activity, of the
bi ophar maceuti cal mater i |y preserved,
wi t hout substanti al de%‘fﬁ'g%%E%e
bi ophar maceutical materials. 1 ~I1~I~HIIL TILIT 1111

[ Oddﬂ Plesdrvdtioh Bf Bibf)hin;clgcglﬁgcgﬁﬁateﬂals is important in the manufacture, use, transport,

storage and sale of such materials. For example, biopharmaceutical materials are often preserved

by freezing between processing steps and during storage. Similarly, biopharmaceutical materials
are often frozen and thawed as part of the development process to enhance the quality or to

simplify the development process.

[0004] When freezing biopharmaceutical materials, the overall quality, and in particular

pharmaceutical activity, of the biopharmaceutical materials is desirably preserved, without
substantial degradation of the biopharmaceutical materi

erials.
1 HWWWWWWWW

. *166166*

WMMMWWNW

*G00002*




~JI~MI1IITITMIMIM11111T11T~I1~ *@0002* WO

2004/ 026661 PCT/ US2003/ 029871 [0005] Currently,
WOR084@2666dt i on of bi opharmaceutical material ofR(diMUS2003/029871

i nvol ves placing a container containing |liquid

bi opharmaceutical material in a cabinet freezer, chest
[000p} Epwsentlyy prmrvnmrrrpffbm@baseﬂceuawa mgfetie)\9fieryinyplwes placing a container
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e rent ners

ibagth wf biupi‘la.rrmwuucdrmatg'fal may caugt differpatireshltfor portions of the same batch
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| QiAophase. This phenonenon is referred to as
yroconcentration. In sone cases such
cyroconcentration could result in precipitation of the

[ OPb 1ST%%%§?0%thgpsosga %g)? 5t n%%iy ?}retgtgé Slﬂh%: 1 goﬂ erpgaﬁ’éi’llﬁ% damaged,
Ue@hngdo lags bfshe bibphairdceuticalrhatériabr Rartefutagly, tm eohetmrag @@aﬂswn of the

biopharmaceutical materials during freezing could generate excessive pressure in an over filled

bag or in a pocket of occluded liquid adjoining the bag material, possibly leading to rupture or
damage to the integrity of the bag. Moreover, handling of such disposable containers, such as
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| eading to | oss of the biopharmaceutical naterial.

Particularly, the volunetric expansion of the
wopUiRstohaceut i cal materials during freezi ng ®§T/EH2003/029871

generate excessive pressure in an over filled bag or

in._a poc ket of occ| uded I| i n _
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drsposable contarners Iﬁgi l? WO 2004/026661
HoEORBME TS 20 BPeasslf BBl ton e Ve Ry 1 r eezi ng,

thawi ng, or transportation of these containers often

[00G Simiesy, RrPRGR DopiaaR e AR PR YHEL PR g fom

Hee RPN théh t0hsw S rob Epafire SUcRH hﬁ&)hﬂrcﬂl&d efawidpesan also lead
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thaw at roomt e} eratur@lfl Such uncontrol | ed tha al
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g&g&* 2A6n thefede t hawi ng st eps descri bed. Such transport

houl d protect the containers holding the materials
fronrbeing damaged in transit and additionally may

[ oo‘ﬁ% f t dltensea e Pc!?@f's@x%eaﬂa feodd 1Rt ﬁéézﬁ%sst(ﬁ{ngatransportmg, and

erature for preservatlon t her eof
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i nstead create conditions conducive to preserving the
bi opharmaceutical naterial in a unifor r epeat abl e
fashion in a prot e X BMMARY OF TREINVENIIONY oF THE
I NVENTI ON [ 0012] The present invention provides, in a

first aspect, a systemfor transporting and starin .
Q{BW\%' § Fpémg

[oam Ahepresenbinvéntiah Preides; ines firgkAspaet, BSYSIARES transg
E))Hz LfitiG?) %fdeg%irvﬂgc elﬁcl; gcfépggﬁﬂpoﬁng GethRd &ﬁﬁ%ﬁéd to su port a

rmaceu hannel_ is_con gure

neﬁanar@fbhehasmw@trqal meferialt Aphenpekis aw@grtﬁét%s«‘rﬂva.trreﬁupnﬂﬁmg
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ral ntrgured to operatively support t he
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[0013] The present invention provides, in a second aspect, a system for freezing, storing,
transporting, or thawing a biopharmaceutical material which includes a container of
biopharmaceutical material, a temperature control unit, a frame, and a movable cart. The frame

is configured to support the container of biopharmaceutical material. The temperature control
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[0013] The present invention provides, in a second

aspect, a systemfor freezing, storing, transporting,
WOR004/R64¢G1ng a bi ophar maceutical material whi cPGTAGI2RP9871

a cont ai ner of biopharnaceutical material, a

t enper at ure_con uni.t,. a franme, and a novabl.e cart..

upfiat ¢ glferonfigur F?°§WFQ’&f{aB‘e§‘tR?ﬁ6}“E erf@ﬂ%l&ﬁ&ﬁ&? Higiqypable cart has
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WD 2004/ 026661 PCT/ US2003/ 029871 wunit has a sl ot

configured to receive the frame supporting the
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configured to recejve the fra porti
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bi ophar maceuti cal naterla nethod i ncl udes
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contai ner. Further included is |locating the
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tenperature control unit and/or an interior of a
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osﬁﬁ FH R Qhd
[0 RYE {)re%e% invé}ftloﬁl Pl’ao%{ji?% ﬁgzg%}'tﬁﬁ p@& :fé}'.gt!emoo i sp%#ﬁm@ storing
pro@haamacaumeé mateoai vhich/ineledss a m@lesplxﬁfqmé@pem grigyconfigured to
phasfeceut i cal
FRhE TRt o SRR b Bl o Bl e T
grid configured to receive a frame for supporting a
Lner r [
[ 0%@ Y reserlllg lélr‘{%u%ﬁ BﬁMH@é’ Zﬂ"i ée‘t‘??ﬂﬁh %BECZ Vierﬁétt%od t&?&ﬁlspoﬁi}& or storing a
ividpharchatentical matesiplo r’ﬂhs mgtbod instudesi prgyiding a movable cart having a grid -
bi aphar.naceut i I v
%ifﬁmaedr{a Q Tecelye, gta%aff E)%% g:[a{n@hggzﬂgﬁmﬂ‘&&JHQQedg%é Qg%rlee salp{)ortmg a
rcemnme)fhtophzemueumbnmeaﬁmthm grhﬂeto sippott thd érdme on the movable cart.
engagi ng a franme supporting a container of
bi ophar maceut i cal naterlal with the grld to support
the frame on thé €RIB] | x
THE DRAW NGS [0019] The subject natter which is
regarded as the invention is particularly pointed out
[0@18] Tidisstijéa mattgr vetii i isveeglariden] 4shiee ioveationsis particHaly pointed out and
ncl S|on [ .
SR e Gin b SRR, APhUBRor JORRERGE 1 BRbipg and other
features did advantaizes of the dlvéntmnmllhbe readilyomilergjoadicfrom the following detailed

description of preferred embodiments taken in conjunction with the accompanying drawings in

which:




description of preferred enbodi nents taken in

conjunction wth the acconpanying drawings in which:
WOL09266/04/ 026661 PCT/ US2003/ 029871 [0020] FIRET/YS20¢3/029871

perspective view of a transportation cart for

transporting one or re franes and fl exible
[0020J1G; hisaperspeeting KgY @b FanspgTiaHon fagt It ADSROte, R At g frames and

APl donfalnts, i abSordnRBKBPEE bichemt Mvaitonf an enl ar ged

portion of FIG 1 particularly showing the alignnment

tabs thereof, [0022] FIG 3 is a perspective view of

e ddPoRtich SEPRT. A tpd#tBuiE B ¥hb@ing the

[00% itﬁ?gﬁsaoéefsgﬁcs@g%ﬁe?%g%%gan%ther ebet ween; [EI?))}SZS] ®

Jhig@nent t4bg thereeEr spect i ve vi ew of an enl arged portion of

FIG 3 particularly depicting the alignnent of a

support nenber of a tenperature control unit and _
[0022P1i6. B iisegperspedtive piewtdfithe cart afElGo ! pdiedeptio e sgmperagpoajrol unit for

Fl > 1S odi ment of a transportation cart
(e SrAlCL i

S a retaining nenber; [0025] FIG 6 is a
perspective view of a flexible container for receiving

' rmaceutical . mater| , il t 6o th
r00g Bl S Fipafiy il s st PG 3 il Pabl s e
glpfinest of i Biripon inefib&: of 3 temjeBORF Forfomitgnd supporting rails of the
erspective view of a frame for receiving the flexible

E’Hﬁ? g% FIG 6; [0028] FIG 9 is a perspective
view of the flexible container of FIG 6 being

FOGRT L5 B P i 5y et

receiving two of the franmes depicted in FIG 8

[ 00:}3'] %'Erg % i; Q gergg%g%yaegpc%éﬁ%{q?g{b%&?g%%g%%ece@i%bi%;%lhairn%’acgutical

tLaansgortation cart, in accordance wth the present

invention; [0031] FIG 12 is a perspective view of the

transportation cart of FIG 11 further including a
[0026]'7eds 1Y a Gifle EdoarBREJagN vikivE 2] bofthetdnipyranite doneodiuiit of FIG. 3;

containers for receiving biopharmaceutical materials;

5 WD 2004/ 026661 PCT/ US2003/029871 [0032] FIG 13 is
[002 G PES b ip¥Spethi RN of 4 Ranid BN EVihRIht GBxibia contafer bf HG. 6;

11 °further including wheels and a handle; [0033] FIG

14 is a perspective view of a further enbodi nent of a

[0028)138°5 53 'pkiRPechR Fiew BB HéxMle Sontainer of FIG. 6 being received in the frame
of FIG. 8§;

[0029] FIG. 10 is a perspective view of the transportation cart of FIG. 5 receiving two of the frames
depicted in FIG. 8 holding the container of FIG. 6

[0030] FIG. 11 is a perspective view of another embodiment of a transportation cart, in accordance

with the present invention;

[0031] FIG. 12 is a perspective view of the transportation cart of FIG. 11 further including a
plurality of frames holding a plurality of flexible containers for receiving biopharmaceutical

materials;



handl e hol ding a fl exi ble container thereon; [0034]
FIG 15 is a perspective view of the flexible
WOHA/%0pEr and handl e of FIG 14; [0035] FI G R@/US$2083/029871
per spective view of another enbodi nent of a
_transportation cart receiving a  frame_ _halding a. .
[00321 71ch 13 isesprrspesine viet oh e SRBRAGRIORFATHORIG. bt Bathgyincluding wheels
hvAphiaen;, [0036] FIG 17 is perspective view of yet
anot her enbodi mrent of transportation cart receiving a
plurality of frames supporting a plurality of flexible
r L
L0 e e Al B Bl e Al RReiving o
bandie holdiny aflexibie confag@p@PrePG 19 is a front
cross-sectional view of the cart of FIG 17; and [0039]
FIG 20 is a perspective view of a scale having a
[00343 ¥EG .HS lish pegspactove vies afdre fleaiblsi cpntdinertrad bandle of BEFAI4L ED
DESCRI PTI ON [ 0040] In accordance with the principles
of the present invention, systens and nethods for
[00353 €K& N, is $paspectiye vieweafapahdr embodimeht bfiattnsportation cart receiving a

i ophar.maceutical material are vided. . [0041] In an

A e AR e S S P
of a systemfor cooling, freezing, preserving,

sjng, transporting, thaw ng,. and_.storing. .

OGYe BTG 7 bestne s Ve 80 Peapon Ao of Shioudlion rehsgpivine o
iphedligfl6r feantes SipPRIng a phuedityceflexiBRontainérk, g aedrdhte with the present
receive one or nore sterile containers, such as
V&Pt e contai ners 10 adapted to contain the
bi ophar maceutical materials. Further, transportation

t 290 may include ope or _pore c annel s 297

[0G4f] G udg2 PR BsIBLEEE .’1?%&??%%@3‘%2987 1 to
recei ve one or nore supporting structures, such as one

nore frames 15, far supporting o r re

[OQ3RIEIG it s 2 fire oFRseracstio HRY ﬁBXS’F st el 164712990 may be
adapted to receive one or nore franes 15, each for
supporti ng a container 10 holding the ) ) )

[ OQ;fﬁpFﬁ{gr HH5 a persrestiveasvief acale baving affameholding a container received thereon.
bi opharmaceutical material to be transported and/or
stored therein. For exanple, a width 230 (FIG 8) of
franme 15 may be less than or equal to a di nension or
wi dth 295 of a cart channel 297 of cart 290 to all ow
franme 15 to be received therein. Also, a bottom side
298 of cart channel 297 may be at a sane or simlar
hei ght as a bottomside 291 (FIGS. 3 and 7) of a
control unit slot 25 of a tenperature control unit 20
(e.g. a freeze-thaw nmBETALLEDDESCRIPIIQN i FjGs. 1
and 3 to allow frane 15 to b easily slid fromcart

290 to slot 25 of tenperature control unit 20, and
[094Q)e Tp gpcoriangppitinthe mansibis of the Breeeh v eptiop,Avsterppandgnethods for

Cﬂ%ﬁh%,‘é[o‘?ﬂ tPnGRRnGE Ghd thBRink SITPRAALJR aDhatefial RIREVIRE.
26 t ereo? whi'ch may i nclude one or nore slots 25, as
depicted in FIGS. .3 and 4. Tenperature

J[0041] In an exemplary embodiment depicted in FIGS. 1-8, portions of a system for cooling,

freezing, preserving, processing, transporting, thawing, and storing biopbarmaceutical material
are shown. The system may include a transportation cart 290 configured to receive one or more
sterile containers, such as flexible containers 10 adapted to contain the biopharmaceutical
materials. Further, transportation cart 290 may include one or more cart channels 297 configured



control unit 20 may include a support nenber 22 for

receiving frame 15 which may be slid off support
WOrRPH266622 i nto cart channel 297 of cart 290, R@/US2003/029871

exanpl e. [0044] Also, cart channel 297 may incl ude one

or nore channel ﬁﬁggorts or sypport rallg 292 for :

tQ FRSFHI¥E PNCINE MOFLSYBPOTBNG Sirugtyres, Sy A s orgapre a?stﬁzgw‘mmg one

dr Bokddatatielstiopl € cart channel s 297 (e.g. t hree

channel s as depicted in FIG 1) and support rails 292

to allow multiple frames holding respective nultiple
[OOEZ)”tT'f}hﬁLS&%uBH cei}?zg"o%a%' b\é%daptéa% felcavé &e ok ﬁ@fbsmseg 18, éHofor

storage. For exanple, cart i ncl ude three

subRpARS ascoppinen] G holding the b‘PPl@FFa‘Fﬁ%q mpajqrigh g Higw the biopharmaceutical
AR Mc%nﬁﬂartE@&ﬁyo\‘ ﬁoreﬁ‘ﬂﬁré—rﬁ Kor leiénﬁ:'les a Q@d‘tﬁ Q?)O"@‘IG 8) of frame 15

supported by frane on rails 292. "I n suc

oo e hanio epto 3 gmenRy o WERH 294 o6 S8rBRRe] ST cart 290 to allow

o B D BE ReckifithdrtiRg AlsB, @b&t@ﬂ@ﬁe@% 6ff cart @RarinkIt 281 $nay be at a same or
ternatively, instead of each of channels 297 may

similasihgightfas @bogons side 2 (FIGH 8 apdh Brof a coptrol unit Hef?S0f 3 Eﬂntp§famfe

%oﬂtr&l%ft 268 9%0; RSB m&pﬂ&,aﬂ fsdiebletea ROAGYE] 5t 16@1E &ame 15 to be
ter contalners wth a to cap aC|t% of 100 liters.

agitst shid fromsaa290 &gkt 3f of ?ealpfrgmmntm%an A0-eod HshHats 297
may be |l ocated parallel to each other to maxi m ze the

nunber of frames and containers receivable in cart
[0048]) . Tempematare eorsiobinit 205s panfigered iwicontral gy teypperaiygg gy interior 26

|
L aﬁ%@%ﬂ%ﬁ%ﬂcl{} <?1Ie g?réﬁ%gsogn%n%mggﬂéd ¢h lt'I@g 9£nc§4J PR&pkrature

frame

¢antroloing 2wy induse g supppoftarember @xfamsc%wnafrm %Scmhlelv may be slid off
SOTVF cSHBIOfo} exalpiEr 22, MRy be

L%S§¥§é§%“%g?g%%ﬂggﬁgkgottoﬁ1298 5}méart channel 297

to facilitate novenent of franme 15 into cart 290 and

[ 00&{4@?&}? Saﬁ'ch 22r97 7 9%1\111? oft;g;érfm ng)?ea ?%.?ﬂeél ié gﬁpﬁ'setﬁ s{lmﬁmraﬂs 292 for
supbortmglﬁamelS mgirt olianpel 207. bjars290dnay gnciydg mmitipde eapfchannels 297 (e.g.,
g.?rlngls 2y R%g{tc%d 1?2 f? q5 3@% %éo%ﬁaibﬁ t@ﬁ%ﬁmﬂﬂﬁk h&nemmng

cart 290 mm e coated
Wspdwwmtﬁlt;plnecht@ﬁerawr’mtr@mved thereinog trpgsnort@ﬁéloqsow gier example

il 35 20 AR e SRl o
Gay 16.@1ers walytaiaﬂs supportdd iy dramad 5 on rails 282. dnusgqhuaﬁ@rfaﬁgement cart 290
%a %}Eﬁ@% ggzlte% g%mrrg&ys %ﬁ@t’lﬂgl@g cé c1{§lI O@OO feeRD Q&ltgrnatlvely, instead of

gnnen celvabl e in one or nore
ewbof vhamg,elhzml mpeyyeasive fous §Sdism soqtppers stdhriustresulis jngart 290 being

Ig]tga%l CEJ}VC(:‘CG)@?Q 8 1ife? Zox%éh@bwﬂﬁ b M@iﬂa&t}a&' 106 hﬁ?se ? urther, such

I ng of romcart 290 to 's| ot
lsunpert irails 29Bangfcart ehﬂpeelawrreaydwd@qa@ri perallel togack Pther fe elaxmzc the

YiEhE& of ﬁméseanﬁ Q&ﬁéﬂfxé&éké&’ableﬁ CMOC tIr%’ne eanEﬂl@a Hiight of atop of

support may I gn rail such
tstmprtmember man%d;s apa sam hslsihhasa t@R qfép@mrt rpif %9@ tP ﬁ%sfhtate movement of

e85 MekEberwe ) tTh Qldlffé?é& exafhpieOa b&toln of %Qm‘é r15 VWlﬁzﬁ supported by support

versa. Alternativel K I n an exanpl e not
3!

member 22, mer beaitspe height@s Qbot@mﬂ% of past %félel %ﬂ7|t@ frcfigpte movement
toflﬁémé @fntosém‘ﬁ@b ab P& Ve ?hdsnfrz[xﬁé:fssxﬁ%lgoe(eﬁﬁty rﬁ(h@&\’ﬁ'))m(%fot 25 of

cart further exanp erature contro

dmtprior Zé °€@H1P€Fa'€ufﬁﬂ°9@@ ugf; &0 @io %%‘1 Mt suthy %{ﬂalgéﬁ@e&?' omto
RSvEabiERspdMUnt Bber 22 from cart 290 manually. For example, support rails 292 of
cart 290 may be coated with or formed of a material allowing frame 15 to be easily slid by a user

and support member 22 may be immobile.



cart 290 may al so include one or nore recesses and one
or nore tabs with respective tabs being received in

WO 984@26661ve recesses to align the tenperature RGHUS2903/029871
unlt and cart [0046] In anot her exanple deplcted in

transportation cart_390 ingcludes t
[ 004§ku @ﬁrb%‘?ocmay also Anrsls R eY TeRTe aligning py eh@sae&tdebsl 93, as depicted in

mee' HERS t AR HsD08 mhy bé RELivabIRGh YRS nfbré REIRE Béliows or

bar 400. Frane 15 is received in a channel 397 havin

rgcesseprnes shommpsiliam ot Sywith hanesbd7. Ruehalignmept fashitatesthe dliding of
ﬁ@é{e Perdf Seﬁfm% ﬁgt iSQ)f Gédor 39 Qf t@ﬁlpe?attu‘e reShtrd? QAkt ﬂ(%‘_} Wdeafersa

pi vot or pi After frame been inserted int

Mh@ﬁne#lﬁcab% as rlmqﬁdw K- tﬂaﬁumemmﬁa?er% may §s aligned with fadks 892 such
A k3 rﬁa@'% Slidlin a@uﬁ%ht 1in€ #okn tSRFLraHN coHtrof kit 2033 Qa0 or vice

I nclude whéels to all ow novenent thereof with such
venae Adtematively, it acRaABPle notehew e (eaperafsy eavg Al w8 ould include

HB8{nk &s (P Htbhn) }e@elmleelﬁ %Egésgs A&sheaDiof L1902 KEAfikther example,

simlar to cart al{l encl ose an interior portion

@W@Ffat“mmﬂl ugih aO ﬁ%ld melide enesnmatedererigs #ud qnp gt matsahe yhile
?agtgzs v %U iRhRE ofd 3 Moré RLLsset RRNENe dr Rlore é&q}dﬁi R&pefifiRtabs being

urlng storage or transportatlon of one or nore
fepeivaddn 1ospasB yeKiepRyses Froaligh thetprpreratyre gonttobunitand s2ther s 10.
Cart 290 may al so i nclude one or nore doors (not
shown) to allow access to an interior (not shown
[0046Er buinotherdexamplie depitted indFIE o) 2 (raespordtioneyrt FRfyindhedes the features of
&%{éﬁ%ﬁ[loxp éafrt 798 r&’é’ lt Mmﬁh@s%@ QIGts ? ﬁ@tﬁtt,r ifchfles & ftaining bar 400.
0

term stor age
Biaoo H & ismaesaset machanml 89flierving @rsiimdnaien 39 hand|adettern 98. Retaining

ﬁﬁ'm()@}ngf [)e 1]eg nn'e&ecﬂo tche 59@%'&1'15%% 42{5 Vi d Pttt of'p 2! AREr frfine 15 has
wal k-1,

net c l'er ‘or freezer not
bmmynqﬂamobba:@qluﬁ%pe@nmgtbhr 4 hay b@ clos¢detn Frtdin app & therein. Also,
?;{rt $ISRB@BL cart” S@b lnﬁy qxﬂ:ﬁfde e aﬁ&@ﬂfo@éﬁén@th&%@ﬂvﬁﬂ?such wheels being
rames 15. Such rails or safports may al so be at a
nghable th preypnt movpment whien desired- | s 292 to facilitate
nmovenent therebetween by a user. [0048] Further, such

rails or supports for supporting frames (e.g. frame
[0043) Imanexbmple @Q’fadee@ted,t a cagtagiinidardo £asic20; maysengloga Avdntgrior portion (not
f
ﬁl?o%ng &) m.{i)pﬂavp {nglﬁal d o?s @ PM&EH@ %ﬁhéau‘riér%%adnﬁ%} &{of §Ho§m) for
slating h@t lossse étmngrsgvr%e for mwreu@qrpf@ne rgalot ewe#ﬂS hﬁlfh%g one or
gJ[ ﬁm@% L 0L RGHS96 fhaf, AsREIIAY onllor Aol BBR (R EMQm allow

exi ble container to indicate a certain vol une
bcquma pRrineasigr (nobshoyyn) therpefland an isgdatedspn probshemakuey 'aeeﬁxedly or
3%%&%{612 ttdfed tgtc%x‘i) olotr o 2 i i, Foh fonfs bt istotABe o§thmophannaceut1cal
8661 PCTIUS2003/ 029871  container. The use of
weddyeticontainefkin dlewblecontainer 14, psithare ligyid gy fipaee ateet walkap, a chest or

'I%é it @hillbbr ﬁ‘é@z@f ﬁbfk%Bwﬂ)Q:aHEé/ etfuﬂﬁah& WitRl8s bedigalefRiphérisor support

accuracy | exi bl e contai ners

sails funt sleayvn) gt;aptqdéo repeme@axms lé Suchrels oppupgortssmasiplyofie(ata same
L %Htt relBfve 18 ik 962 {orfaé?ltltgﬁ mdvaifid tHeRBetlveenty Aed ONg or

short term storage of biopharnaceutical materials in
contai ners 10 supported by franmes 15. For exanpl e,

I
[oqferz Farthdr, SSUPRAL bsSs pa;zm*?& sallspgph gtﬁafn@s (ergeems $5) n%fy%re HRBRd at

pr OceSSI ng un rmaceut1 cal nateri al S,
omrigis fesations etpunda Sciligntor pleeqseing biophamprseyticalinaterials. nEay sxample, a

fplaﬁ )&‘ Bhsemay be arranged on a scale for receiving a frame. Such an arrangement on a scale

allows an increase in weight of a frame holding a flexible container to indicate a certain volume

of biopharmaceutical material as such biopharmaceutical material is introduced into the flexible

8



containers 10 held by franmes 15, but for which it is

not desired to have the bi opharmaceutical nmaterials
WOREIH026661a t enperature control unit (e.g., terﬂfe’l‘v’lé%wWéUZ%ﬂ

control unit 20) or in a transportatlon cart (e g

cart 290). Furt such, rai enti cal

COB{{NET. Sl ugh AT erwi&fo rfigiprmige sy A volgae af hig s%a‘afgatenal n
deRinet ﬁﬂniynfa&:dlﬁte r@;%atabmfyems peaiaty Ballling théSadite dmbhefPypported
i ncl ude scal e, suppor rajls 1510. and channe

bysbetrarags op@deals Mg P raahige icate mﬁhﬁﬁiva%ﬂnw allow long or

dhBi kel Rtodage GF ﬁ%MMMtermﬁﬁ battdiitgs B0 3iBpciHell bP Frambels. For
bi ophar paceuti cal nmaterial, included. in_flexihble

eXBWPL4; T3l Or SHPPORS {RaY BHRresFatiB figrastontiatons for precessag unfERzen

H6iHaMEcARichINBatdiRlsI bt otik sich Socatiing Mhare RS @ddirall@do have flexible
mat eri al based on the melggt of tg§¥conponents of

cpmaineTs IS EId Y e 15, PR et RcioIFeiTelL 1o TYs the iopharmaceutical

ARG IP AU SRS BbritFol @dis(e sidiierabit@&mtEISmAi0y éiih &
being utilize in a stationary position jnclude

ragspostaien g (FrguFAredP0): o usther, Bish radls may Retdentisrkty gadls 8§2 but they may

B fartcod Sis@ 1500 hd ddp)eted VEIG. R Mord §pacifically is&dle D00 @ay include scale
structufe |dent|é£ to cart 290 bu mnth fhe wheel s

ypperting rafle h)0end a Flgpned daaffoprecatying frame 13 Sple 118pRyAlP ioclude 2
&AM O80 ?&Yhsblé?ﬁg QRNe@%ﬁhéﬁlophgﬁﬁaeéﬁbﬂln%rﬁIﬁcluded in flexible

di'sp Iailﬁg @g ht of an_ obj ect recelve%g hereo for
0. & preighty r@rngq&pmondﬁé%m@y@e%
Bbplaiade¥iREl rﬁiteﬂﬁ b&@& o>t Seipht of[t@%ﬂxboﬁn@bf Eﬂaﬁ: 1500 and the
contalner 10 g may be forned of a Ia %
mpreaseductght dus Meésop el tenigly. @fagféf%m FPE gy being tilized

hey@adiarh PSﬁEanﬁclﬁ/délsh@HEraﬂ@d% g Aebufite @ 19 DA orldtkkr |si1ﬂf@6 8fa
for exanple. Further fl exi bl e container 10 cou

prpgsshing fasilitn Suck Eils mpy cppisigf pstuqiye Meatisahig gart 490 but Rt the wheels
ﬂiefe%fefcﬁﬁ%duﬁﬁéxarﬁ;ﬂ)d' Fu@tli&nmﬂe 1560 rﬁayﬂﬁﬂucﬂe&nﬁ t}lpb ofiheans of

| exi bl e contalners tilized
B%@B!Hﬁ&@l} RN G ¥ef§mo§ TG o000 grgmple, srings, digital
iRp1ays, Saldafdishlal ?%lobh@'t%b’ﬁfaﬂefgﬁfscﬂﬁrmy be formed of a
| ow density polyethylene, very |low density
polyethylene et hyl ene vinyl acetate copol yner,

[] YR:I6®! contalie} Mﬁﬂﬂ@‘ |65) mia§ bey Boiridd 6Fali@hingled film which includes a plurality
ypropyl ene, %fluoroethylene

ayq;;s rpqyéﬁ@q quue Tigfevo un&d%geff%ﬂgl -4P0 liters, for example. Further,

fakxi0le @6ktAMErQ0RBEIQ BY hRi&ble QY vafXR BPYifs to%cﬁ@ﬁmaﬁtb dAEsérext uses, for
vapor barrier |layer may al so be forned

exargile Syap 166 Lk BeHble Couspiears e batbeash i hipspmpatile product

REtYRE Bert t}ﬁrinteﬁ?&rrby fei8le Yortither A0 ﬁkﬁlbefoﬁﬁ@m&m density
Further flexible con ai.n [ ude a | aye

ethylen ﬁl"ay"T el 4 bolyester
R AERS, Verp Rn T Lot getAviens vipy! acefsi SpRRlY I Polysst
Blyemider Mwﬂymi%dwpbﬁpio ﬁbﬁeapéwmmﬁfeﬁ@rehe tpOlybuﬁﬁIideneﬂuonde

\é\)/gl di ng, &oﬂr}‘ﬁo{exﬂ&gpww P% Sr&%:ereiﬁdﬁtg %%gw%ax%guﬂgmyermay

a&?sb ®e F&m\‘:‘étl Bﬂ'bi\teﬁﬁ%nbloiﬁylzdldwoll obﬁcﬂﬁh&tnlgjlatﬂref vaithin a polyamxde or an
sterilization pur poses, exi e cont a
(eEy IeRg ey acptale g%PQé)GWaE'éﬂth b il SOURDTFIO T P&?ﬁ B APy with high
{nﬁécﬁsdtxeﬁféﬁen :ﬁﬂg \W@olyatnltd gndlz[tﬁltmi‘ﬂangydi}&ﬂﬂh istRtisg Tﬁ’ect to heat

ere roug en rec N nper at ontro
50t r R PR WS, SIS G158 P B 1 20 7 £ pontons

IRl @al 8 Sbléieakithstah@ioniz i M didtion Por eferiliatietl flrposeso Mlgd, Aexible

1
cgntlaf:’xerd le()sn(ie{yI h%\erg a large sugace areta fo \tfolul\rge ratio, and a relatively thin wall thus

promoting heat transfer therethrough when received in temperature control unit 20. One example

9



5,988,422 to Vallot, the entire subject matter of

whi ch i s hereby |ncorporated herein by reference.
WOR084026641ex bl e cont ai ner 10 may be di sposabl £CHHEE03/029871

pronoti ng ease of use and preventing

cross-contam natiqn. of the .interior,_of, flexjbl

thé‘?ﬁt‘a!alfé\sef&]cf%/\ﬁFE‘ﬁa‘}ﬂ“g’ﬁ exIlg ppnfaipgrd s de F‘Jnlﬂ (58 tpgtent No.

3 94%092 08 VEIA R dhifcSsubjeQRbr SEavhichiifkereblAnddtiordte herem by

adapted to receive and con a|n frozen and/ or Ilg h d

nsfesmRa r Mo digtiple gpntainer: |Qmay be disposablp, tE‘mi’a%W?PéﬁFas fhise an

HeQRRAY dBGRUhthmmbtidRdf @l lﬁthﬁorrmﬂe;ﬁmemﬂtﬁﬁer 0 &hith Mnight result when

solutions, protein fornulations, am no acid

@B&%&?tb%meﬁﬁﬁ%"a‘élé‘isd fornul ati ons, peptide sol utions,

peptide fornul ations, DNA solutlons DNA

formul ati ons, RNA solutlons RNA fornulatlons nuc

[0050] Gowainet lpm be adaptediterearivecrnd SPRiEn SorErad/ oal.lﬂuil%faarhégrﬂceumal
A3 10 SfnTan b BOTRR Sthe ﬁ@%}éﬂﬁ&em thiSidls mdy REFHSY ﬁ?rotem solutions,

vacci nes, viruses and their fragnents, biological I
potsiefonindetions, smirioggidsalutions| aming agid; sl a%qygryéprsde@ﬂlgmns peptide

FdrRbbichs NON & 8 bthiti SHs %Qﬁlf&ﬁﬁlatlﬂﬁéc REIA, soluf6AsSURNA FordRHitiSfs, nucleic
nen%rane proteins, and/or menbranes), tlssu

aqiiephusions ng@lelp avid fosmulations) antibqsins epd theis fragraqmtm enaymes and their
R, n@#éﬁg Gatkinkd mgssand 'ﬂ[buSﬁJJngeth rbml@éuglii&?l suspeRibnd! BidlBgical cell

0S I'n solution, ar owt h nedi a, serum
ﬁam@g st@mnglonaoﬂmyb@mgﬁplb er@eweéles B\lfé@éw'ﬁqwd%mﬁl}bm proteins,

4f28), R BFmefS gusﬁ&lslon? bt &ggfegﬁﬂeyéugﬁenyibﬁshblaﬁglcal tissues

Mﬁt out celis m xtures of the ahove and blocatalx
arolutinniorgans mgaleren; emprygsipjsolafign celberowihgngdia, serum, bio ogicals, blood

R)ﬁﬁ&é ggse&&omut%s FeARh@Hod o€ ah &6l hREke KIRidE HwABndlWRithout
or supporting flexible container 10. For exanple,
pellssanixusescas theabaverand biopaglystivod thear fragments.
outwardl y-extending flange 100 adapted to be received
in a frame channel 200 of frane 15, as depicted in
[0051¢Steris, flgxiblg gentmner £ may Re adsped te heregayed soframs 4o forwpporting

i) cSntEﬁErnlfOO 'Fﬁleéﬁﬁf)le I elivil JBﬁﬁﬁierqagt iAclhd dil%ﬁﬂﬁal/cﬂjiextenmng
i n channel flan e 100, and therefor

flangd wpedqr@ﬁtt«ab%@ﬁelw in g, happe 2P0 a1 48 4episted in FIGS. 6, 8

dRys Wrcex&ﬁplé mé’eeﬂm‘é&ﬂ& b@@bl'aéhc%i%fdémeﬂl dd dﬁi\h‘ns&ﬁ&d 1oe received -
nmoved | aterally or in directions other

o naed 08 ST faaheo e e fesiRg Gomeen | D RS e vrtcally

ARemwdia s ren’folv@d"&ﬁlcl.@fupvﬁﬁc[ bESmdyhot bPReVed le{tﬁﬂl}f dréx idcBons other
container 10 | ateral

retain a_shape . of
dleantupi ané Aowmdug §e thﬁgngasqur ﬂ@fllatnﬁ%}@ ﬁ; %@Xléllﬁ@sg flange 100

%Ew&%fséﬁﬂ&ﬁ &he%xﬁ%oﬁtﬁﬁk’ﬂ' Rﬁlatgx‘aﬂ? Rthid rd@hap‘é bﬂﬂ’é)ﬂfﬂlé donfiiner 10 during
flexible” container 10 preadlng a | oad

tfinectherecf) sAvses yaeeias of qop 10 gl guires dimepsigna) Ftéblijty of flexible

Q:gﬂtgﬂllepﬁ)rb %Qadlﬁ £load H%eﬁ ﬂ%‘réd)ﬁ SloAp thrdelHRrdd@t: £i@éB of flexible container
t her eof %3 | exi bl e contai ner 10 may

|Welqjdl@tba914$§iﬂi "B%P%OF'V&‘%‘R? endi ng flange or rod (not
shown) attached to a topside 11 of flexible container
10. The horizontally extending flan

ge
[0@%2 Fugthere fexile pantaineg &9 ey inclyde & herizaptal Mﬁ&ﬁl&g flageeigerod (not
Séﬂ@%%&l@h {o¥a 164 elﬁcyfﬁb’ilﬁe cbiaifidr 30 9€he Hopontally@xtending ﬂange may

hori Zont al | g ext endi ng Iange al so maybe confi
¢

chsreaiiguredgo Ae Epeiprsin phaing 200 andipay beubsgpmally e adi e?*’d flo flange
fioexitaé ﬁorfzeas@ a@e"ndﬂig AREMRRISH ¥ ibb benfiz @Rl 8 dd@fiectd aitép portion of

received in
frame 15 to reduce sag of ﬂexxble container 10 when flexible container 10 is received in

frame 15.
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10 WO 2004/ 026661 PCT/ US2003/ 029871 [0053] Fl exible
container 10 may also include a display tab 110 or

WO0d26¢fdans for receiving a | abel to provi de P&F/US2003/029871

indication to a user as to the contents of flexible
contai ner 10. Such a |l abel may include witten
i nformati on, an enbedded m crochip, a RF transmtter

[ 0093]‘# 16¥iblé! Borﬁehféi 10 aRy ﬁls@fncluﬁéiﬂﬂléﬂléﬁab 310 &@Rr Méns for recelvmg a label

indication of the contents o | e conta| e
tp provide @ indlicafiQidA fiveeT @810 %Onwpfaegﬁﬁgble 6 %uch 813681 may
iiadeA iR ifSinaa6n, @h etbidePRlcesth, 4 REhﬁﬂ%fmtteTbﬁi/éi'?aﬁ eIEf:tromc or
the label may thus sinplify management .of H“Fﬁ

rgaaspt@obar pode|fendndieation eﬁb%mﬁléﬁnwf’é texiple gonfaiger i1

ﬁtcétfon' t§ac§1§1€ ra8dot éhaf&cﬂeﬁiaﬁ@n Bﬂ' tBS&enfs@hetoof. TR d@e bfthe ﬁbel may
es or a ca

inet chiller or freezer (not_ sho
tbmraplrfy mgosgement of maieaals sipred i Bl eoniner &1, ﬁ@?@%ﬁeﬁw 15,
EF’%&H i4 fﬁl‘éeq:fceiep & £1voalk-In09 Srtkht o8 caABhilldE of FréazeQunot

cont ai ner may _i ncl ude one or nore ports_ or
@gwu» containipg other fraamqs ew fexible epgtagiersybighnayppagar similar thereto.
bi ophar maceuti cal nmaterials or other solids, I|qU|ds
or gases into and/or out of interior (not shomm)

[ 0054]3A$ HlowndoRiG |6nﬂfr’ﬂb1®00n@§wa 10 may inglodeeng opmers PeEs arsfeadmts 120 to

[005%

Sa | e
évxfilil i I&édéﬂlt:ugg b er elﬁl'éﬁkﬁ?atérﬁgtor §1!HQIV¥B])ids ﬁlﬁﬂlcﬂ or gases into

pH el ectrode
adrod gut af vriterjor {rof ghg)fwn) ¢ eegogqa@erp}()o eonduits IPQ)way also be used to

E)%r?fﬂlhéé ﬁ%&ﬁﬁ&b‘a% skibwhil ?ﬁﬁfd@ pbasie @&Ita{lhe@ 10(6 2pfﬂélectrode a
Fasound sor, an op ber.) Conduits

trmdptivity bemserdtemperaties prells, 3uden seéﬂctlwf‘éectre‘éfﬂf- éneﬁeph% probe, an
ﬁlﬂagonﬁd Qﬁ&% Qiﬁ]hogﬂ{ fibé?ﬁ doniiisRbe rrﬁ?ﬁé ﬁdsﬁf%ﬁedjlg the-fcﬁﬁpart of the

pOSI 1 oNn conduits ma facilitate fil 8ﬁﬁ
eomthiner antl eri im thgdottdm parkoflswiblei caatpiger @oﬂaapqsgwmﬁ gndyits may

ERhRAL ﬁlllm% ond/dr@ditib8of tROEnRiMAY CbRdis 126 mﬁ?iVebLﬁtegral to flexible

connectable to a receiving port (not shown

Fenfaiest dfpT & may bbsApBSRPIe1D8 egyinG PBR (b U] ety 1T oxample

b&RiGiY1 70%omAbE cotbbas t@ afréckiviﬂgﬁboﬂ hsiges ﬁtﬁmg Blaébdtvl?lﬂuﬂ thé Billet port.
ort. Fittings such hose descr.i bed

o 10h35 0955 SeRpon s 1S ERPIRE Mo B0 e PP T fection of
Q&Uﬂ@%cfuﬁs Ais§ Cﬁttutgs thicA Qan MhinGh tESdler1Ry S¥tEY ddniehiS of the container or

sterility of the contents of the container, or

flexiklelspetaipermay gqqurawﬁye bs;eéf ’gaea{g:pggs mray be sepfigyed in different shapes,

Gl dntak QO HT B inB S arfaRR hh ﬁfﬂngsnndﬂidfxfg%&ﬁt (98) RERS elbowd) Filesired. In
as stralght frttings and/ or angle flttlngf |nclud|ng

ihothar pxanglg. ca@grt%bébépﬁdmudeuarﬂfaé@fr gt Tiltef#gY Hagurities or other.
Q%R e meeRdYibd thkWophiEdhatdifitdldftedall i | t er (not shown)
to filter any inpurities or other undesirable
materials fromthe biopharmaceutical material. [0055]

X DlafinleO8R o bordRR0tngy b @ difMed Eonduitl 1A dﬂ%gﬁttom portion of

conduit 121 on a bottom portion of  container
Rerthinergld. Dsinagecondnit 13hay Reludereclamp [ 2495 avabye S}Ot shown) to allow the
\Bkdfe g%?&a%émmmmmlﬂ QSnduﬁelbf-‘ﬁﬁy HethEHHRIf6aee obdny of

cont ai Drai nage conduj t further be
fverions dengths snaflogteffigient dpusss ‘Efr?@’ﬁth@ertltg o5 xamRls. draifgge conduit 121

%ﬁ' C}J%%?E 1&%&9&1&% JbQ recleﬂred)ﬁi% &ﬁcﬁﬁmie&wuigrgabmgss of frame 15.
ul

ength such tha
Mere spesifically, aortsieﬁ a2 ltﬂaY *et‘cféua\}gqgﬁl PEBed t?i?% ‘il %ﬁ% the bottom of

]c'énta.mM)fOeco SRRIE bf domBlrel 10, €PMEHp lof fadde Iﬁi)hlcﬂﬁhck)fo FootBIM@F Frame 15 in
allowing it to be extended fromthe bottcgy
groove 255. Groove 255 may further include retaining members 256 spaced along its length

which drainage condnit 121 may be inserted under. Retaining members 256 may extend a
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container 10 to a side of container 10, to the top of
frame 15, and back to a bottomof frame 15 in groove
WQ84/0266ove 255 may further include retaini ngPCRHERINH029871
256 spaced along its |length which dralnage condui t
121 may be inserted under. Retainin nbers 2
RORIOB 43 SEICO AT OSDBIR9S 286 GHCPR TRk Gagierso gondui ansy fif inserted
ﬁﬁeﬁetgﬂnﬁlgmem&%ﬁr &%52&&.% infBibit ﬁié@&ndnhaﬁdrmnage
dralna e condui t 121 e insert under retaining
21 s 50aV 255 ol oiler PR, D6 orguts AR BRY include & sleeve (not

SHOVBRRhdiAE erx'h% Behfor of QORtdinkr 103dtofah GfiRridk ARNE st thad o)
anot’her exanpl e, one of condujits 120 may include a

teipasqtare PERDE O QR ARISIIEHCERMAYDS W%ﬁt%s%ﬂ?ea? tagllow
HASERER lof HiBpHaRhie@ital it8al Bdld I \Rh@REr RN WheleR@bpl@of sucha
tenperature probe or other senS|ng devi ce may be
ETBURRISECNSAY i§ 2 STRSHNGY teapaEatpts dstestany [Ranpthier eprarmple. gy first top conduit

RisQp b@}{dﬂ?&mtrﬁa%ﬁclmta%rah@ 12861 &lvdive (B&R3he\n) s allbtk sefebtdve filling
exan'p e of such a tenperat ure sensor 1s a resi stance

drapingof thedepbamnaceupical matsriplthergthrons) 18 a manper supilap fyirainage
CRAdHI A1 and émpfizgondui ts 120 may include a clanp 123
or a valve (not shown) to allow selective filling
and/ or drai ning of t he bi opharmaceutical materi al

[ooﬁﬁ&ﬁr%m#g l?odm’% rm&fnagarera {o%ontt @ 1N @hAdEe of RIS 36 and

0056 ngerature control unit 20
mtrglomit.s@tsr?édhqr@pfms depigpd mFEGS v ralsoetergperptyrecopiggl unit 20 may

%Q@Qeéreﬁoﬁlr\[}g b&%&;leﬁb of Snttollel (ot §8%m) t@%lléw R 'u&'i' ﬁpcohﬁ‘ol the

, errper ature control wunit
hem;ng,. deolinp.cfresring oxthawing forexermpipl Oéﬁletbepph%rméeﬂwaé ma@ﬂals mn flexible
C oe+ne§ *ﬂ@%@. n Jt% lﬁéén@mn?o HGRE55 sfqnte@&tz@ QF wwaam&%sﬁa Ghnit 20.

oling, freezing or thawng, for exang
Hﬁaﬁlph,anonmgeﬁrcﬁzmlor thawagiofithe copierty efiflerib COEtélﬁPTa |19r elaceiiens

ﬁ‘p Bratute doRtrdlWRR 2D ﬂﬁy botshatsy M a bcﬂlhﬁlidu@ Etredfh Ftold or warm

erature control "unit 20. "Heating, cooling
mr éverzhrp@ cetact RELhF PRytadTers Weh coltarersa SiFaces, esdpisPpiaying cooling fluid
RIS itfogh), R 1d Nsi de tenperature control unit
“may be controll by bl owi ng a conti nuous stream of
cold or warm air, by di rect contact of the containers
[ 00?78 i &Bx%fé:rr@c{ e dmlci't‘ hdn@fefidure AntrBYundD03Y4 NGt &;@E’:’.Ing&glavmg one or

iquid ni'trogen), for exanple

0P @n@mﬂ@upletnb@a hentipg andfos fenbing flgmble cepianes| 10 am lfwlz@ﬂvafeuhcal
@a&-ﬁ%e cEtEhANEGEn NR ¥iR gep@e@a 19 FIG. OWBick ARekadsaGrnPirads&8ctional

atlngmﬁnd/or cooling flexibie container 10 a

nd
iew i anavefeskot 25cf interipn 26 r Foi|oxanenhn teapnsegre srufrel yyut 28§nay include
?ﬁ&g 28 &R G tESin] ﬁeﬂl@conzaméfmo 'th:obi drlﬁ@it fitcBstedts theRBE Also, one or

F oss-secti ona view of one of slots 25 of interior

a@re giplates,28 misy de mogeableraward éacé@ﬂlc? with ¢pntainep &0 thggsbetween to
f§ }![aﬂééi%xﬂie%ﬁém&& of vifen BISALIR Chrtaifer 110 ¢k bived R4 1%0dnd frame 15

o cool heat the contents thereof. Al so, one or

ircreesivefl inlef25 of @@pﬁf&wr%@nw\rleﬁ BP-cFurtham platecld cruld pp gationary and

Wk o500 LGB Rinithd hdySh@RIR oHES Indre norpﬁﬂigérﬁﬁie dohteeticd |nﬁ‘>vable walls,
contal ner 10 when flexible container is received

wrinees, 9EDlalAcfnpl ShAwR) pOnfiguiec e EQTRFE HPHble CpRtaines 1 when floxible

tg@ﬂmtﬁér?b %@frﬁrﬁ@ﬁ 2k rddBivdd i8 Qlot FIrAiRedativdly, Plafes 28 nfa9 B thovable along
w?thssugl aldglglgrrxa%{ movable walls, surfaces, or plates (not shown).

[0058] Frame 15 may be formed to receive and support flexible container 10 to provide additional
rigidity and support to flexible container 10, thus facilitating handling, storage, transportation,
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tenperature control unit 20 may include one or nore

non-tenperature controlled novable walls, surfaces,
WOR0044026¢6ds (not shown) configured to conpress FQTER$2003£029871

cont ai ner 10, when flexible container 10 and frane 15

are received in slot 25. Alternat]vel | at

B/ oRisppBTaBreshel thereafiss depigiedip E@é 9n€wﬁg de a first

&éﬁﬁégﬁﬁand(hrsewnabﬁéiuﬂgmq oft B@prsﬂe[m%@hmﬁé @ﬁoﬂ%péf&)g 210 These
formed to recelve and sggfort flexible cog%%;ner

@nﬁmﬁzwpasé aderes tyrBerea ofifigigiecontamer 1uppismor tmperatire contro
i, Bheou g@ﬂk@ JpBhingkOflexit1él Sontaiter 10 Inaf tdtachiatrdnsfr surfaces such as
stora e ransportation, 12 WD 4/ 026661

057 R 7 Lontile SRPE e KRR PY b gperature

é’o%ugﬁﬁxht%e ®or dxathn 1@& firSt sided 2 YFIGT vmf&lei@eréamamadouﬁ#@ odntact a heat
first opening 0 and a second Eenlng 211 on

Bmé%‘s purfceiedie OB¢ O#m%tFﬁeZSis inieEPR Fﬁ“}P@raQ{%)COHﬁfﬁlelglg 20 (FIGS. 3 and

glggpeﬁmggmoa;ohtedl GR t&hetaEe ofthe BiopRarhARutidal Material in flexible
container 10 to interior. 26 of teqferatu e contro

eantainep 40. Altgraatiyply: $iesle of Jexble gantaingr dQ may be epqped;to 2 stilhoy

Bi?c)ﬁlaﬁﬁé} LiaGithil @@tpetdhad Sdrrol &hﬂ' J02¢8SexaMpIR, tAS bloﬂ{aﬁh&féut%&l material
air at a controlled tenperatyre, or liq

B8DPe ﬁgzeg oF tgwegl Whilerin flerible poptain 10w flgribly fpRtang 10%%“"”6“ m
EXRAEP4 £nd Pandel 1558 1e84iPR i dof 3! SBtempraifre Ednersi I,

container 10 may contact a heat transfer surface

(e g., one of plates 28) of interior 26 of tenperature

Ms%' ﬂéJcFHlé thirde | 3R %&ﬁﬂmd %)betcbxhﬁ%%d BPFIRc18, %ﬂ;@ 7) of

to contr e t enperature har neceut i cal

lmpelram cqnﬁolfllnéﬂlobw@n sewaﬂwéiﬂei mthmetbeqn#mae%myal material, and

ﬁll %&t&flerflb%d Blfe $PRE AcAFEd i ShrdRY 2D SR @B BREortehifof flexible
or circulating air wthin tenmperature contro

gmtam@zoo Ry be Eezamer solidificd while plates Ahue GemRIasing3ia femperature control

'EIHJY 2@% S RIRRbR cohthia¥yald thhive dixﬂenfslbﬁ lSi Width ue lﬂﬁ atifRtion between
when fl exible container 10 is_r ived

fra
ﬁsst apRATIE 2 frandisscqrd opEwes Ldf B 15 pvih it st eaa) oge dimension
P RdiP230WHah infRior RAYSTHam®l1S &h thé ke die6tich@s Hﬁl‘leﬁﬁén 113, as depicted
mil\é be adapted to be conpressed b&i‘?@’!‘f’ ges 28 ngI G alg'
1GSe frpest &t Thee. flesible coptatagn 10 bawios Hiedrppharpeceytics! gapeyal frozen
fﬂ'lérén?glay"bé &ontib&d \Q&lﬁ@ﬁ@éﬂ&@?ﬁﬁrltﬁ&&eﬁﬁfeﬁﬁddrﬂy fragidd5. By compressing
| exi bl'e container 10 and

rame 15 are recelvgﬂ % dof
{blocamain, 100 Feme >, aoHesaStAIDarEPEape fPRFIoRH proble i ceated o
FRRHRIcBREIndOl OmemE’ the bl PBAThaSuticd hiaﬁhilltﬁdi‘em\ﬁ"ISﬁoﬁ aRkdat-8stional

28 are conpressing it | er at ontro

Feplepremotcs eantt B ‘Eﬁ‘itﬂﬁphgrcngt@n‘frol i e a&“ﬂis}f‘?én’éﬁ%%& gﬂﬂs 1s

Waflichiardyl ud ifl i @ifeR G Fieblb eéniERdR 10 fthl[sS‘aﬂloQﬁ_g e @ngAd Proceed in a

and second opepi ng 21 f fra % ch is Iessi% an
AP Ing AHPTOR GBI W HeIE] 2k 8 oo ole ontaer

24naRfforcé MBBiopRarinAcditil MarHaldh l@GH1E Contaiter ddf) Iﬂﬁft&l;@rany voids or
exi b

115, as depi ct ed d. 8. Thus,

@W%PW?BHW%MJ bl o5 °8?%‘Bﬂ3'5n~§<¥ STFPIBR Pr TR fuch voids or

sEEbE? Ronthdd Of 1?&1’:6 20 ®ith PlexiBle Rbntiigs N)Ilnid? b8 Ir@fb ifesh apithwsrcause more
i ckness d ned by frapme 15.

PSR e HEPAYACE R Egtial Somah et A OHE Pl 10.

I QfnAN a1y, Ahe Kbyt fmaE@ichlGRAdriaPey bd Realed ofthewddad tedfperature control
flexible ntalner 18H5a%6&g t he bi opharmaceutica
rgftPithypu B?lb‘ioﬁtamgﬁ Yestoss- sectional  profile
pronot es contact between flexible container 10 and
heat t f I 2 Th
[0060] Fngl ?58 mg}r' ﬁl%hgrt 1rexcfiud6811pwardllysexltend1ng sides 260, a bottom 270 and a top 280 to

protect and support flexible container 10. Also, top 280 may include one or more handles 285, as

13



particularly true in the corners of flexible container
10, thus allowing freezing to proceed in a uniform

WOriﬁ?MBﬁﬁ‘iln a direction normal to plates 28. FRGTAEY2003/029871
t he conpression of flexible contalner 10 may force

t he bi oph cal ter| i.n flexi Ie con ai.n
begt depicisd %&"sag;é s Sae Perebls b Wi gepgain stable

éﬂd@&hk&u@&a&aﬂaﬂ&bpelﬁbs §yec{ﬂ%dll§0 g nﬁteria]s@hdﬁldlteﬁgl muf:mad-beanng
voi ds or ﬁ s, contact of g%ate 28 with fl

@Bi*ﬁl%aﬂ%?xhi‘@t RS RGN RS AN I BT ‘thﬁ‘b%"gé%‘{fgé dﬁ%’F“é Celsius

Whild iy ssméﬂtd Ff}:l&ﬁlggﬁgen&l 00 hathaml uﬁndim useaamﬁopailmaceuucal

contai ned in exi bl.e cont ai ner :

DRREEE o SretOlim ATOxHE S@&Pﬁﬁ%ﬁ@l%&}e {égf@)o Peipssticiasid et

in tenperature control unit 20 through such contact

wWth plates 28. [0060] Franme 15 nma further |ncI%$§
[0068]\Borcemgmpls.sidesi? Recfermed of flyor td1g EFL 0N god top 280

%Fﬁ)o{:tem 206 mag 6& formel SRRt stbdl e Xish) fies QGU Bbtis 270%ind/or top 280
so, top 2 may i ncl ude one or nDre handl es 285, as

may Yomadrf copBEeEr piothangptrals rbdimg aluguaym, pelyethylers. i n
Eafﬁo?ﬁ?l% pdycaffenate aﬁ@)ﬁol?&ﬁifoﬁé' 2l eXarkite. f RIrikBOmArials may include

s which remain s and retain their
eqmnesita naterigly wisk at glass-reinfgeced plattia) qagbon-fibetreipipresdirgyng, or other

é:fkgweﬁin AR hatdigls kndvaPd oﬁ%ﬁhgﬁ]ﬁrenﬁﬁmﬁb@h‘t rafAs ﬁﬂd"\lvlhbﬂ are

Ss transition tenperatures no hlg er than neg ativ
qu@gle@ésarlgm; tepperatuggs iof wterrst. A willhsugdesipod by tE‘PSé élﬁll?ﬁign the art

ﬁﬂ?ﬁ?e% 286 bottth B9l Sadf Wb %@ thohdlitik Mﬁfe@ﬁﬁﬁf&m&ﬂs one piece

manuf acturing, e.g., sodiu r oxi de, sod
Rygdsatly conngeieq f@g@\r@@(f urtheg ﬁ&le%%yqocboafemém andlor tfR)%ﬁ@lOfﬂ‘ﬁ&F formed of
gémgtenﬁ'(éjg%ta%@&s 581 &'Qhefy‘?zﬁﬂﬁ He Rfméd sreifRR& YRk als and connected
resin (I and top 280 and bottom 270 may

tagetherd Fsfmes } gy @wngv@ane opmgrg foog gmbers 4 for B@t%wszfmme 15in

an bt f)&ﬂ’aogs As wikle Q@le%@@b@ﬂlo@%lﬁﬂe&liﬂﬁﬂé ar oo idMbers 14 may be
materials including al um num g%@yethylene

roesraite pR/acarRstablsdp Grenr prasRtides 2ahef TrEe/Sul f one, for
exanple. Further materials may incl ude conp03|te
mat eri al s such as gl ass-reinforced plastj

[ OQ%EI Beame 13783y seeirpflerible gontaasr A8 m iepd Ropition Ayiltpated fyf1G. 9
Srkdno SRANE Fdcfikates HRMARAILAR 204 V\F]M& of liquid filled flexible container 10.

strengtﬁ t o-wei ght rations and |ch‘% e  se VIC abl e,
dr parieylautde filling apddrainage aperafion ase Beyitateddy fiiq spifggncing position of

Lﬂ%% etoR@eP srubﬂﬁ@d 8i Ehh& 65 'Wﬁeﬁ H@p@l{eﬁ by tf&iiineﬁlbéi@ 34. Alternatlvely,

botton1270 and/ or top he nmopolithjc.

e biscariper ) mschecttiod sud i deneed Wikle Same A by iRe ribia Gptainer 10
La&h Iiqucatéi_lliﬁstl&ecrart 250 Ege&plgt@@ in O L@ m%@cribedjé&ﬁle {sidBs 260 of

280 coul d be forned of sane materi al

sframeraléwy dnclnde FTOQVeStzﬁég?OTG?fGWH‘g [5@duss (Fesct d&fma@F PeRdpie 120) therein.
MREES drédves ARy foP1he %&ﬁﬁﬂt stéragkIr Bieth cofduf§Whérthé¥Pate ﬁét%ﬁuse

i ncl ude one or nore foot nenbers 14 for nalntal@
fRegaiping mempers 430 RIPIPYS the raélg}oplogﬁmh gendyity ip gppoves 255 to a.llow such

%ﬁ%&é%ﬁ% blﬁ dnB @%p‘-fé‘ ke isl dBsifel € @thih fleki®Ricontainer 10, drainage
ers Integral tO or connecta

rondik K1 gy rme%ﬁomrsawe 13 by TRIELerIRS & “1155’11?59}1“3 retaining
Séiess 1962 ﬁléiﬁ;elzzwbame@otl@om 1AaydBdn Hi@PerD0 216w GithadSainage by
illustrated in FIG Such ar£€ngenent facilitates
t%@“‘lﬂé’ﬁ&%%@“@ﬁ%ﬁ?&%%ﬁ%di“ﬁﬂ f liquid filled

fl exi bl e contai ner 10.

[0063] Tn another embodiment of the present invention, a transportation cart 999 includes a
movable cart or platform 1000 having a grid for receiving a plurality of supporting structures, for
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In particular, the filling and drai nage operation are
facilitated by the self-standing position of flexible
WO9R4/8266fdr 10 supported by frame 15, when supptrF/ER03/029871
foot nenbers 14. Alternatively, flexible container 10

may be filled and/or drained frcne 15 havi

FpURE Brmes b vk %%PP%wﬂle@rSefP%@ﬂ& DR ERCPYS ?10'510‘%&? {8s depicted
RG89 148P ITEE 6l inbtudds @plulﬁny épréjedions 10 valvh\peotnslt fem a

260 of frange 21? % éﬁé} Ewgfgpves ZSa)ﬁor ecelv(g%a11
TERRIIDE 1stapcl 0G0 of gpwdls rojesgipns 1P gy be ow
B5RRQ 8 difRlihPubek @F adcbifm SN Fére sRedDtadiersat bbreccimelithérson. Foot
when they are gﬂpln use.

PERSt U (3. 56t BFTOR o ALK Fe0Eh A 1P S8 PPrgFL e dnpurfacoof

hixféh 1000 SEGRxarfEBRAGE 1S by &YRithih an epbmr@mmpbaweentpmjecuons
it is desired to drq@n flexible cqgtalner d& éﬁ £ foot
0 o fipither, ope ARfpotyRemRER O ATRRY L SFRFY PO RIDES a second of foo

REBRABHY B4 iBPbsREsHHdln 4 sebom dperiifly [66a LA!Itblﬁl@tlvel‘f/E aeges ram6 1005
Clanp 122 or a vaIv% (no shomn%wna&% ggen to 023 whil
Bl B cRpta{nes g hyp 2 % ptAQqt e 1 fﬂ&elﬁﬂﬁﬂ RPSIRgH 023 while
9' E&bﬁlﬁg& R 1 6164 feceilddQP 8 becbitl GhaRihg m24e IFafkhr st fo® fmember

pr esent inventi on, at ransport at I

| iSiobdeons fopkDACE 1Q6rey GV RREIPES O ABD H@Qﬁgﬁ?awsn respective
Bikdrdl ph@iond tﬁé‘r%bf\{b RifbvAfrth& 100K itd HraBdle & yﬁjb@ﬁéﬂ 1092. Frame 1005 may also
structures, for 14 WD 2004/ 026661 PCT/USZO%@ 9235 dii
bxreapived nrreneiangisyriage; 10A0 @ pRpestie s farciesians 1 Gitragding

?fofb@ﬁé}f 1576 e utht RfjechiBisAedchbed sy éQELi£Ide6lrediidd or bfePent movement of
1-13. The grid includes a plurality, E% ectlogs b

Fome Lardrmgh B0S. B EocPivgHnsar e A1) UPSgh Spypeing
ARG 8 HRtHRibB cbRers BEigg 8mbdgedthertbyl Q\/Iﬂﬁb’veb &rames and/or

arranged to all ow franes of differing. sizes

sentainsThefAiderent Fizey B begonfigyred Jn vapjons fifferent ays P%B‘@Ff%amo to

& e@idientBRhge al@ TRBPSt théreéffdnCart 899.0f frames 15 may
allow frames 15 to stand upright on receiving surface

of platform 1000. For exanple, frame 15 may fit
[0084]*)»11&1) BRIFORETU00 had Gidthdb EIritEI6H 103000 etive fisks (ih&]slkown) of a fork lift

urther, one of foot nenbers 14 be recei ved
Spre i) Ko v attopm OB e LS toreensR BS CHapPoriRy Apglor stored
TR SlaBt, Frimé 1586H ikidAdialg orl&)ﬁ&tlvﬁ!y hejisfcﬁied\trﬁl ayfprkhﬂ from one or
I'arger frame 1005 . hol din

A PTG BRI 08 PEBEATEF (o TIPORTHY Lo ed beren

Yo plefforrd 166C Nledrratedly, PREBGT 1000 Ly Iu&hfde meexsamso andior 2 handle 1060
second openi ther, first foot

seLgndcasn o, 102k, Lo e IRy FBBLH PSP 10between

AR 6A8abs tRREnRe tHRR i 20 &ﬁ‘dthé/ﬁalkllﬁfr&rzal Eilﬁhd:rJ htform 1000 may be
thereof to aIIom;fr me 1005 to sirad ecti h
ized iy Hameps) 5ty ComaURFTS 1900 PR TR o ng SRy dAbSTgRe the

YishRicditiésl niferPRRdoht@inds 48 SSwth ﬂll[dgjrﬁx;ftdcﬂnSvhilé) fr3mes 15 and

whi'l e straddll pr n.1012. . The proj ections
regieinersdd arrdge oalp}afijp LAO?)OfO}: exampls. Prﬂgelr EJ\}E ctive and/or insulating

NEV& B sh¥n 8 &¥n) nialy d8Bfovikied B cobér @idEFamkd il coitainetavhile BEy are received on
surface 102

t hus (i nhi bit the frane r om bei ng
RlaifoasmdQe0 *é’ﬁ’bs“{ CEROISF %L%%ﬂ?eélaﬂ the c‘ffg‘ﬁﬁeés damaged
thereby Moreover, frames and/or containers of
different sizes may be configured in various different
ways on platform 1000 to

[0065] In a further embodiment of the present invention depicted in FIGS. 14-15, a movable
transportation cart 1100 includes a plurality of supporting rails 1110 to support one or more
handles 1130 supporting one or more flexible containers 1120 adapted to hold biopharmaceutical
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all ow efficient storage and transport thereof on cart

999. [0064] Also, platform 1000 may include fork slots
WOROBH26¢51r ecei ve forks (not shown) of a fork IFGIVUS2043¢29871

shown) to allom1platforn11000 havi ng frames 15 thereon

to be transoor ed. and/ or stored. r exa
P TEE el reding] A SEBPPRE ARt et FEd T {29 may be
dfndnSiokdd \fnﬁerftﬁéimn%&u@bet\%éh ewd &rﬁﬁﬁfoainlgrrﬁls(m 00 £ueh thaﬂhdndle 1120
20 to a storage freezer in fr

hgyipg eqntaings A Bi0pttaghgd B]elt:ﬁq IBW]%%GB Gupp%l]fl% Faﬁléﬁ fﬁ)etp )yllow contamer 1120
t@t@ﬁ&@%dﬁe& BR GarfrBd00] B@ﬂﬁdﬂﬁg\fﬁl@, C1R:) ﬁ@&& aﬂQﬂUdQﬁbs&nﬁﬂl?(ﬁeq)endqular

o allowplatforml

1o e engiding! ARorE0n ot OGNS JuF S TS BRREe L) eteg o one or

HRE Eork BRBET 13D W b6 RHHnE n thé ok naanarué depiced il HiGl rn Contamer
freezer. Further, flatforn11000 1¥$if lize

I3 may inghdea flanes J 432sing iORRPTmorp)aRe r&“‘f‘i“?& ‘?“ﬁ gt more
pokl 1 Bbrhddld 1196 H ataa: m&ﬁ to &ick phé mpmea GEFIGTRS . Réndrhing to

into containers filling may .oc

HlBale povthiestd |03 Aremmehestagiabip o 1 gtpede bithp aftrpyssrs to
tilag%rt t{l@éonﬁﬁﬁfmle&wef B hlh@i'ble ArthN60. extd, wdvabléliaar1100 may include
I nsul atin

cover_ (nat shown) rovided to cove
whtels 1 e uciie EXNRER M) B0) REg v o plton B s 1150, o
8'&95.&%3- B{2f2td, Sholvabiddat 1 0@ ey REHE i@ﬂ@sﬂéts {(nbeshbwayfsreceiving
the containers. [0065] In a fﬁﬂé r enbodhggp% qE
ﬁoﬂ«e oﬁa fosldiit (optsheym)ite ﬁﬂ%wpab&?% © trgnspqricd thpreby. tor
SRMBR! RovableRs 0 90 Ayl tRAifA o &dddBort E baitkerafrgth bicriniote
of supporting rails 1110 to sup%@rt one

RGP ooniTY UG ASP AR5 Ee7ST, 2 SRR op Allink Containers with

@%ﬁﬂaﬁh&@&&ﬂ%&a@%p&Ms btBerN&datloddi ophar maceuti cal 15
2004/ 026661 PCT/ US2003/ 029871 material therein

during freezing, thawi ng, transporting, and storing
[oobbfﬁ@ﬁ%meﬂi?{b@hﬁetiﬂ&%e;ﬁmeﬁmvedmdﬁ?m ﬁlbﬁallb&dmﬁd:sl udnh:aﬂ 1300 may
openi ng bet ween two of suppor rails
e fegarmb? 15 haldimgg f%?&‘?f%ﬂ%é\“ﬁ@%@) a5 figPigt 9@ Lei? F&“ 13500
H%Mdésertﬁﬁs 1%@0 tﬁ*ﬂaﬂsﬁﬂ frdi‘lﬂ:dlmif» Jagid Gvﬁll%) cll%ﬂge alchAmelaon fo E’Eﬁéllvmg frame
0 be transported o t r.ai
1350 Frae 05 Lm7a3 Do oeats oh vt {0ty Hsehoine AR o 1 ropdy Y i 1327 or
L%gﬂ3%slefd<{aﬁl 13oib1 rZAS afip @&y m&g @ailldo inkchiA6d Hrvart 11 BaOsto @d&:cor
nmor e handl es attached.to .qne nt ai, ner
oBkPRBSPSALR G AOn Hhef HEMSRE e o HendblP eqtianer 310 or may
Eﬂh@m&"oe pkeaéHt: 3h At 1308 18Ry 825 ﬁli}?;&?ﬁoﬁblfe h@slpev dispdkal of such
avi ng one or npre apertures r receiving an
RS, IHiSvels, 5P GRS ey el & GVt AR el e gLl o be
AritRed theRFeRP |Sﬁ&h&ﬁ'1ﬂhtﬁnd§r| ifiludt. valve (ot §Hoﬁ@) dirO)theFin&ns ek, allowing

nmovabl e cart 110Q0 e atta cart
T o of 5 Do e blS A GRURE oo 1300 may e

GRIea kR Q6rE dt ShdRi-iEhlstorag edutical ki@ferial Ar srapsportation thereof.
novabl e cart 1100 nmay I nclude wheels 1150 to

facilitate rolling of novable cart 1100 by a user. In

[ooﬂg IFGON 7119 dé%l@te}leﬁa #1568, erd%dlrn@ﬁt o B mdk A tRaispor@tion cart 1400
reto,

e cart 1100 may lude fork.slots 1
orebRRly o uscaeoviels RerL oo GRS 18 TGOSk maceutica
t Dt @YfeFOMABY Rd58E With thO Prebddt HentibRNSROTA00 Gheludey Mijterior 1410

Elg{;ﬁgggﬁgﬂ}ffg crmvgllg: lﬁ?&? giraék} é‘]&g&qg? X$Z%M§eldkr%§131oned to receive one

or more frames 1430 supporting a container (not shown) for receiving biopharmaceutical

materials. Further, each of channels 1420 may be dimensioned to receive one of frames 1430
supporting such a container (not shown), when the biopharmaceutical material in the container is
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tenperature control units 20 to a wal k-in freezer, a

filling station for filling containers with
WOR040esttaceut i cal material, or various ot her PCT/US2003/029871

| ocati ons. 0066] In another enbodi nent of the present

i nvention, a nmpvable transportation cart 1300 ma

m@cféqzvesf%te rSngpicaly e HpBATHEF el AP e b frgrered 2 substantially

I

@nfashﬁ@n) ey, chaspelp 420 mqng d#meaﬁenedfs &@W fDr ﬁﬂ?b sqbsffsuq%laymlfonn
aﬁcﬁl&s ﬁftﬁgﬁeﬂm bhhamacalicaPhalefR 8K fuk BehtdihdEm %@.ﬂar

rou a sid 27 or a top 1328 of cart 1300.
uppq@mca\}uc&bwenaés feqzew inj apifoaepatics may take ¥ tyes gpace than unfrozen
&g+ﬂaﬁrﬁ£ceu &EM@%&&&@&n—Mﬁﬁ kRbSwhikh erpﬁszeh bidphiSaceutical

k fromflexible contal ner 13 or m

maﬂqeﬂ\mayéahsen @ﬂ%@moweé aFer exzgorie, aﬂcwlefsgemﬁrdvl nonfrozen

W chmét HapCdhe td 4 Ak S5
%g er natela\l/el Y, L%%&?f%%%d@é smagé:| gél ude an“%lﬁ)tl’tl Oélt0pen portions

el 8. comening 2 10sind sesprdiorienige 2 b of 5ape15 efafmmegupnesiegrspfexible
c%ﬁgfne? ubhﬁ{e cgﬁy&d' rl‘)ﬁJpHﬂ'ﬁla@cuM@a!l %@teﬁﬂ%h&h?ﬁ@)en %l@fu’%?s'in’e is being

ans for allowmng “selective renoval 9
amnd thesidlep @areofa(g gn 6t et appeue:2 Kond gesppd %emg éhlr)to @%15 may have

glﬁ%ﬁﬁﬁrshége'dlué ok frodendet gla% 28 BR ik oh&inps SRR ziRf of the

meceut i cal” material or transp ortatiaon_thereof

p@Ma@uml matyrial 9 Thuspihe pmifestn ngtuge gf ﬂr?éhapém fFRgeRt  of
LeGtidal RRSRA Ha?ttdk@ RvheRéd frordPRlowR cBIREIR P42 18 bS Rarrower than

us able to store fléxible containers and franes 143

thiey might be fon unfrezem blpm@ﬂemcal matprial. o Altgpatively, ipppelsi 1420 may be
ﬁﬁ&@glgxgég‘i@ robbibdrdrs aH&/&S&H{am'eﬂ\h%ﬁHgQﬂch Lﬁﬁﬁienwgamaceuucal

I nc an Intertor 1410 havin lurality-o
oiateniale I8 partiouder, whenishaymels A43{nse 20 al;_r todpldisach unfrozen
o b QREG hBtefiCHE YheBHSh th&%oﬂMyQ)efvﬁé’dFﬁﬁn 44oBQhannels dimensioned

su porting a container (not shown) for receiving
tha eaubelent volime Ghitoasn; baqpéaﬂmeWFPé mategigleh of
channels 1420 may be di nensioned to receive one of

frames 1430 supporting such a contai ner %not shown
[ OQﬁadrEapm@fdbm@phéﬂfPaw pljocagludemsuprogtingirail 1474 o gaeh4ids éqcreof defining

e hinrdP 24P éf( @&@@613 & rQS/ ﬁcﬁg&%é B & shppdktBd By i‘vfo%ﬁﬁﬁbmng rails

state. Specifi cal bi ophar maceut i cal nate

35 bramesoAaH miaﬁb%mmélpam reEpyaple thiepgho li‘ﬁ“f’}‘ﬁbk%ﬁlé é‘&‘otasd/ ora
%+9o%te@1d£ 9440, A 1900RAFbe Iﬁmme% Ofierd 1465098 amgole platform 1465

ding the containers ™ (not shown). Thus, channe

m@abiayo qoet 140 reFiustherneset 180 mny wlufdslots (1R for recelvmg forks (not
%\g@%@& rbdkay (nH{HhBQﬁ)mAﬂJ‘ b&kfh@@ ﬁla.?f)e tohged JfQKaQJhals such that multiple

armaceuti cal material in the containers.

pam 149Qmzy be stackss proma€ each pthay %F’@F‘PE’L fop flf"H)z"é‘H SidF'F 1480 may be
UbinfeRatd Aichedlto BRY ofh@ki® alifw b£E 108 RAG: Ep&rh@h@ oHﬂlee%ﬂﬁbF carts 1400 on

b|o har maceuti cal material, due to the non-unif

Owict Ktapleng masdEasiommsf MaREA LBk @ah shovmy dsi dsqcﬂhfé&/fm cart

tl@%@ ch 1800 rh%’ﬁebxhﬁzeﬁ%‘xt 1888 R shorf-Rfm %ﬁg@&f&mopﬁaﬁﬂa@éﬁhbil haterial or
cont’al ner hold gg nonfrozen blophargﬁceutl

rFERREROFtAYonFagTecH o (SN 2B EHERDL TR APty %atﬁfar@gw (gt shown) may

SIMaEta BB @Pﬁﬁ rbfe iPMSd cdriméhicatiolP &th, 48l inddrfdr AL of cart 1400.
second openin of frame 15 of a fra

<Thaping| of ygekhlc@garg@iaﬁugpq‘l, gyatenigh coptginerdp ﬁ?%]ilﬁ‘y not EL%%% EnIa}E] 8e facilitated

ly%gﬁ@ggg&&q&m&gﬁ material which is frozen while
pressure i s being
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applied to sides thereof (e.g., at first openlng 210

and second opening 211) of frane 15 may have
WoRaHBsenishape due to the presence of plates ZETW}SIOW@ZWH

openi ngs during freezing of the biopharnaceutica

mat eri al. Thus, the uniformnature of the shape whjch
[0069bAigrougibihe poraineas. e déscribed haneisy as Alexiplg portaipars, niggers may be

M&%Zo?g sl %@ﬁgﬁﬁ R Sag %:glgﬁlé léhekb? tHARKE. 0%[’1 atsg}ﬁlnnglﬂ h@rial may

be f rozen rmaceuti cal materi al
rétatmtsrsthe\aed/yr stapd ain g itse 110 ematy 256 whert fikadayibipdriophgrmaceutical

! &‘é thgnf LS or2ne e%on&ﬂfgf ?du[@ﬁ&u&oa! &hﬁ&eﬁéﬁﬁf‘aﬂi@ﬁ §tdafd plastic

Br6phar naceut 1 ca eri a articul ar
mﬂhnge[bmama@nadéﬁﬁmdf$@@Hé@mﬁmyﬁﬁﬁﬁﬂ@&6ﬁybﬁﬁﬁb&@hmkm“mﬂ

bl SRNAL] L er; the'c er forme
%%%%%rg,!}i?e ﬁﬁ £ Ehl, fol AEmPLE MR EeR fhet G@cﬁﬁ&fsw‘m formed

r th n su anners di nensi oned” to hol
eﬁmm@nsemmmmmalf santaimoutir Spfseswle ehugantag the ftesior surfaces

{T%G ez&%ﬂsf&&;?a@é% oﬁqgﬂ & IP&W Wit 20t QndTBreAl @ifect contact between

ting Fall 1425 on each side ther eof
the boaledg.g., ummmmmperami lor btefl interios surfages afigmpgeature control unit

3558 bl 3l SRR Bl GRSl ke, Alemativly
thielooternriaces efith atritaindrofor haldios thediopharmaceuticab (ratsrials gy ke in contact
SR gt[r) il p+ mga?igp 2@@9@%&%&@6 a1 MﬂnaZd 19 ChRE e M(ﬁﬁg @AY/GF heating of

nmova rm 14 attachable to cart 14
Fhgrcoftaingrs bang mﬂ@@h@%@ﬁme@lﬂhg ein M@ufedhe temperature of the

ngﬁ%&%gf&ﬁng@tl za%*m@a of a forklift (not

car may be forned of materials
such that nultiple carts 1400 may be stacked on top

loﬁg)l e@%ﬂo?%?;ﬁ%cgumgf attac @%ﬂ%’g&%aaﬁnéﬂ%ﬁﬁbg@ éﬁ.Qy thus be

eosléd drafirwise &erppmgulamd & temperaturs conthad pnit A} (e, 101@ Gllbé‘ﬁo
K49 ! o
;t 61?]1(3{311%1’ - no Igu %ﬁjﬂ @%}é%lgt?ﬂi %%rcfi b%nﬂdﬁb@%a be removed from

r cart
¢amngierabut® eontxayumte’!odmrtmm theflexitdn epritainest-rud tthetf@m?ﬁ ‘or other support
of, I fr.
5 #rg r%rgsb s l?lgl% aL ﬁgpﬁlé %Pﬂéré %glrec@i%cﬁfl ofkonBEcted to, for example. The frames

1 ONn N an exanple not
ahe plhelt &aﬂporeshheialteeholdmg thie Bmeible Comsiners man pe sierpd o large philler or

Zf}hrr A g with | 01 eﬁfi%: g?%elgﬁ‘n'é 3t abdult h%]gh who! gg&é’st CeMus\Vedk Brample.

cart 1400. of the
bi ophar maceuti cal material container in container (not

(O b SR P S BN P PR i s

tasdollowst Blexiblesomtaigerd@dcinpanied intaeframenl Sas depigied 9| FAGS. 9-10. Also,

ﬁanéfllSa ysde gLalggd iff Qrg{ls%b&ﬁ{/ ﬁ é%%f%(f@%faﬂ%n@{raﬁ% mto 4 filtthglstation
SCL show@wdmemdimharaiacmw materigh for iexampieligyid @?@Pmm%‘l“ﬁﬁd“ateﬂal is
IHSC%%d {h}ougix I:?n\ﬁ'nl? PZ(? t%xﬁﬁ%oﬂ@ﬁgr i Ith 8& é%ﬁ‘l}tle e}:'rame 15 may be shid

bi o ar ma nmat er al An exaqg such
cﬁmmampwrtauomtadt zmwwbswmmgamhéﬁl GFWI%YP Oﬁao%%le 1500. Flexible

St 2 Q%%rr n’?t%ﬂ te IPH ltA(a J:éﬂlg.?l B Bdtdifind Wﬁﬁ s&iie. SAKGH filling in either
s r|g| mat er may benefit” from

adahnbr dn:able coritajnadi10ywiilgheldiie fampg 135 ds inssHpebito tergpegature control unit

f a lled

¢ %(? rrn% 510&9 gn lgéf ?’ptﬁqlgiﬁg{rﬁgéeur%cﬁl Q@nt&ﬁ D485 Sy WhBtAREe controlle

material, contain
owtits0 is a céraroled miringh(edo it @g@twteﬂ@ P&f@eérqe&rus Subsleiple for example, such

that the freeze rate (including the dendritic freeze front velocity from the sides of the container to

the center) is controlled within upper and lower limits, as described in U.S. Patent Application
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(e.g., heat transfer plates) of a tenperature contro
unit 20 so that there is direct contact between the

- WO8B/®46fte. g., to a subzero tenperature) or hei1gds2003/029871
interior surfaces of tenperature control unit 20 and

the outer surfaces of the cont ont ai ni

SR HRES RS, LB, coete @bt icarapgpcA fpterig s ppeventad
ot WiHied Shébby frevetaiphaiagtisle dpradandntifiig Hicrpe:armaceuucal material.
blopharnaceutlcal materials may be in contact wth

air flowin interior 26 of tenperature control unit 20

[oozg KRUE tidPhamRiRhitilfl ndiéHali flR@®lel oftaér 10ti§1R0AR0 HeRibIIoftainer 10
Vi ng the bi ophar naceut i cal naterlatﬁﬁ%herein

e frcomAeed eGP teERPREH copfiel ung 20 pavAl bEAERE a9 Placed n cart 290,
BF 53nS 15 RaPBe mBMHdNRb b @8kt intd?@r $o of &t 290 and more specifically frame

| ophar maceutical material in the flexibl nt al ners
ergest betyeesivel i eartplignnehifd apdmay fssh (@cfumoﬂd?lﬁé?’% é@emaﬁvelya frame
1 R5TY R294Hc8d B Fest Bn & BHRAT AHUEL98 QPEA 90 BEtweerdphdt Gils 292. Thus,
to d subzero tenperatureéﬁPVMen such operation is

Fenpl Tnabe ety mewes figmeiat éh PHTEPI oAt JeriperafEneRpl! ot to cart

IRRaNidhy E8méE @5‘ tvﬂﬁh téﬂ{ﬂkltaug@cogﬁolﬁﬁmﬁ |aﬁkgca§‘tr290 hre@¥datel @djacent to
cont'al ners and frames, or other support

coeh clberst Mt e 15 srinomay Do Pty RBlogoin 1ige Brerei o
L fe, £ RANGH ket l%vmfg% iR R fxmpéAfird 6fABERE netivel(dprees

support structures hol ding the flexible cont I.ners may
Gelsiys, @8 isdvnieelly pregeng i lee pedical gpstitupipnsds.g, hogpitals)an
interior air tenperature of about negative 20 degrees
Cel sius, for exanple. [0071] A typical process of

[0073} Besl be gvidentitodhosp slillest in thegrifram Gp Aboverdeseation hat other flexible
?%ﬁa%érﬁlna ﬁavg'f ﬁ'rcblpt@?s frézen B%E@Yéﬁrpeﬂ: l:u?exdtﬁérﬁlsé’ @%ﬁeﬂ @hd stored in

IS |nsertec Into frane eplcte in
the b@me benst as fexibleconmingni. tfe“"bWalé &l berpidentiigh yanioys frapes might be

fiided ?(%?1 ppdrt @:noﬁs) coﬁﬁﬂlelts A fRRTéERHNed B témperdthrie Béhtil it Z0along with
gnot shown) where |0Bharnaceut|cal materi a

singrEHpoTtablp hySUPROBHNE gqjlplﬂg%ranﬁﬁxftémnézpns qgegcnbeg above. Examples

'oPs%%ﬁ Eafled ﬁae%&m@u&@ﬂé&% UE. Patbhtpp b&aﬁomat FU/25@/025, filed on
In one exanple, frame 15 my gEES|

Seatomio 29 00 Aol "Sistome gL MERC B oriey 1y SeHneBiqbpmaceutical

MtFial"2 Als barfous apBrathRdntrétuBiKd Bt beGliREaait €dol, HoatNal/or

then be fifled to a certaln wei ght determ ned by the
sempress bignbagmagqutical ﬁ‘{j"‘ﬁ"ﬁ held ‘H@F’“gﬁﬁﬂﬂé‘f‘ers ?‘Pdé’i %BF%S recetved in such

GRS Eonk®l uhl] ERaniitdsbf hlﬁhftdn@ﬁﬁnﬁécontrﬁl un@s %H@d&nbd@hﬁ) co-owned
tenperature control _unit shown IP
B1-3Platerhderligriondeniad die: 40{4%. %%Zeﬁlf4 A EA @wﬁ@ﬁ’ a%bﬁws and
Q@&ﬁd’c@ k’ér@eezﬁl@ | Mix&g ahd TBavﬁ@é‘Bfo@lHrﬁﬁheﬁiﬁﬁIMﬁteﬁﬂ Gattom&pdocket no.

gatlve 20 degrees Cel sius aor belo

r
017 hRiriter & wifl bg sdead et oA TR Q%émase@ é??%ff 1400, cart 1325
foE S B300) A Hevié&! s deYitifiZed D é6 obt Hemethibd dd3eribed fidrabmeainer 10.

to the center) is controlle
Norpass:, i BRI s A e HRRERuEY e h g the ar
Mﬂ{o@%@%s ey béﬁ&&%ﬂ%@éﬂﬁc ex&ﬁﬁlbﬁdlesmcd D& ¢if afd 8 Seps for

Thus, oconcentration t.he har maceut..c
|’P§ff@‘inil’£ pgxe&og@gm’eégvm&g'qe (%./ TOGERS blop%a.rmaceutlcal

RhEMaNt i ng undesirabl e degradatlon of the
bi ophar maceutical material. [0072] After the
bi ophar maceutical material in flexible container 10 is

[0O7 4 et B%1aBdVR deRAbE Meiblelddntaliiy nb@ bk iV edifrbrh @fietdee or other

tenperature control_unit 20 manual
rﬁy;g‘@ dor; stpragsof thz@@mble containers an conten t\sl the}/eoff‘jl ata contro?lecij temperature.

These flexible containers having biopharmaceutical material therein may then be received in a
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Further, frame 15 may be noved into a cart interior

299 of cart 290 and nore specifically franme 15 may be
WOr280402066d i n cart channel 297 and may rest on R{T¥p3/029871

rails 292. Alternatively, frame 15 may be advanced to

rest on a bottom surface_ 298 of cart 290 between

terpssee cpaifal ynibfyp heatipg, anelting, andior frgwipg fhahio coticR) paterial

ohiafied InGhe £t cdntiRfd, OF 26 of tenperature contro

unit 20 to cart 290 by sliding frame 15, when

tenperature control unit 20 and cart 290 are |ocated

[ 00 %ﬁ%e 3 ve d‘%@&lbu@ﬁ hewill b@ﬁﬁder&%a t¥brel skdlle@ Bthd &t that the flexible

ereln be transporte to a Iar%f freezer
crogtamess ed @remmny beadapted £08 pseHR GHRING TRMES SioREe Jpifs, support

dBRRS afa! p%rthion%QRéJ Eenﬁ)%ﬂﬁltré MtrSQmAE BER 8RchatgRtsS hndFor pseessors of

I's typically present 'arge nedical institutions
(aelogs shapes opsizes) Eyrther, G‘!F?fsijmeF:tCOWFfsskF@P@&‘i sruciires, deqt gcdangers,
m 3 érgﬁ% doHtr liﬂlﬁlt'.,a.11§11;1/01f ﬁrgépséopsemﬁm\éﬁaﬁﬁﬁs kdcBilvE ABkib1B 8éntainers of

cont'al ners nmay have their contents
vammhapns or neqsr Thesaframes q:rsepp@ttmqnumyg@mt@ofoamg or short

f
5 o OBy S s s e
e, aniniay bg e@pteé tcs@epwpm the/Bexitde) gonmws@ﬂon@m@gmh@@%@mﬂ
Sé.ly £diduld & for [eOthe Widtdpe dflts @k %Qpéﬂ’hatnhn carts may be

ng sup orta y supporting structures in t

msdnscpwraalaw |ﬂmn¢!@rra@ to reaie ot pRIVENAprBRREIE R BT gneed period of time.

r Bfs] 286ks | ddntiner t

M?%“&&ﬁgﬁﬁfgggF hg&ﬂﬁd%%%%ﬁbggﬁ'glIedsonn eStSellp v
#BicuPBORMAFTAILE conteq) unitsy heab Arshangers MBERBRIOPeSTOrF B %@Pted for
LRl A AP SR RS H{ph&ﬁiaceujtvgﬁ Rhadefthls.- AR %86 transportation carts
various tenperature cont units mght be utilized to
mgn be edwirped with widrisus Fensperbwechamsph stdae Bhtdls gidepligss. dry-ice
age bt aEhtE| tEmePdt nfd i ing N anfl E@Eﬁﬁné’se&%ﬂi&? deviidds to

suc

nperature control units. Exanples of s

fasiitse amp@t androrgepizatipnitheseol, ShafEBEROTBUAR GBHS TaY éme}ude any
lumber B8E161 tfor%@ivh%@ﬁdl@;ﬂe %ﬁésﬂoldm mﬂ@élé&;"}ﬁa&?e?s fof' trzhﬁﬁbrt and/or
consecuti vel entitled "Systens NE hgds O - oth
Fiomes Mot Niuhergth HansPYYEEAO GRSy 8 dsgléa i Pesggeived in other
M%Es?&ﬁﬁion s¢sBintsQLéeA, MP&datbleArpland 6dfpSH dontanteryy. t her, it
W be evident that various transportation carts

(e.g., cart 1400, cart 1325 or cart 1300) or devices
[ OOZ?‘ Wiie4hd Jn’v&ﬁgn hf? bEQH deficRH bnd diSeribRl Ot B feld, RS bOdpparent to

tal ner . Moreover, fromthe present descri ption,
rthoswlﬁlﬂedb@ﬂtem?lﬁmfraﬂ}h%}é@%@é sredifigatigns additens) queamirtwni #pd the like
Wt be iR c{e%:ﬁ'ﬁﬁ 24 tﬂm%npﬁ' thePidGentibn m@lhe%@ 8¢ itieréFore considered
exanpl es descri erein and the steps. f
pebd within thy seope ofithe Enygntiogas é?f@ﬁ@ the,fpllowing éli}“?f’g and/ or
processi ng the biopharmaceutical material. [0074]
Further, the above described flexible containers my
be renoved froma freezer or other systemfor storage
of the flexible containers and contents thereof at a
controll ed tenperature. These flexible containers
havi ng bi opharmaceutical material therein nay then be
received in a 19 WO 2004/ 026661 PCT/ US2003/ 029871
tenmperature control unit for heating, nmelting, and/or
t hawi ng t he bi opharmaceutical materi al
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contained inthe flexible containers. [0075] Fromthe
above description, it wll be understood to one
skilled in the art that the flexible containers
descri bed herein may be adapted for use in containers,
frames, storage units, support structures,

~ transportation carts, tenperature control units, heat
exqﬁa ers, and/or processorS'Of' vari ous shapes or

Si zes. urther the frames, containers, support
structures, heat exchangers, tenperature contro

unit, anld/or d to receive

~flexible contgl)ﬁ%ﬁ?ﬁ% a§s"§§¥‘ %Wgﬂg?pl&m%“ﬂ‘@s’ matarieh gaid system
f r SR@BrivRE: suppor t structures nay be adapt ed for |ong
or short  t ellfuiabiifrelo kel SHLAL S G Fetjoaaterial throin;

cont ai ni ng bi oehar maceuti c
frozen stat &chipeleggfisy é’dafdfaﬁﬁt“@dalti@amp ardspdbbntztrﬂibeof

f | edphirtaceatitahimiesia; ma@nt ai ni ng bi ophar maceut i cal
rraterialsin iguid or frozen state. For exanple, the -
storage unit$ S%F?q”a?}‘g’ﬁﬁr“’t'éﬁ"f’%"‘@a? fupPQFEspidifiame in said channel such that
i nsal &amelreceiviag the worttdiser BBt irah sixa at’ I%ﬂJnQ s@bor@rag ’ n\&?ﬂud channei and

t
RIS 8oL R R oL s e

co rﬁtsa?rﬁetosaldfﬁraamewm ﬁteapntens of thel pippHatmacaiticd) GlatéFi@Snd said frame
termpigg@t;méalgg)mghgtmepmts ‘heat exchangers, and/or
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bi ophar maceutical naterial. therein; '~ a channel

configuged tQ receiv i,d frame and said container of

bi opharéra 'ﬂt Sute C&‘Ta%“*‘ﬁh‘a’"ﬁt“‘%ﬁieﬁﬁewhﬂwmab engageable
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7. The system of claim 6 wherein the at least one alignment tab is engageable with a

recess of the temperature control unit to align said at least one support rail with a support member

of the slot of the temperature control unit.
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said franme-receiving the container extends from said
at | east one support rail into said channel and said
channel extends fromsaid at | east one support rail to
at |east a bottomend of said frame in response to
said frame receiving the container of the

-bi opharmaceutical material and said frame being

recei ve% in srgl d chgp?qej The systemof .claiml
wher ei n Ssai d 2t SEERS clgg! é‘ﬂ‘ﬁﬁdf“ﬁ‘l”ﬂs&}gla fprklifh plptferdceiving a fork of a
sulatklifitd alowyheantainérad bd moved bp Bigitérkkkt.nal  di rection of .
sai d channel 3. The systemof claim| wherein said

channel is en ageable with a tenperature control unit

to al | of sai dh¢ system of dairel fughedoropisingaaliip traf fol @MSIting NGuids.
support rail fromthe tenperature control unit and to

al | ow sald frame to .be noved fromsaid at | east one

suppor t 1Pai | The Wﬁ%‘“?ﬁ‘@a"tﬂe"dﬁ@m epidedripdray cohprisesiatseledtively openable
Theussst em of claim 3 wherein said channel conprises a

bottom side and wherein said bottomside is at a '
substantially sanme height relative to a bottom side of

a cavityl.of Thesystére opedimt ILithe? 6HprRing ¥ Wh&eled%nﬂ?ﬁﬁf codxﬁtlectted to said at
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relatiye to each other. e@sdyigmg%an“)p%f"gﬁa?ﬁ“%"al materil, the

f uPetey comRgsiBE si ng at | east one alignment tab _

engageabl e amtatHing A @niaRBREbRphdrBaeMtal RdtertdMol 's¥borti

thg ngarl}apn with a slot of the tenperat uerre gorﬁaﬁig?érsgppomngthe
nitere “the system of claim®6 wherein the at |east

o n e al i gnmenlecatippthe Samegaysabirerailiof ahtra’t\spoftﬁt(bﬁ $rts@éh thdlGhe frame

 t eBR&Lakbh %e%@ﬂ:t)ﬁ edil 1Htglatch4n9el% g cl'?tmne?i %ﬁnds E?rg%heg?peppﬁ éanl to at

0 rail a support rre
te-ﬁ"gﬁf‘ ?tE?l“be“éGﬁ'thBPm"unlt 21 8. The systemof claim1
further con'pr|3| ng a forklift slot for receiving a.
fork of t he, contai ner to be noved
by the For k|ﬂ¥°t © d°€r'ﬁa"“ ‘Zs}’fvgéfﬁ"”l“ leratingrImPrizes meuing the frame from a
cOPAYIY aff atgmperatyre porlﬂphy"tftm chaoddl efithd trgysdortativndst. 10. The
system of claim9 wherein said drip tray conprises a
sel ectively gpenable_ aqutlet. 11. The systemof claim
1 furthth coMfisrmetiof gf claipd arhersingt botiem surtacaxftieaetitdnd @bottom
S asuiifacel of tHe@Ratinel@Rtocated BOIbbutfadhrhe hefohBlela@Ve t BSh other. |
bi ophar maceutical material to be transported. 12" A
“nethod for freezing, transporting or storing a
bi ophar H¥aceutheomthodref daimdB furtheecompritifdo ity § fr&ﬁﬁﬂ)m the support rail

at {,AGHPIE mR b OV aiera&(pe&iuré%om&%m CadbioSa SLeT L2

a frane for s UP the support member being
at about a substantially same helght relatlve to each other.

16. T.he_method of claim 15 further comprising locating an alignment tab of the
transportation cart in a recess of a temperature control unit to align the support rail and a support

member of a temperature control unit.

17 The method of claim 12 further comprising engaging a fork of a forklift with a
forklift slot of the transportation cart and transporting the. cart utilizing the forklift.
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container; and locating the frame on a support rail of
a transportation cartsuch that the frame extends from
the support rail into a channel and the channe

extends fromthe support rail to at |east a bottom
end of the frame. 13. The nethod of claim 12 wherein
the locating conprises noving the frame froma cavity
of a tenperature control unit to a channel of the
trans poggat i Ghe Reippd of clpim 13, Gurthercamprisie mavise thefippharmaceutical
Wh exatdirial 1y diVirigale wdnkgoaaon@iirtt he cavity and abottom -
‘surface of the channel are |ocated at about a sane

hei ght relative to each other. 15. The nethod of claim
13 further conprising noving the frame fromthe
support rail to a support nmenber of the tenperature
control unit, the support rail and the support nenber
being at about a substantially same height relative
to each other. 16. The nmethod of claim 15 further
conprising locating an alignnment tab of the
transportation cart in a recess of a tenperature
control unit to align the support rail and a support
menber- of a tenperature control unit. 17. The net hod
of claim12 further conprising engaging a fork of a
forklift with a forklift slot of the transportation
cart and transporting the cart utilizing the forklift.
22 18. The nethod of claim 12 further conprising
novi ng the biopharmaceutical material by noving the-
transportation cart. 23 -
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