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Ganigeiandsale 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 materials.



containing liquid biopharmaceutical material in a

cabi net freezer, chest freezer or walk-in freezer and
w@bdoameasgl t he bi opharmaceutical material to frRErES2003/029871

Specifically, the container is often placed on a

shelf in the cabinet freezer, chest freezer or walk-in
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weontazger s often result in damage thereof, dukCT/82003/029871
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bi opharmaceutical material. A channel is configured to
receive the supporting structure and the container of

bi ophar maceuti cal n#ifMMARY OX THEANVENIAON pporti ng
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container in the channel. [0013] The present invention
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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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configured to receive the frane supporting the
weotaaeer and the noveabl e cart has a channePCT/US2003/029871

configured to receive the franme supporting the

contai ner. 0014] The present invention provides, in
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SI%P??OG%WP gl f"rédaa %ugpo rrél%nébe\rlg He ”e%atme%&?(g ghlgort ing a
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engaging a frame supporting a contalner of

har maceutical materi.al Wlt ri Sy
OGP PR R R PGB & s eoth e e ke PR g or soring a
ToifphRBAVANGS nRetal The Qleﬁicbbjlr&ﬁidesrmb\hﬁhg svioedbld cart having a grid

regarded as the invention art| a oi pt ed out
coRBb SR p FRERF 3t LT PR Pl e s BArmE nBhbrting o

CRAInYSdf BiopBirmiabeniticad e@tetiblaath thgridlib suppor @gdiang oaitt movable cart.
ot her features, and advantages of the invention wl|

be readily understood fromthe follow ng detail ed
description of BRIEEDESTRIPIDONCGITHEDKEWINGS
conjunction wth the acconpanying drawi ngs in which:
4 WD 2004/ 026661 PCT/ US2003/ 029871

[0079] The subject matter which is regarded as the invention is particularly pointed out and

distinctly claimed in the claims at the conclusion of the specification. The foregoing and other
features, and advantages of the invention will be readily understood from the following detailed
description of preferred embodiments taken in conjunction with the accompanying drawings in

which:



[0020] FIG 1 is a perspective view of a
transportation cart for transporting one or nore
wo e@amwsseand fl exi bl e containers, in accordancerP@i/ub20031¢29871
present invention; [0021] FIG 2 is a perspective view
of an enlarged portion of FIG 1 particularly show n
[0026F FIGu liigmpeespectivalyiswt df e tigusportdtion 23} forirasp@tingsong or more frames and
dinte¥s, Y eﬁ:\%rﬁ%ncg Glﬂh ﬁgr FesOHt il‘Eflil‘ﬁOn;l _adJ acent to a
Or e control unit tor transporting a frame
t herebetween; [0023] FIG 4 is a perspective view of

aed . | Be I o
[ 00?#& Eﬂ%‘ %Irl % Pr%rﬁi%cr:t%fl Q/E]ewogf Fe)ig S%rgg;%%d og‘;fb![(g.rlt %ﬁ%ﬁﬁh HoRhg the

&GimP &6t
énpera

a su erature
aliymirent tatsrthdrecdnd supporting rails of the
transportation cart; [0024] FIG 5 is another
enbodi nent of a transportation cart which includes a
[0022] &I i3iga prEgeetive vidwOE2d caftloCFI liadjacenperspapstite cortrelynit for
of a flexible_ coptainer for receiving

HREBPTEPSA BaE PERPYEs eri al s; [0026] FIG 7 is a side

cross-sectional view of a slot of the tenperature

control unit of FIG 3; 002 -1 G i ) L.

[ 0%’»9 FHe &5 g Borgeatiyeofevaoan SHRTer %Org%éff@‘r}ngpﬁ%laﬂiy dspiching the
QRN RInNETa s@ppord hemifer of o t¥aEstdture lobatroDunisand speposing edils wethe
view of the flexible container of FIG 6 being
PRI FHEt he frame of FIG 8; [0029] FIG 10 is a
perspective view of the transportation cart of FIG 5
receiving two of the franmes depicted Ln.Flg% 8 .. ber-

[0824] FiG g s peothes anbediaent gt a fneporigipnggyjhiqhipgludpy a fegamng member;
per spective view of another enbodi nent of a
transportation cart, in accordance wth the present.

[0025] &7 ©is 2 PpERBtYe wvepf 21fexible contspetigrtecsivias g’P rggceytical
%%@§§ ortation cart of FIG 11 further including a
plurality of frames holding a plurality of flexible
contai ners for receiving biopharmaceutical materials;

[oﬁzéﬁlé%/a%@ 661 REIUHSAQP 3 LAR8Fthe 1R Enffol ukf of BIG. 3;

a perspective view of the transportation cart of FIG
11 further including wheels and a handle; [0033] FIG
r 4V [ 1 [ 6

[0G77 3% REPRARELLY o bkt e Br LUEl BEROK ciRilhe G . 6

flexi ble container thereon; [0034] FIG 15 is a
ctive view of. th ] - ' l;

FOBFAIANETS el iph i BB BB LEHEC bR R he frame
afPikex; enbodi nent of a transportation cart receiving
a frame holding a flexible container in accordance
with the present invention;

[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;



[0036] FIG 17 is perspective view of yet another
enbodi nent of transportation cart receiving a
wp@bkanatdesy of frames supporting a plurality ofpPéT/Esi0bs/e29871
contai ners, in accordance with the present invention;
[0037] FIG 18 is a top cross-sectional view of the
[0Q32]FIQT 13R$ dperdppstive[viXd B3 therita@spottgtiangar of Flond 1 further including wheels
cross-sectional view of the cart of FIG 17; and [0039]
ﬁP%fﬁg%%fs a perspective view of a scale having a
frame hol ding a container received thereon. DETAILED
PTI.ON [ 0040] Ln r.dan j I NEl -
[OGFIERY rseantrvait 83 R R fthhhol AR foceiving o
fhasdde halding s flexiblagontdinattepont i ng and t hawi ng
bi opharmaceutical material are provided. [0041] In an
exenpl ary enbodi nent depicted in FIGS. 1-8, portions
[0084]FISY B ie Bpérefecti@olidwief, thd flexibitd dogtainpr aeidandlaef FIG. 14;
processing, transporting, thaw ng, and storing
bi ophar maceutical material are shown. The system nmay
[0035] ude1 Gis b hassepvel vidvi S tn6iBértemBIAmeatdf b Guilispoktdtion cart receiving a
receive one_or, _nore, sterile contajners, such as
N e e T B e R S
bi opharmaceutical materials. Further, transportation
cart 290 may include one or nore cart channels. 297 ..
[0Q3RTFIG U Eig PESRASTEONY 25 Ptheceriodssyt(raaoration Gart recelving a
ARGl 6f §RResQlprdRing aPURARY bf AEibH dobGinels Sif accdtfahceafiththiepresent
or nore franmes 15, for supporting one or nore
dBYfEPhers 10. [0042] Transportation cart 290 may be
adapted to receive one or nore franes 15, each for
supporting a container 10 hol ding the
[003 el Wi e ten Eess-septiond! Vigr of Begptt ol IOn
bi opharmaceutical material to be transported and/ or
stored therein. For exanple, a wwdth 230 (FIG 8) of
[0038HREG1 59 is pdipnixsosseetiond sigwo thegara bf K16 I; #fidnensi on or
wi dth 295 of a cart channel 297 of cart 290 to all ow
frame 15 to be received therein. Al so, a bottom side
[0089] Wf5. 2&iista petspevtied view f mwrgle bavieg a fiamehpdieg a cagfajfier geeived thereon.
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 nodule), as depicted in FIGS. 1
and 3 to allow frane 15 to be easily slid fromcart
290 to slot 25 of tenperature control unit 20, and
vi ce versa. [0043] Tenperature control unit 20 is
configured to control the tenperature of an interior
26 thereof which may include one or nore slots 25, as
depicted in FIGS. 3 amETAILEBRESGRIFIAONcont rol unit
20 may include a support nenber 22 for receiving frane
15 which may be slid off support nenber 22 into cart
[004@h Nkl ac@8dancd witlatht pA&dylesf af thegxeeng liyentfodOsy4fmapngdonethods for

<ot 0B wipore R G BeuB B AR,
in cart channel 297. Cart 290 may include nmultiple
[ 08%[1} ﬁqha%%geerlnﬁar%%%bgcﬁfngﬁt 'depicted in FIGS. 1-8, portions of a system for cooling,
freezing, preserving, processing, transporting, thawing, and storing biopharmaceutical 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



three channels as depicted in FIG 1) and support
rails 292 to allow nultiple franes hol ding respective
worniotiopdeel cont ai ners to be received therein foPCT/US2003/029871
transport and/or storage. For exanple, cart 290 may
i nclude three channels 297 with each of channels 297
I9EasiyC oM ere SEPPPBIng SlEeiuyes, suches opg opmpretiiamss 15, for supporting one
GONLAL0ELSersypported by franme 15 on rails 292. In such
an arrangenent cart 290 nmay receive six 16.6 liter
containers resulting in a capacity of 100 liters.
e
00 T Ekok ok =iy 250 FRPb o EPE e SRAIAR pEEHE IS For
suppoing 2 2@@aiize il A olding tifei bipphardaceyticad meierial t@ gltdw;ie Biopharmaceutical
Lde bl t&%‘{rﬁisﬁo‘?{ ﬁ&%&&t&e&tﬁ%@h gg&%gﬁlé( 2Qiath 980 { Fléeﬁ)%fframe 15

]:UI‘ ort ral cart channels
may bblesd tbaumr@duqueadlmensmn@r width2 St dh e cart ehapek P ofecart H%O to allow

gr n‘Q ‘if toQJe rgcreﬁfgg ﬁwﬁﬂxd !—ﬁ&ﬂta @btﬁ)%{ s??er 2R %!E XMh%ﬂef‘Zﬁe}ﬁJy be at a same or

n one exanpl e elgnht o fgqf
madbehelﬁlzam@otugm side 281 G468 Id ghef ae@nfaoltugp slg¥ 25cef gyiepmnerature

{s(ﬁ{tllol éﬁfzot(g ﬁ éa?ée% {hg\gv??dﬁgl\éf E%E;lc{%fd in FIGATR 23 1o allow frame 15 to be

ere eren a bottom of
tasdprelidifom vare 2090 plpdst of denwragmi)mﬁf@l unlf@ﬁt?é‘ﬁl V9 VeIfhy be
at a sane height as a bottom 298 of cart channel 297
to facilitate novenment of franme 15 into cart 290 and
[0043} e T‘ampaamre'léhanl ufiit 20vs coFigmeey thentreldhd tpmpergiare of pwipgerior 26

6 .
e ey 3K Y oy STRERAL R, 4
m\t&a{imezmu@pncludammbmrt @@nﬁer ddrfor EﬂCGIVIZQ rame A% which magbe slid off
\ﬁmpﬂ 8}eh1fb8r otrotc it ghanﬁ 1%8720 ??%tfor%%}? y be coat ed

er|a wng frame 15 to be
easily slid by a user and support nenber 22 nay be

[ 0@}0 kﬂé'@)g C%{i}lalg}eﬁg&ﬁllﬂ%lzlg S d% olrzl)g)rr/ rrLljosr% glga%ng %l?pg)zl]ts 01[ sg‘%%ét] rails 292 for

oné or nore al
RhppRAig fitame a5 $n &&&hml Z!Jép Catt 29D may iR¢IGE. multipgle darizqhannels 297 (e.g.,

e s o AP eLRTEY D 25 SRt WA DRy Bic s nolding
Stsptctizbmuitiple oehtamae lto B éceivSd tHaread ﬂogtnampnrt dndlor lstptaae elivpr example,

t he 0% ?4 [ %I, ]ggl Lgefth{ ﬁ%‘@fl%ll gg7f Wi Ch?gtfcharglglts 5870%1'1% coﬁé%ﬁ’éd to receive

\t\% 366 litehdoataBpr Guppoeted H>3yﬁran_a‘81 Sdmpaltst:)é@l Tnrsuéh 4@, argngement cart 290
fx#&teeocﬁvg %nf%glﬁé)%o%g\%%r? i?eal?lllirll rr}%% Vgcx y %fr 1%P 1§er£?[§tg§nﬂﬁ%ly, instead of

te@¢HFIchdnEle 2 CDinby mbelwfonr llwmonmmbrsz@lﬂc}mhua/ﬂesém in cart 290 being

ter. Y. ._exan

cgw‘g%llfeélfd EI Fegelg%{w xv&S 3 lﬁter cogtemgrs Wi a?cﬁ%l%ta %R}Q mOO htersg Further, such
tsafysort(raitt 292 hodwayt dhamels 28biney baﬂoaa&aﬂe&sﬁsl tQ et oﬁho’qmi)axgmze the
dwrnﬁ)erég %&818? @%I cHIlftaltngrg rrecgl)\(rziab'fpm%%rrt %§dr3 erﬂg glgegeté;glrn dﬂﬂ:‘ié’h%f a top of
reapriradasbenil ney baatta sﬂﬁ@hemgly agd top of supparckeil dPstodacilitgse movement of

ce ngo_one t1lcV.

555 o RER Febed SRAR b oo
trﬁemihﬂ‘ az unta@ be atd saole heighttas afodttcma%tS of k@odsjnel ?197atﬂ cf@qdé?te movement
exanpl Fl

R R e e ARG, 00 s
ei@a(t 26l df tenmetaudesontmbnmlwtnso dnldneﬂ @97 ofecnrt oy elidinpefzame 15 onto

rneictwaelab nl%p er%ggr 22 from cart 290 manually. For example, support rails 292 of

't

(m

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.



Frame 15 is received in a channel 397 having a
di mensi on 395 and a bottom 398. Retaining bar 400 may
wheoonezwrnected to cart 390 at a first end 405P@I/ESH03/029871
pivot or pin. After frame 15 has been inserted into
channel 397, retaining bar 400 may be closed to retain
[ 00#511 mEart 39Q ey dimincldesme or werepligde aialigrarentiabs 29308 dggigied in
%%E\hggéﬁ?eﬁ‘lpﬁ(@éb ﬁ%agﬁﬂg BN ShEQ m&’b Hﬂeﬁfﬁg Bollows or
I's

€in revent novenent
cbesssq:sddot sh@) 79 align sth%wMaeneh@W cﬁyph @tgg@entga%la:ptps the sliding of
?rlarrnn h &k ﬁ\%a§ 36 1q2RP25 ﬁﬁ%(teﬁ&%% Q)F@m & aﬂuﬂ:tc%ﬁﬂr& hani 96 51' Wt versa.
- sh nd e ave 1 nsu wal (not s ovvnzs
drde sprcificrdly) aatdeldctf:dl md“rIG( heeppety mmjveﬁ@rmawbé @ligtied Fith gails 292 such
" lcaflROE
#h%tc’ éa%%e %ugﬁ%?pl% bl %%Iguggf lide r{f%)ﬁ}é@ﬁf)éer%ﬂe%gntg% H@g?ongrcs 290 or vice
Q. @watm;ly,alll sroexamlelmébﬂhQW@ teyrperaiTe copbiel wnit 3Pgould include
ﬂ%m é)t l;s ndglsflo%}ﬂ) ré'?:g{e/?lﬁec'l che?s@s dn@tt sﬁf)\kngrof CaPsocs hﬁ’ﬁ\’mrther example,
fUSand San T hsul at ed T (not shown) may
fempetiture mntrok@mis@abmlgl uatuﬁaemm MOFE TEgEsYes z@bpne I°h more tabs while
g—gi% alsfoq{lch!lcﬁ%ge 408984 Bhe c')'r%re tabs with respective tabs being
ceu uct contained in flexible
m@mvad mecSpmlve reneseftStth élrgnéhq tegpArgiuis cogrol pbad cattat e, a
wal k-in, a chest or a cabinet chiller or freezer (not
shown) can be equi pped with rails or channel Wg ports
[ 00#6]5 llmgmﬂter example@leplntad isFGWh.)2 teadspottasipnicart pYkin¢lydes the features of
grgﬂ%)o gn c%r? Q%h X t?n gesfth Rfdts fé% ﬁﬁ%lel?g% cfep & r&&mxﬂg bar 400.
Feanenesris ret:dnwdeb etch@eci 3By hallnmmer{S@m?B? amfmhqﬁem 39§ uR¢faining
rai 0 r fr 5h
fgSJl aytt;g cenr %t%cé ]Eo art%\glg ?toao%gt% o%(gS?sF%a:‘] gl(f%rog in. A‘?L@Pframe 15 has
foag 1hsettyd ﬁlmchpmbwsret@nm twp AR macssldsediio rmnérramallé therein. Also,
For |l e |
éf&% |2§6( gudfor F%rE %Ovrga 1£ch9c{e v&h@élg ’&)é[@% ngﬁetgérr{t g%%gﬁvggl? 81%% Wgeels being
Sackhisle toa;irdmmsmmmlemtovlﬁasl@lredl wei ght of a frame hol di ng
a flexible container to indicate a certain volune of
bi ophar maceuti cal material as such bi opharnaceuti cal
[0047 Jat b bxainmplei ot depibirgieal carg similbrtte cért 200; iphyeencBse/@ interior portion (not

04/.026661, PCT/ 1
v%g?‘ﬁlﬂtan By hPE r’??lhﬁéggvﬁc% afgs\glo a%d gl?in%ﬁgte H&(? 11{:62 %%O%Qafor
redvin Aikat losses dorgasitorage ot ﬁansagrtaltlam off ane at moneépe'as bbhdldingone or

d h
38(6 B gf C@ra %grﬁ%}nir% {ed f(lgaét%gt ¢ afsl; %)éiuﬁuj-: gneg\b? FHO?eI cﬂ)%fss(n?t §1|1?wn) to allow

MiceH3s tolad interiva (red shownpthirept dndaatnmdatsd top (Iallt ) Ay bofixedly or

hor t f
irsr%{)‘gﬁb ok Sé%sc&%%gg t Iélgldgag}? "fmg%fg&?dﬁaﬁk e 'b?;g BaIJcheutlcal
rpgodust @:ntamaqb prﬂekﬂ)lﬂmvytabler b)r esather o lmufdroeefreml stadg, awalémg, a chest or
fa? craB{r)x (QRRP U ezeli] 09 4foim ln%ela 'réi@ Io @ap&’ts or support

er SUCh I ons ere es ra re to
f it showm)cadapled’te lrepeljz@frhnedasdle)%uﬂrraﬂmg suportiymay fley be at a same
:&féﬁp {e alttlve ﬁo er'ru cf 299 %GQ’ fa{nﬁ %t Iﬁ)ox}gl%grﬁ tﬁepe%et}e&)eﬁfp%i p@aceut i cal

Ser at Ure Contro It (e.g.
t enperature control un|t 20) or in a transportatlon

[ 0@%@]@1}9@8? S’{CB r??l'% iof gupgé\ﬁs tJB: s[up]gci1 )g f?a%:ep (e{é pa? ?Wngleoe located at

Seatiofs lﬂaEaﬁGnmolmd i faxfilérgl for lprdées@ng Ex‘bphamﬁcsutsqabmtﬁmisal Fgr example, a

S}'g:alr o rauI,5 smay b erzlmrég (l)JrgI & sca e‘cttor feceiving 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



supporting rails 1510 and a channel 1520 for receiving
frame 15. Scale 1500 may al so include a display 1530

wo en4d@pl ayi ng a wei ght of the bi ophar maceut i BEi/US2003/029871
material included in flexible container 10. A weight

determ ning portion 1540 may determ ne the wei ght of
tdngainesi Bhshuse afiveightite datermine srgha vobuneed b@ﬁhm@c%abmtewﬂ in

g{h‘?an?eq) 1y Eﬁ? Eatcﬁltég E%@Jbﬁn};-éﬁgcéﬂﬂ tuhﬁlmé ﬁl@ 'ﬂ@ﬁ@l@ @oﬁ’ﬁﬁh@@ §upported

ceutical mateérials. her exa
b}‘f the@qamgs oed :n:gleu Aispi spelyrails pight lgqlgqaiteéﬁ@ptyerd@@p@qséﬁa ow long or

Qéftyrgr?st&?gbf 'nylpha?mQ&h{]&l fﬁQﬂéH&l?ﬁg cbﬁalﬁerg he prlp&’fed‘yyl'f@fnes 15. For

ace 0O ocessi ng facil y ral
@camles railg pr %\lpmrtswwlhe éreis@émfreé%ﬂrs ﬁtétl%ia fqr PIIESsisg Pnfﬂﬁﬂteﬁ

g?é@ﬁ%%%ﬁ‘cal LA for 5tﬁé.f‘§¥§1qoca{19ﬁs Vﬁféﬁrfpl's ﬁesngblé td¥Rke flexible

may i ncl any t nmeans of

g@ttgnem; H? lredd barfganeis 4 §,| baly forgyhig K%éq 1ty desigpd t@ﬁawﬁn@@ppharmaceuncal
GohN ala Dok ngg}atufe%nt%i AP (., &%e‘rﬁﬁﬂ@ corﬁlﬂogﬁﬂnaiO) orina

I splays, ana ays, or_an

semmmoitation FODEE]. cmt 29&5 bFether, ﬁ‘l“"hlf"ﬂé rmame ec%:p@al *G)ral}?é’ﬁz put they may
fb? B{FF& ka8 ltg(ﬁ'}rys ﬁ&ﬁ(%h ihiFkEn M ivide ép@éﬂiéﬁ‘ﬁ? Sscdle 06 Mrrﬁdy' 1ﬁdlude scale

ers and have an |nter|or vol uhe_ran
@umml:tmg @ailsilp E}@d afcbannglxlé%fo(g TeCEying ﬁ—éme 15.¢ $alei lgp(émay also mclude a

?%B llw fo#cgspg&g'lgda WG YAt ﬁ@ﬁlﬁrﬁﬁbeﬁwﬁﬁ’ﬁéﬁ{a}' uﬁfudéﬂ i €Rxible

atcomuobdat |fferent uses, exanpl e, 3 and
mnt@mm 10eA wdight dﬁp@lmwrml%}%o may defermyie the ‘Z’%ht ofitheo a

?)ﬁ&ﬂg%h%ll ﬁaef(lla%ld&(i on BRAAHE bite ‘Ichi\:}b%ﬁen%f ofls&e 1500 a.nd the

interior o contal ner 10 ma e fornmed of
limpreasksivedighy dgeop mhqqﬂhmceuv@ Vategg}s déﬂlg]i qx9mples of rails belng utilized

grg %1 %ftgﬁsdt?ﬁél{y%ﬁtlﬁf (ggﬂrh&’é"sgwﬁ/%gy iile\llllﬁﬁg‘ls@fﬁela gf?g&dﬂbﬁ?ﬁle&r surface of a

;pmoyspmﬁgqﬂgy}eSu ailpmmay gpusist pliA sEmeture 1dent1ca'l to cart 290 but with the wheels
Q?&Jré’o\f LdBY. vhfj %}ee;(érﬂﬁé | ffther, E’éa.ieyl@f)@ﬁlh[i@ﬁ’a@lu@é' any type of means of

uor oet enepropyl ene, for exa gas and wate

vigisumining |and @splq,yg}geqwm oﬁm@]e@gepeéyeﬁ-é@rqu fghexample sprmgs digital

194 ¥ ORI R Xture within a
%&ﬁ%g QgﬁM%ng ethy ene Vl%b| 2cetate copol yner.
Further flexi ble container 10 may include a |ayer

I
e T

wilaybrsgnd faay hayg amiskesior yrdimeranging fram 8.0l 4 )@ Htsrspfey exganple. Further,
qgegf%?et éomaﬁle d &ufg%re A6 G0 &3"6@ kibds Q@&coﬁﬁgdﬂﬁ&iﬁ@[@m uses, for

to wthstand ronizing trradiation
sxemplei Ehaidde cditerglssibly compigers mpy bsytHized f%léfh% bipRappatflpje product-

n% ta%}ﬁléq fﬁﬂeglﬁteﬁiﬁ]r Jf@]}%ﬁbl% l6aih@ 19 %a%“ﬁ@ fdrbd 8 a 1@@ derdity
ronDtlng heat transfer

tmsreéwm gty lov demsicepalyesisinp mthyleprpanyd pestate eapAl ST, PefFster

ﬁ%%ygr 1%, gaig\n;gf@o‘%% g,@%%@gcﬁﬁ&wo%ﬁgﬁ%@ %1@&9@&%%

roul at i oh of "exi b cont ai ner
I®lsusetlpos of ﬂwthyhnwrwylmtfmxam‘e Agaogd, Wﬁzez veRer barrier layer may

VAL leornd Bf ﬁﬂéﬂﬁ{l&leﬁ/ggl ﬁ@&hof'&b&l%eﬁﬁlxm Vgltfhn'l & p&?ﬁr@i@é’or an

I ncor orated reference. | ex

cqﬂqstlfa]e ryeyl aqgtatmyMyrmrs § uehep | f@mb{ewggta]mrowﬂqyﬁrg:h@g adaygy with high
? USEnaMeh1 s {n@?ﬁﬁem ag;?ﬂ}%fn% 2@ SRR ok & il indul@ing effect to heat

erior o contai ner 10 which m ght result
Vm@ﬁmg rfetespmpleqrolpepter: yﬁ@é&}@fs payhe sPHpatible with warm and cold conditions

and may be able to withstand ionizing irradiation for sterilization purposes. Also, flexible

container 10 may have a large surface area to volume ratio, and a relatively thin wall thus

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

9



[ 0050] Container 10 nmay be adapted to receive and

contain frozen and/or |iquid biopharmaceuti cal
woraioe2@bs. | n an enbodi ment, the bi ophar maceur¢T/EE2003/029871

materials may conprise protein solutions, protein

formul ati ons, am no acid solutions, am no _acid

bfmmm msgfqd;for frepiatien (ié]egpble@g@amgel@tls; ¢pscribed in U.S. patent No.

?Mﬂ% I\&ﬁ%\&g%ré Q*b tcf MiRr o@bﬁ”cﬂc R Bhd RRRated Mein by

ut1ons atrons, nucleic acid solutians,
mfcrblmec Alsoi flexibde soutainer Hhway berdispptsbicetbusniometpg;case of use and
¥e@&ﬁg'&%’ss- Qﬁa%ﬁ A0 ﬂ%h()r £ eﬁgﬁ%eﬁt%ner\’l@%ldﬁ%ght result when
ViT Uses and it tr agnent s, Di ol ogi cal cel
sansipg ntheoppes obéastamgiscal cel I f ragnment suspen5| ons
(i ncluding cell organelles, nuclei, inclusion bodies,
menbrane proteins, and/or nenbranes), tissue

[0G50] glvetainsr Hlmap&wsaﬂnm@, to easkive aglgqoetgmtfggetgm@fge hanigpigpharmaceutical
érﬁgl olg anal t b3 1#1%%1: the %1 ?Jrfﬁ&éeg\fﬁl ﬁﬁ%ﬁﬂsc‘mh}pcoi%n% bl@fém solutions,

i emibp
lprcmélm girmalaﬁonskﬁnumdacubsohdlunst sminp peid &rralations, peptide sobykigns, peptide
f er nta S u

(TR D LB P g LS Iy i
amd sblwgadns, rfuclagmeldtf@rmu[aﬂ@ﬁslént@mi;es and thefr|fragmpyite enzymes and their

%@E‘rtngrﬁg S/%?cg'n%% v1rX%eF glg(ﬂg%pﬁ%gn %18 Q&Oél aggél'ﬁﬁgpegilgﬁsr ?Hl%gl@:zgl cell
fﬂagmemglespemrma(mxéudujgxeﬂu);ganﬂb$ md@elamclusmn bodies, membrane proteins,
0 Uéjg 151?% GO0 ﬁ*ggirbea s%Ps%E st ?@ %@qigg &spe%sﬁ)ﬁsc 9?0)6%9:211 tissues

anne rame epl cted
Fﬁh G2t orfens amebluGion oo irspluion, blh rgw hT0Bas i, ydogieas, blood

| a t I.C rel r 0
pﬁo g 5 rPreSFrV?ffgl sgﬁﬂgﬂg fe eg!ﬁmé%ﬁﬁ g gelf ﬁét?lg ngﬁlg itk 88 without
fokktsy intitteres ofithedboes anﬂ(blocamlystbandl th@efiramn%r tically
downward or renoved vertically upward, but may not be
noved laterally or in directions other t han up and
[00B1jBtetile flegiblehentaingdamayive addptetlitabeyecel@d iwirarhe Bhiansweporting
%%ﬁ{béﬁ-r({]?gﬁ%infb a ) g ?xl Oole ﬁeexrﬂ%fee ?onia?ne? ﬁ@ﬂ%‘f’ ﬁflhélfanf c!u réﬂb fextending
Cﬂmgeal (tewdapi@ td be remgvedfm b lfiamg chatnee;l@@@ of framepuldess cbalgtgﬂ gFIGS. 6, 8
fqng E‘%)raelxg%alﬁ %maenﬂ)O%gag hER Bﬂkt[%&ﬁfo?&%enﬁ&@& rjgf(l:stééﬁe&’ fo be received
tlh elizaael ZQD o'fﬂglsl ﬁmlgel(m)l, ﬁtfdehqycfpresﬂed]@b coftaifibraR; Imqebe inserted vertically
nt g;'s or [‘?5‘6%”5? y 1ca 1}_/] ggovtvaq?l %ug Ig%f sy g% %?geidﬁzg%ﬁmr in §1rect10ns other
i thﬂi upcﬁd aohm rluezto meahgqgemmtt eﬁﬂhnlgg 160 withg@anyrel 26 Thapflange 100
i%?v\éfsrl‘_ es%]tgptoo el 11?? con{a 1{%@ %(glﬁtﬁi]aﬁ qgtafn' a%ﬁﬁlo?gmg BduBBier 10 during
cfillifg teieef redoceb sagping ef somthirien l(bztmimnmres Zlamenalnml aabilityeof flexible

sub tan er

t f flexibl t
hoP a%h aﬁﬁy}{ P%% ? a&I Bﬁg%dgfé]eréeo% g{lénglﬁg& dl%ée}%: (s)ln ?se(a b rC)él ¢ container
t 1, canbcﬂcslddsanéthbbpttqnomaedn of frame 15 to reduce sag
of flexible container 10 when flexible container 10 is

received in frame 15. 10 WD 2004/ 026661
[0862] Eiﬁr%ﬂ BeAR9 8<7ﬁtame[r Qo Bﬂ}r irfelvd b borizootety eitending flgngemy rod (not

al.so jnclu -
ding fl
r %gfﬂﬁtﬁ&h g%‘f %@87131{) JC} (}é x1glg é:orgzﬁlg%r 1g| 2 a&{ ho'i@@r?ﬁlyf e%en 1ng ange may
abe doafipired 1oba reepival iofchdnne)20b el mmheasubmtlalbf peﬁlsmdqcléar to flange
| %be IThn’%é{rlzontally extending flange also may be configured to connect to a top portion of

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

frame 15.

—t
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include witten information, an enbedded m crochip, a

RF transmtter and/or an electronic or magnetic bar
w@owe/02sl | ndi cati on of the contents of fl exi bP@r/US2003/029871

container 10 to facilitate identification, tracking,

and/ or characterization of the contents thereof. The

use of the |label may thus sinplify managenment of

FooBY Lo A BB 10 8 b oo
werlvidaygn indicatios to auserzas ¢<atbr: pertentsvif flexible gpntfinesd § e Suqhypdabel may
1ncf1)1 Mlﬁgnolg%%hgkgganoe%%deﬁ E‘rﬁ&géu;fg%f aﬁ%ﬂu %reanf/or an ﬁlectronlc or

con a ners ear siIm there
shgnenic bar cbllGor ﬁn,dlcﬁ’fioa)qf the eoments efiflesiblexontring [0t ff@@@t@ ne

H{egﬁcaﬁ nD 1C.)r goal}]d?o? rc]ﬁjallléctt ?lz%tg)ﬁ of 916 c&ltér?é’\fhérééfl 'Tﬁgusg of the label may

arnaceu S or ot
gk sm@hfyl mmagedm,nt ofimaapisstaretio ﬂe>ah1d ,c@rtalmntloo’ﬁcemd axfragpe 15,

&Iplglblt B orec? Lina, large 1?3%'2&'(? g C\?]Eﬁ(% g%fxesg‘gr a Cg&ﬂ%léhl?lér &%@eﬂéﬁﬁm’c

‘& measurenment probe
sltmn)))conuasmng@tlielr Eaméy apd deriblaicordainet Owiieh way a@egwmﬂar thereto.
el ectrode, a conductivity sensor, tenperature probe,
an ion selective electrode, a spectophotonetric pr obe,
[0054] Adlshévasiald@. 6 dadhle cortaina B0 imay frichde one Eordupdrts of dduits 120 to

. posi tione the to rt.o
Ty BB 3 R B8 Bl g BRI s
Thdoras bit inerorahottshevn) ofiflexitile comtayner & cCondbitst 180 iiay lalsp he used to
and/ or drai nage ,of th n AL 2
e e R
@&mﬁemh@bbmom mn@enaamepmbmgn joo sctlec(amc)cle@ﬂmdmﬂﬁpwtwh@@ﬁﬁmc probe, an

|t |
s o SORAM) SR RS PIBRT O ot e
ROithiner ahtl/ot innlgpsbostond ipad 6f ﬂdxdﬁeecmi@mcr 1 bheippsitignSf thRapprdyits may

Bb qi,lg%p %’ ﬁgg%ﬁﬁgr drgh DSz %gﬂgéfi R t&%d&%”ﬁ@%k Bgﬁl%fgral BURible

I ngs an mai nt
Sbfthinkr 1I0y>r itfmsiyibe cmmad;tdﬂd: © agfcetving pogr{baisima n) thereof. For example,

;clfn? ulltﬁg Glt alcgr?nrec nt?% aprg%gv%ligﬂgh){\tsﬁg g@ﬁlg I‘;])laghevmthm the inlet port.

e con gure apes such
Fttisgsrsatigastthdse ﬂ&sbnﬂg:d uaHd;/ Batert Nyl GEBEI321 mges uswoﬂomhﬁ premection of

ni %ﬁ%% o u(190)&1§8tﬁt uSlgSl ma %,9%@ gt&%ﬁ, P{tg? c(?l%ﬂ Q)?Ele container or

tfta:xi‘olel dogthinanyiay prpﬁarablyme ssedr Tot fitings roaydesonfigyrad in dlfferent shapes,
Esg%:heaékgwgﬁltﬁ %gﬁtgn oigcg 1{%011%%16&11% 1n%2 9%5 %p%lre:e e{bg&§ 5& desired. In

cmbitier elkarihﬁﬂﬂ:, condudts D20 thaninglode d Girer Gfot Shtpwn) falfﬂtelr any @tnpurltles or other
anp 122 or a
\}%?a?féraﬂ eE?ﬁSmﬁT]f%elblgq%nﬁa@%ﬁ%q%ae rlgélct i ve drainage of

cont ai ner 10. Dra| nage conduit 121 may further be

[ Oégéfe g’d)éfe%q%] qfﬁgrgdu%%f?dl mia otrc]:gasdé%(ma%g l J)n \1/1\{& %Elféncz{ t?o%m portion of
Cadntdihet 101 _eramﬁ@)cohxﬁntdﬂl &l énlytiba slamh 1trharta vatve mpy shwn) to allow the
received .in a.co ceivin
{fechgunags Bt FPRi | DGRy 2T iy ROl ARREany of
ki lagptlistto hitovoetficiuit elrmimge 6fr®nnah1h1e10c)dn brexarfiple, drainage conduit 121
conta er 10 t de .of con
R 18 Tonglh o B s R RBA B Bodreod fid HBovedBs B rame 15,
2WiBre sﬁ?ecmmny 2:65dultﬂ§21 fnay befra lenptt allowingat @ bariended frpm the bottom of

i‘g’%ﬁf&g f(g‘g) asie cfe): og 1ner g@% ﬁhﬁttﬁﬂnf %ng rlgllaﬁ%g&k ?(Pzggdfﬂofn of frame 15 in

ser ers
egibevred@54. Gloove 255 may further include retaining members 256 spaced along its length

which drainage conduit 121 may be inserted under. Retaining members 256 may extend a
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WD 2004/ 026661 PCT/ US2003/ 029871 portion of a
di stance across groove 255 (FIG 8) such that drainage

W@ orvdiRde6l21 may be inserted under retaini ng PENS2003/029871
256 but retaining nenber 256 may inhibit novenment of
drai nage conduit 121 from groove 255. In another
poxtaompife distanee asfoss givavs 253 (HISO Sheagh thaicdrajerge gogipis d3lempfs inserted
&l?l@é"(é%a ?ﬂgrﬁ&@ P854 lgu‘l? f&d}}n@)ﬁ&ﬁl’;ér 956 ﬁgy 08Bk Al VEhent Qf drﬁlhége
an interror thereof such that a nper at ure probe
antiet 15 dr argoddid cln msheltﬁéamﬂs,@mﬁ ebeon it 130y gPlidyasieeve (ot
%h%iwg éx‘(?éﬂdm &%%EZEH& &f coﬂiaﬁ)@pﬁfﬁﬁ%ﬁ%té&ﬁkhe%F Qich flat a

I'n co al ner 10. One exanpl e such
temppretuze prole o efhgiotensing dgviceBiRg b%meeéte@ m@ﬁlaﬁleﬁfvé to allow
191?&5 gﬁt of bld gé &%ca?fﬁ@t@ﬂl ﬂeld%édnfaﬁkr 1PROMRRR IE of shéfta
conduits may I nclude a clanp 123 or a va

{emptrathrosnspr 5@ rediftanae wapereivrodsteptor. | Inagothes nexpple, a ) first top conduit
?% 0 e{)rﬁﬂlt?i%()t IH% RERRNAIARFOY! toi' & v @bEhbW) to allow selective filling

roug a manner simlar to drainage conduit
aiior alreining efifhe Hiopharmmoesical Tentgsial thergtheough Hya mgnnerupilag ¢p drainage
| QY scontrol the tenperature of interior
E%dggg&%gn'a?lgl 9unlt slots 25 thereof, as depicted in
FIGS. 2 and 7. Al so, tenperature control unit 20 may
ude t.h I
[ Odf%z mperaii % ?ﬁtﬂﬂ H%{ 2d§§¥or§§ur‘é9 WRlofort telﬁ%&{&ﬁ‘rte oPlnkeBibr 26 and

Ow a user to control ealng
cmmiol mgt; sldts Eetilcrnq’ @srdeplhtad\m{gGSf Danddlx st ‘@mpgﬁtugq«@ntrol unit 20 may

P B [TRCEUL L @Ecﬁ{ol a?!: trbﬁbr Eﬂo@ HoRnFto 2000 E ALNES cohfol the

élnl e erte nto I'nterior 26 of
h&'ﬂlpgrcaollmgefrmmg pothawmgxfowamplpbcﬁﬁhertgoph@wwwl materials in flexible
8 nﬁ 1nern ,rxgl{efgﬂgiﬂg C e ﬂfto gl&? 2§ QHBEH&S%% t&dp@?&hﬁé &ontrol unit 20.

Inside tenperature control unit
Haamgycdobng @nczmm dr@lummg a5 rtlmnpmgntaofcﬂ%tbﬂerﬂ?e@@el§tlp Blagedgnside
& era?ur %‘EP&T urti 20 m gbr{tt%ﬁéd t%p(g&%ﬁé 2 @bntithis SORLAIREISr warm
W Cor & or - war'm sur aces, y spraying cooling
ﬁir;,byoﬂlreéte:og;aqt of thqgordaingirs Wtﬂg@ﬁé or Wagi sa5iages 0eby WS’&]CO?IH% fluid
r fe tenperature control unit 20 is
Fulc{e&ggﬁfnger%@ng one or nore conduction plates
for heat| ng and/ or cooling flexible container 10 and

af.

(ORGSR b T A PO} 8 g e

@iioDS Sonflatibi plamls for\heaeemg alid/aveolof fiskiblesomainesfl0japd btppl@ﬂnaceutlcal
r t
e P SRS R0 g T s cion
Mibwit & oo of slas 2mfantemdr@6c Bortesmngle.ttérapesasiire Apriie] undidd ragy include
\%F Zg g‘oxp coralta&S %l%m?ﬁ%ml&% .«%I% ?@Moﬁo#h%%ﬁéjcoﬁéﬁ@ ﬂfa:e'aﬁ rAlso one or
ntar ner e

ween npr ess lexib
aort af plaes ZBOnalyﬁenndVIeiéﬂ(ﬂ tover d@mhmhen é’ﬁh g@ltalger ﬂ@ F:}@Yeb@ﬁ’e?“nto
| |
chBrg?s;T?ea;ﬁ)ge %061 ﬁ?’l@? (;\%hen fﬁﬁ%ﬁe% t}:{ﬁ eerris %Lﬁeg%ggﬁg% LSI aand frame 15
heresdiddiinslar 35 daneraenp emgrplmg 2@0 Funthst, piatq 28 cpuld by ytationary and
|0 CnlyeLrjéjcSre %Q o?{lmm rﬁaﬁg u&ee(ﬁp f Abidh n—&%tefaﬁiré &ﬂtr@iﬁﬁ"i‘l@v@ble walls,

FPaces’ ates (not shown) configured t
(Bm‘fﬁneesm platee (not)ﬂmwubmnﬁglneito romprasselexiblecogntpingr 10, when flexible

y OOntal%Cln {Hangigraﬁl@ qf tc\fe%@ %(isln%[o‘t:3 %5 e&fén‘(é?i@el& rblaﬁés% n?a@ be movable along
APPRPRat | Vel Y, afes 2 e novabl e along w't
swithhsualdl @ﬂdutnomaiahovnblv ablls SWV&WSS or Iéaiw(a%é%owr@ v plat es

(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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[0058] Frame 15 may be fornmed to receive and support
flexi ble container 10 to provide additional rigidity
wapa4seopprt to flexible container 10, thus  PCT/US2003/029871

facilitating handling, storage, transportation, 12 WO
2004/ 026661 PCT/ US2003/ 029871 . and/ or tenperature
ewHontehpeardten sorftrohtherefrscieriered i FIFES and 9a Fegpng, 15 mayigoluds a first

o YHE, Bockid phnin®@PANNRY ofddRitdREh o 286 25 %oRRBBIIAG210. Th
g@%&éﬂﬁan o% CI{(%lgﬁ%e of fPQ%glls fromo enfﬁ?ﬁzfgg e
Phenings expoend senfgso gesa gf ﬂeasrbéfecog@rmagbtoam@wr @ of temperature control

fl R4ih@M0 4y € h

Lh&%s. g']hﬁ' %%&%gﬁ% n%%) OE lﬁle'eg ih@ v @bnthc® Hﬁ@frﬁkf& Surfaces such as

contr hese o ni ngs, exib
obes 3B (6. Toainabp @@mlbétenmerafurq P ﬁmmcbqoogla& sp@?dé*gt@ufélﬁperamre
%§ntro?{uﬂ{ 85 P e>£a'r:r p@ ﬁﬁ)st sidd f2 @1G.3) 6OMkIHR éoﬁﬂmer 10 may contact a heat

errperature g]p cool 1 ng ray Wi thin
mm@rsmtfmée g c@ﬁtOif teg A3)of E@HOF%A) ofgsrapppatere ceptyo] wng 20 (FIGS. 3 and

ﬁ;? u%?r é 216)co &)fntrf)ll tﬁé@eﬁh&a’cﬁl@%&‘ﬁﬂe ‘B%F)hé]fﬁaé'ﬁﬁﬁca@&%ﬁﬂtm flexible
ea 0

sfer surface % one | ates 28) of
1P

|cmt@1r1¢rd|0 Memﬁﬁ‘tebhﬁé‘? B erf@X’é ntemerdﬁumaym e{‘H"F@O agtill or
%nglﬁlz&bl g ﬁgr&@mg&ﬁﬁfe@gnt%lgnl{ p21} %PE){a 1l A€ b{oﬁﬁ@ﬁﬁ&ﬁﬂﬁfaﬁma‘cenal

eutical material in flexib

aoaytba ifiezen oI@aqui wéﬁmmtﬂevlélefontgm@fel 01 whegfflexiblecoptpiger 10 is received in
%teql’j gﬁ& franfle T rEivEXRIRESS $1Qer§pe?4tﬁrla Lorflol whd Jocul at i ng

alr wthin tenperature control unit 20. For exanple,
t he blopharnaceutlcal material may be frozen or

[ Obfqv}ﬁgo F)h{ilg cblﬁalf'lérqbl gg Q&B{e 'rtcglﬁere co greséé@ 6 P%{r?g %4 gf’ 16. 7) of

rtammrawd conrob tuot 202 Eyh@f subs;mélhaﬁltﬁdew@dhﬂ trlenhamﬁcwhzd matefial and

exi%?e] coAJaﬁlgr 1&”618 )ﬁ]a.fﬁ% §s g@g%c@fv%fh 1ﬂt9r1(§in% pl?rtlféfj AR BhtedtOof flexible

npresse tenperature
cnonnam@d lolxmytbezr“@azemm@nhdsﬂﬁdsvlalnplaéﬂs R§ arejcpinprgssigietihin fexgperature control
kﬂng EP & %g t)db?eaéonﬁﬁltele {d tglhaveaarlﬁmerfsloﬁ)& Riden €814 Q'dﬁ‘&:ﬁoﬂ-@etween
are received in interior . Further,

cfasttoeemg fdfo ah{l excoi] apening At lxdfiiame 16, whigh ip LeSffr theyy R eae to a dimension
09 Lidth E%@& Wk Sor @h@gﬁﬁm%SISéH fhe Qé}ﬁ@cfn%ét%nrbg dln‘ienhen 115, as depicted

nmperature contr ol t o cause [ exib
SoRieS. Gond 50T, fieslde sontiines HEbiRE Sk gRiERaEaRofl aferial frozen

41486 bl 9%_9[ ?&{f%{)@(f&lthlfl hh gﬁvef\%g@&] thigked AR 138RaRA 5. By compressing

openi ng Ich 1s less than or equa
tiipxiplationteinei Hhin famel di subseajalbf regipnginlar evpssciectiong pafile is created of

Q% &b tairfgr fde: ﬁl@% ﬁ%@ﬂa&&ﬁceﬁ&aﬁhﬂﬁﬂéblﬁ NSdch cr@§-sectional

epi cte In FI | exi bl e cont ai ner
JmOﬁiavron@tqs lyentit bﬁwmﬂrtké@m dostainerkkand heat trapsfsy plgtes 28. This is

1%% 'EPaé/ infe & Jf?féxﬂetcgﬁtﬁn&rloetﬂleeilngﬁngfeezmg to proceed in a
defi ne ra . By conpressing
fureﬁorrmtrenmmaachwetnonmnnﬁ tof platpss28) Furthersthmeqnapessign pfflexible container
¢ ﬁﬁ{'nwg:le ?ger?;f(; fﬁ%glraée%gﬁ;i g\[}i%lrﬂlalgﬁ 9&1‘)1@ cbrr;t%lfrferrnggg(ﬁ(tqzlcnggf any voids or
nwees betiverdate 2h andSl%ﬂPleaJOEﬁﬂ’@Qfslos é?dtrp e or ignizing such voids or
D%Q&th%ﬁta&%@ Pl%fétZS Qﬁﬂl‘@ﬁiﬁﬁle c'oﬁél'nglj 18 153 He MoRSlnifbln @ffkhus cause more

at transfe | at es . This is particularly true_in
t bmaforro cording oﬁﬁle bnoebanm@utefshmﬁm?é eontanedsimflexitle FRsgineg 10-

dAﬁ&EJ ttﬂe n@&%ﬁ&eﬁﬁbaﬁna’t&ﬁ&l fnglﬁ_ﬂé HEBRaer thh@ecﬁn temperature control
rect nor lates 28 urther, the

CW@Q@PM“@KCW@RW@@M@W ainer 10 may force the
bi ophar maceutical material in flexible container 10 to

occupy any voids or spaces between plate 28 and
[006@kFiaine 18 oy &irther indlode upyvardboiertindigs siflesioRi alostoma? 78 giedp top 280 to

Vlgllogzs,t 28 support flexible container 10. Also, top 280 may include one or more handles 285, as
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spaces, contact of plate 28 with flexi ble container 10
may be nore uni formand thus cause nore uniform

weomkiongenf the bi opharmaceutical material conPEi/mszH03/629871
flexible container 10. Alternatively, the

bi ophar maceutical material may be heated or thawed in
bestrgeniciedin FIED 9. dirame) K maywefetablybg foragé pf mepriake whigh fepain stable

Bh LB 31 0 st[nQQ%Q %I’O%Eﬁ ShocifiBty, s BRL AR b ?etaln their load-bearing

upwar dly exte g si s 260, a bottom 270 and a top

28Bcitandsrkibis elessarasitonipoperathicenq bgker thon pegaies 80dgsrees Celsius
E8¥fro i §rma€§1tlca1

PEhsihORsieEh: B IHAC el 52 br{gyzitikfélég; dted in

Fla@gactgrig, ¢.By, sqfiun bydiejdepsadiuar hppshlosisle (k- QRAXY oeracetic acid, etc.

materials which renain stable and retain their

structural properties. Specifically, such materials

[0Gi#] Fodexampl sidasi2€60 may bafpreskofiflneropdaperapsin (i anbERLON)gnd top 280
%651 gp*;ﬁognr %i@éﬁ b3 l%orl‘n%&?ﬂﬁs&%ﬂl% sGtdel! %143' QH@ r26(‘5 h3fod QM%? top 280

rees elng resistant’ to cleani ng
A ve madndf amg iniobkg of othrerovdtsrialseauding abingpiranekctuitens al

n%gfglfoﬁ te}f!ar E&%&a&%&%&i;ﬁ % ; acog%( Iq"épez(m g Ft%ﬂeyﬁhterl Is r'rzlay include
&nmmmhte materlaﬂe such@e ghwebé)rcfed plastet, wbqnl-ﬁhgr @p@ryqﬂgpsms or other

%ﬁgﬂn@e dl(l% Pﬁst al n%‘ness gf}geto‘%f% Aﬁgﬁ) streﬁ?tg-tp Wﬁ%ﬁﬁa on? tafci)(rpn&}élgﬁare
aactceabld aya@88 tenpasatises Qf_mﬂ%esgf It a/dybmdﬁetpocwy theggekilled in the art
tt %1rdesai6% bort]tgln%b Exgd/&lt nS'ab é)Ylgﬁt cf'?lteﬁrally formed as one piece

propyi ene, car
e)x alll‘pbb’ colﬁlswtleﬂlmgeﬂtm @nrtmrsmha%q, bmond?é 0 a@‘ﬂﬁl‘ﬂ@B 2%0500111(1 be formed of
r!last SBE Im%#ei?’l ls(g%hstae}ﬁ & lséec‘lz of tﬁé ola%E gorfﬁ%ﬁ&! dlﬁ'erent ‘materials and connected

At DO Bererainfor ce ins, or ot engi neer| nigr
pb@dter cFramt &5 imay slskmolude Qn@ opfprsrfods imgmbers 14 for maintaining frame 15 in
aEn @H%ft goéltg)(%n\’\@is%ﬁ bk ﬁl’ide&ﬂ)?)d @g qukﬁfad ﬂ{tﬁe a1§ %Gf 'nféﬁﬂgls §4 may be

eratures o terest
Lntdgmistb oogbnbgctetbllﬂis eneirdresidési269 h%ff@iiet 15 t hat SI des
260, bottom 270 and/or top 280 nmay be nonolithic and
integrally fornmed as one piece or suitably connected
[0062)Erhvec 15 FHay $ehwle flesibld eent@iad 10 lyos defimeDi¥pitian dy ldilastta@é in FIG. 9.

O g Gilled flexibl 10.
258 Pt SB35 sl ontainer
riﬂt)entmdhlsﬂmﬁihrmnh élatnegb operatiert dre faciliFtedrby th@ﬁkfﬁﬁﬁn@ngbosmon of
ff? aPnﬁer Pd s rr?eldfé)ﬁ ?r'amggmgﬁ s&ﬁslfteqrbpl'f@db + DeoBis 19 Alternatively,
Lﬂndeﬂesctomtamebyo mmkmﬁ@kl |ahd/etdrmedtwmle éname 15 botingnftrihde epntainer 10

;’rﬁ%{gn}fszlg&at 419%1(?%(%1%'2%@ ?s %Bﬁggfm@?a A%S&egcrﬁgc? al%rve %%@260 of

fﬂramxa Hi5enayomdhadezerovas2 s foracadingeeniugs &i g ags condult 120) therein.
lels’lcrsérrﬂcg teg dll(;vngr'?a h?rcglﬁgacg rﬁ{ﬁﬁ% & %ﬁc%%gfdﬁ‘?@ %vg&?tﬁiﬁ}l Ark At GSuse.

f Rexxining membms abmpomd B, the tetentiparof ush Icmdultﬂ; ingrdoves 35|§ dp @llegy such
drain erat i d 0,
cqn}pa%t%%ﬁ (# rgin C%Q%n%ﬁ h?lﬂt# lcfg)é(ﬂlieg ?oe@'glg;dtégllblﬁ ec?nt%_lbler 10, drainage

seoppait 12 cmdyyb efreramd f5m grprern 251ipposneeripy cinduit 1 Heareymd setaining

Yl h dr b

ST YL BT BB A s i
cgmtity araia aAl@mptthrongh draipagelcondnitddl.i nsi de cart 290 as
depicted in FIG 10. As described above, sides 260 of

[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

14



frame 215 may include grooves 255 for receiving

conduits (e.g., drainage conduit 120) therein. These
w@e@ewssenl | ow for the conpact storage of suchpecDrs2003/629871

when they are not in use. Retaining nenbers 256

pronote the retention of such conduits in grooves 255
tongpld founes 42 hich empar confzivarafyeholding biqphasnapeyical mapréh, as depicted

fd FIgvg fjleﬁ rﬁgghﬂ) bn@fuﬁésrh Jh!trgﬁté/ Bt ﬁoﬁ&%?lﬂ@rs\%hl& prélfAE RBAQ

condui t e renmoved from'groove

rresiging elrrfaqg 12O miovablenlatEorm AR 1 Eejastiannp10 e pgangshto allow
gﬁ%gg\?\c/)f giﬁgeﬁlﬂ% s@es‘f@héégm{nﬂﬁte B O si AR YorkdhRRs 18®e %gx%étﬁereon Foot

ral nage 5y raV|t or via a th roug

memberagé Henehaf framml rp0Gd wmmahb’i ﬁé‘iﬁn‘émﬂﬁgP ?f’erﬁ?e“élﬁg  Surtace of

%) 191{ ﬁ)?)@ni“oﬂ e%ﬁﬁ E}E | {Phhe 18 nldy 30 SRR EALG g‘H@Qi‘ b&W&n projections
Plldes a 'e cart or platform 1000 having a

@191 Id Rugher;@ggf fgohlgerabng 1 heyecg*ve@ W@m@g H&Z and a second of foot

AeldG li![l ?‘rﬁgbé fé(:elvé]d%n X‘@%Q@éde%g 062k, E\@Efﬂ%ﬁ%@pgﬁﬁ Sdrhe 1005

exanpl e whi ch support containers ol din
boldiph aﬂm@mtamql maryﬁla@ra st foofqnegber Ele aeceWﬁi 1p|a@3pemng 1023 while
j t
Lo L0 8l ity 95485 g i
0 14edold @quh«iafobbmﬁnll@ 0016 maydjasg ercpings ar @!E@mﬁlﬁyl 0Q§ebetween resp ective
f t
e U e
bh erceived onFegivingunfbeer 1924 an Qppp@e sgl)as effpripchigassl 013 wll}gg,straddlmg
%‘(!_] e%an]i (?1 rsnl‘h%gbcg&u@s%g:n\iw ﬂl%}'\;e u‘ﬁﬁzédqg ?édﬂéenﬂ P&Vérft @foPement of

or exa rrp frane
\ﬁanhs [ tarrframe QS rerpivinsetntese A 0%k Wé@hbéwg thefcﬁrfs from being
B 90y SR b, MBEO gr
rcengingre df differantsizevmay byrenfisvgedio ygioupdifisicaiarayy ap yl atf%fm 1000 to
aﬁg\g %fﬁcf %%%E traﬁ?&gfh&goisonl @f96¢. container may have
a ftirst oo 015 received in an opening 1023
mhlle a second foot menber 1016 is received in a
[ 0&@@0 gf&%‘@{‘ﬂ)o@) %ﬁtl)ncﬁﬂl rfcgﬁ Elots f1 bf(ﬁtt) 18Rt fIMBR& showd bPa fork lift
et have openi ngs or
dhetsheins tomro@/ s fore d A0 I@gwe éqam@%IS thereasytg jbe Basporse gnd/or stored.
t I
fgaf Qv?ag' O]géﬁ;{rfab@ '?igql\;lltg.gﬁ gpﬁoggcgl?%g Itl%%sﬁer?g giealea\(;ifaﬂﬁﬂ from one or
teo'@em@z@cogﬁolopp@gq to@ storage &reeser q§rg0 JV@Q?'W@W?)ZGH_)@TQ stored therein
W golla‘tfoéﬁ (.]i {Eﬁlau&iﬁ}??ﬁg&'np fbod Qrilag inchid8 wRESN B30 iaRdSr a handle 1060
e e ut to reduce or prevent novenent
ab alldw plaré@mlls)omo Yerpushed by 05togrrnsner iaten } andrepgfaigers 10 between
1020 I [
of nglg?%neﬂx If%l]lng c%ﬂé{}&tglglhtg g(r) gﬁtﬁtqgéalf( ngﬁn%&gﬂ rPglr']ﬂééril e%ét%ﬂ@doo may be
Mmﬂle@lvte mové framessl Sand caontainesolt i phg@@ a é'tlhné istetient R tns%q“ige@e
r?é*h?&a%&%&%%ﬁﬁ?e@ﬂl 1'nf2> XAGin@YS0 d&idch ?i'ilﬁl@tmaw&lr QMile frames 15 and

orm | ow e I clent stor age and
toaaBpr0 atcHesatzdfon phatioan 1009901 expmOl4 Fuslics @, Prjposis ediqr insulating

1%9%@@&% #rﬂ‘ég %e Fn%?rlﬁe@ J[o%§er HRH e al{(letﬁﬁﬂaiﬁ@rs fv@ﬁlg thel BRtreceived on

shown) | ow pl atform
1gernd PPty Mmmd@splptﬁetrtb%ﬁiam% alyb ¢ P%lﬁ%é‘i&fésr ted and/ or
stored. For exanple, frames 15 may be individually or
collectively transferred via a forklift fromone or

[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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nore tenperature control units 20 to a storage freezer
(e.g., walk-in freezer) and stored therein on

w@bk@udoiem 1000. Alternatively, platform 1000 negT/US2003/029871
i ncl ude wheels 1050 and/or a handle 1060 to allow
platform 1000 to be pushed by user to transport fra f
mﬁtemidwmmdlmns@ie%%ﬂ@m%@mp% 8 sieping theeseh mi 0 may be
SRR Hed Bink B thioloPsupp GRAESil ﬁmtstﬂ&rth t handle 1120

fh@{)%; ° u%ggl &% ngutlw [ zegot%‘fp?mve a:‘Sém'ES 15 aandaln )

haymga;pmemsr 1180 @@chﬁd thqr@tmray £5t 9 sHppOsngTRigsyL 14 @ fo allow container 1120
{1 $Lhd ngecf (?l%arttill&p rﬁF ﬂscﬁllO el 68 él%hed dib&antially perpend1cu1ar

cont al ers |n occur ile franes
trthe longirdmpldiregtion®f earkl 108 @gﬁ ’r@gp s obmalfefhé?qlﬁslld 86 attap]@ﬁd to one or

1%)31%@8 ‘r%mexjs: 4 'i%d}ﬁwe{?» beaahgﬁegtn?ﬁl% ke AAHEOQhs dePRitad FIGD 14. Container

cover ﬁ provi ded to cover the frames
L) rwnncémdt?@rfbnsml 188 M@wnﬁ pPeMprEERTIE 17 fopregeiyige Ape or more

%959301 159 of lﬁtﬁéﬂta 8%@ t?gﬁia{cﬁ theR{ 18 'éﬁﬂltotﬁeh Qs 8dpRHRASn A1 15 hReturmng to

ontai ners furt her enbodi nent of

PiG@ddrnoviahle errt L B9 alse may be attachabis teg carg hangls 1120 m@}a‘s pgers to
{rfru%g(gr? ?15 tééﬁtélﬁ)&lf f‘e@é&ed]o%%vhﬁg L4#ER190 2ARD, UhAhblk )zfar@i 100 may include

sup rail to support one or nore

&h3{s k‘éﬂﬁofaﬁlhﬁ@ relheg eﬁmwblé opt &340y @ ué‘?inf’h*}dﬁ%if’g fopy %g 1150, or
g%i;‘n;) E%‘B%‘% ,@ggg@% BATRIR Ul Z%ﬁud@ Bor¥QoR QA LIRREH ok receiving

. erein during free g,
tfdrha/wfmg‘:’orkhﬁ &t gomm) fegllow mevallpearing 09 HecredRspOrEFrEDY. For

viie cat 1788 ﬁlh?ﬂ@glh\%cfjt% hrahdpBi tIRR oA ﬂﬁmbﬁé vEBbre
two o upport|ngqral 1110 such that handle 1

travsieragire omiral uis Wadlﬁnaféfﬁéf‘d % HEREYIOREST ﬁr"é‘é‘ft"oﬁtﬁmefs with
H)gf?zﬂfn%eﬁg ﬂlhﬂeﬁallc]r]vgn&ﬁ oftlet R¥atioNt @i ner 1120 to be
tr nsporte on caft 1100. Supporting rails 1110 may be
al i gned substantlally perpendi cular to the

[ Odéq] % %&%gF o%&tg%& bt Iggenﬁﬂ{/éntlgﬁl- QA ARMle tritdBor@A6n &t 1300 may

atta hed to one or nore containers
1480 arﬁlwnbé3 il liolves ﬂw&lm@n@mlﬂﬁrﬂﬁéﬁpmﬁ%m&éﬁl & &t 1300
lnc%deél' éﬂls %&@éﬁ@?&t frame P3 158hd W%l&gﬁneaa dhb@R0Bs 1% ¥§5ecelv1ng frame

ertures 1137 for receiving one
ot " Fpporsils | SunaBbepeabmareils 13500 igscainedere A aselea s 1327 or

oattQ ESPS F cﬂ?ﬁfgt g%nP Brad 1425 1§-ar,lso iRGhdeH M e 1300 tofdolect 14,

abl'e cart so may be attachable to a cart
Hmpﬁhrmag_é_pﬂ@a.l matenipls onothes digwids whick may geﬁl@frt)mtﬂﬁ@ble contalner 1310 or may
o% Q@J esregt%?l' %ft‘ CENIA Tﬁ’%\/@% ﬁla&@é fembJdd® to 'Qil&v@ disposal of such

may in wheel s 115
flmluldb i Amreatwelm &mgraafl3%m@>@m@u@%ntouﬂq @Dalw %W ﬁ%léﬁcted figuids to be

grqwed %réﬁ% §utl%t11§9y 1n91[1de e?‘@al@r(ncﬁ |sﬁd%5ri)‘ 8t btM& means for allowing

eto, vable cart may i nclude fork slots (not
saabvmz)e rérmvalr el guisly whﬁlmlqsgedo fAsgoted pRave e cpri P0, §ﬁ’6i&?}) may be
F—u%h%d fgy\foﬁ'%) Y2b B e rs{oréég- Qpblg)ﬁla%c&ft@ﬂfhﬂh@ériaﬁ& ttaR&oftRon thereof,
or exanpfe, novable cart 1100 may be utilized to
transport the containers fromone or nore tenperature

[ oﬁm ek, rf'id %‘P%P }/ett Q P ibolifheht (ﬁ%%vabl@tr&ﬁsb&ﬂa’ﬁgn cart 1400

1 on contal ners ar naceut i cal
nméferablylalso @seabia itd ors fotible eortzinss m@rf@mee ith fozgh bioplarmaceutical

rrnre[tgcergal Ha‘%[k‘i af ac'(-:(li}galj% %ﬁg\% YR R dn, @alP¥h@udes an interior 1410

ranspor | Oon car receive a frane 1315
hlmtvuugmgahaalfty O5ctbhrels g8 ot chamels 1420 maphedimensioredioggeeive one

or’ mo%fr!améslefQO supporting a container (not shown) for receiving biopharmaceutical

materials. Further, each of channels 1420 may be dimensioned to receive one of frames 1430

m

supporting such a container (not shown), when the biopharmaceutical material in the container is
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includes rails 1320 to support franme 1315, and which

define a channel 1317 for receiving frame 1315. Frane
wamh3d/ommyl be | ocated on rails 1320 by inserti npCT/US2083/029871

1315 through a side 1327 or a top 1328 of cart 1300.

Adrip tray 1325 is also included in cart 1300 to

ood fremeh statsi Spdvificali thethiaphirmaeautieal mlatsriglmaytbie dioz¢n; ip @ isepstantially

\ﬁ%‘g&ﬁ tﬁ@ﬁne%secg Iﬁllév{; QI[T ofrlln%& pclnﬁ)agt%g‘%lﬁ %Fﬁa:ﬂe% %gﬂpﬁol the containers

t
Ketrehvostin). e Thus, @hnn@lm ldztglgaglgﬂrdlmcnsm@dnto allowy fir guch su g/stantlally uniform
ﬁHk%ﬁ Bt ?Joﬁn &@hgm aaamc% %&ﬁenmgx ehtkiles & AihBL Lo

ow any co ec renoved FOHI
Siopharmateutical matgridln ﬁb@den au Iy mattwonaY§ﬂ@wnﬂGS@spam thety unfrozen
O e L nw%g%én%wgg%mawm
merieriolemayutakd in 2 dlgxiblgcontaings. Heor exhwple- 4 Rexiblestoptaingehadding nonfrozen

e T e
itg.atricaing 2 Khadoecoad pemingdil i) of fome 1p pld Eanaguppaatingsuch flexible
UsEaRLE dudne Jé,gﬁsﬂfdl e e AL ALET il FbEATHIe }ure s being

fozen ceu1 nmat er | th erein, 1n
appiwd tasides therqoh (et shet Brsbepsning 2 Handtseaond oaing 21 Yot frame 15 may have

4 [
fyhrgrr s a}ien%l(ej% @E E%Een%e Jiﬁ)lart]%g‘é SoH %f%gmlﬁgs%hhﬁé’ r&Q@bing of the
qubmamghl meteriale dhys thsrpiforgynatnse ef the %@n@swfmeig@ozen

So&’o%ﬁ%&ntahéﬁgca@ m%%ﬂ%l%%@ﬁke(vﬂgfl ¢ H%@H Lllév%rchﬁlﬁl‘éﬁ '1¥1(ﬂ£ be narrower than
armaceuti ca teria each

cﬂmrmghtsbe Tar20fromey btvehaﬂnﬁ@nmabm@mlo Aﬂt@@@twb’ @hﬂéneéﬁ 1420 may be
V%r@%ﬁ%géﬁg Qece URRALL AnBBr SdABheRs HoRR AL REInHoRA bi SRR eutical

I Op arnaceutlc materi a in the container
ingaterial. \® padioviin) we@c-hamels/ 142p oo syndizwsd to holdysugh wifrpzem

Soﬁ%&xgrma 81%841 frﬂafe?ilall the dLnlﬂa%mgﬁ e Qfﬂap&%lh&%an@%h%hﬁlels dimensioned

I'n & substanti a uni formthickness to
&b hovau nqlﬁ‘@iem eolemeefifiraen blgnlemaqgltml mateiides 1430
hol ding the containers (not shown). Thus, channels
1420 may be di nmensioned to allow for such . '
[0868]sEaah bf chbinglsUr2d mayralsd incloderresigpastingt rhik 1425 enepch side thereof defining
ophar t GO
bd“:f e EraEaCH Eﬁgﬂ“ﬁgg ?r(g%le if k 1%&%{1 erl a?%&% ghcpsluﬁponmg rails
u]l4i25 oFlmnasaMt?a@ lmay(hy ineriebleapd teemabéepiérp@gh h@mombflq-fsz é##0 and/or 2
rﬁmgva%f nﬁi%q%d c@a:‘rt 148h g{ Bé: mﬂgalﬂﬁ Jl%PI‘OhQ’? ltfm%nlé%cfv%l%latform 1465
on-frozen |op arnmaceutic materi al may
tathehabln ttacafni 1@90 bFvethem perial 498 may ﬁmlude slotapft ), forregdiving forks (not
or%%rforﬂl% ﬁ{opﬁlourﬁﬁ f1{1 g%t 14E)'g E @ﬁ@&'&f mﬁ&l:nals s]ych that multiple

ave a roun ue to a
sqartp M(IO Ay b@pepkep on tapafisach(otheyy . For opanplantpp 1460 %ﬁdéldes 1480 may be

Sf%rrﬁg&fdalng Qﬁ%}l&ﬂo g%c%%ogf%%te raﬁl@x@a& E edéfto tp?&@&?e o? HRRAhdr BEHs 1400 on

suc exi con

biop v frechetackinginayree performhedwising b forklify ﬁl@"z@ﬁwmw iAsglescribed for cart

p

ff3§§,( %%)telg?]Osmgﬁt&eq‘%h 3&8118 lglggg%r C:fﬁc())rg {Geﬁxﬁﬁtaf g@B@d?gphﬁﬁr}ag%ugceﬁtmatenal or
neapsiratation thereefi Adsoningh gprmpdkrot depigitrea b?a& enllewgyf(not shown) may
paltlgot ttgc%e&’ b a‘,?/pn%'?ﬁ Hod c&Hﬁl LAlGatioh %ﬁ' RGnt&Hior 1AL of cart 1400.
biop arrraceuflca material. Thus, the uniformnature

oThavstme ofizeeophhineheutic zesteriaksionioinar inserangr dadt shrme pw be facilitated

ngymﬁgggb &iéﬁefrozen al l ows channels 1420 to be
rower t
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they m ght be for unfrozen biopharmaceutical material.
Alternatively, channels 1420 nay be dinensioned to

wo emeionsef r anes and/ or contai ners hol di ng suchPeCiismaERIS71
bi opharmaceutical material. In particular, when
channel s 1420 are configured to hold such unfrozen

[0069p wnaoughamdomambrs reet desdrihbd herdie adfilaxiblesdootaineissthe efntaieys may be
be wi der th

d
g]&ﬂ? A Sgﬁl%—l’l%l ltrll'?ﬁvnal ﬁphl%agsgpe ieHbE sdleolﬂ(% SFéhQa, {Q% gglﬁ Thaterial may

a rnaceu
milﬁe it ghape rdE Sthndagcly itsElf whammqitssarmAI@Gn fitlgd wiitlspbiopharmaceutical

elnﬁ\d < aex?%@% Oﬁgulcfl] 9 lCan%ll %g'u%? m?ﬂdee 9&!’1115?12(%g ﬁmﬁlgletg gg{andard plastic

anne ranmes
tivekgig/ @bntama:mdads wHpoh Bmdlabgcnnmldgnqb@mlsmay@ em@rt frem additional

Fi R oo By e AP ATt bRy, 30t PRl Ers whgthor formed
bAbAexiklant seindOigidmeageriab cmlsam biter suifaces whick pentapy e intgyion surfaces
I et gL 0 ot v

Hecebled (g, 10 Blssbzénodémpesttow)ry herteddnteerishifices ¢fitemperature control unit

éﬁéﬂ\l\@%‘ﬁ 8{[‘%'6%1??‘-’35 P}thg' 93[11{@}1(%18 lﬁgﬁlgﬁﬂrtﬁ)c J{Ealg‘ﬁdtélaﬁ Alternatively,

alie @&t bulfetchmjf thel%ontamm igy|helding dle b_‘ge‘ph@rnan@ltlgal anakerialy ggty be in contact
azgﬁ]talr n ng erior %E g)f @&%Q&Jﬂleedcoﬁtpol ﬁf?i‘l.: RLARE teQodt ggﬁfi/or heating of

to sup or nore other carts 14
tthﬁxoilﬁlﬁﬁrs hSunglths bwpkamgcenmal ateyids thoneimaol caysd thetegnperature of the

I ft bed f 1350,
é)é I %1{1 ggl\lﬁ?gl?lzed(ggﬁcrl e > shart

or long or short-term
storage of b| ophar maceuti cal nmaterial or

[ 0@} @n@@g t | O n gngii%n%l i the hi ?lb)tﬂ)le c&q%lgéggﬂg!:rﬁ)e@ %qve ma% thus be
adoblad bﬁdhetr@xse ﬂﬁﬂndi‘%ulalm if wn{pbnatumb ootmwtunit 26 (d oo aistlizero

an inte 141 art 14 i .

PR bt e e 4P e BBy be pemgred rom

shapaituayntivt udia?l by eabeog thb yle)ebﬂc lorgaitdroand thedfrankes.zr ether support

17 VWO 2004 PCT/ US2003/

020002508y TR U3LR3D e 00 1 L. o s

Cadthet fippat stiubtres holtimp lﬁ&rthlbte;coinemma dey b stared vy large ghiller or
terial h. as. h

2% erIrVYlﬁHaBu lﬁﬁffoé ﬂrgelmpﬁ_%u é/ 0 %gut%ega%lbeeﬂ#egx%es %\!fb for exam le.

up by itself when enpty and when filled with a

[ 0@22‘3 gar na }grgcti?:séo Ipﬁc&c]en%}ygragggroqﬁsg{vglg a 1op?1a aceu#gal nfdterial is described
Sets&‘ﬂlﬂﬁisd Flkidfel dofitaingii 10ks jntsl@]ted Gonfrane bf'r . daladed wfFISRcHR10. Also,

firorﬂgiebm _a[cag @g{ai)spg %tifﬁlc%la E’%(i (Fa tngfaﬂé ir \{s (%I]aed go a filling station

f @amowﬁ)oﬁheee@mhﬁnacaumlhmmnat, g egomtlakiquét Wophamndsertical material, is

nggegtr% c%ggg%ré& aﬁ?(gw? tgerﬁ Cc{gntta nelgidj IH%]S erxhr%le ﬂ;a%},t lglrﬁlay be slid

Neé 1 nterior surfa
(ford transpeddtioh ANZI00 sqaleatigmytingfraibs 16 N‘r(fé@a’ﬂm pin &cdn tlﬁQﬂ Flexible

g%}:aé‘(é? r%@}tf tlilxg% l&g gl?eélﬁ%ﬁg gjlntrvsecl: thé rﬁ% frot e g Vé@’ﬁ? %ﬁ‘& %lhng in either

| Mbdiet, Qremsurcbﬁtmaer 10f whiterhpkiria frame 15 oninsertbd v temp@gurs rggintrol unit
er .s c of .t he contai

b?@ ﬁﬁ %}Oﬁza éIéE][C{ 2aﬁﬁm?%hra a[celglc%l%torgcrgrﬁsé %9 @Jo?énrﬂl {égweramre controlled

Stuiif 20Cia s codtrdllbemanmnt @ignes segﬁmre ?.lﬂdbgi'ﬁ%gfelshle or below), for example such

b} OP t'ﬂ ge%(e: (rea e 1ncﬁ1d1nrg% c[en it feave 1?0%16 Jv&oc?t? @110&%6 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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with air flowin interior 26 of tenperature contro

unit 20 to cause the cooling and/or heating of the
w@orvazaser s havi ng t he bi opharmaceuti cal mat er PEI/5S2003/029871

therein to cause the tenperature of the

bi opharmaceutical materials to be controlled. [007 J
Strial No 1908 158 e Thuis cayocemeertratign of the bipghamasqytisplgnaterial Is prevented

ﬁ]aﬁlﬁhgaeﬂéregfﬁl@%ngﬁéjmﬂ@&\éﬁle q@%fa&ahb@oitiﬁe bisHan@idedical material.
ot herw se t hernoregul at ed enperature control unit
20 (e.g., to a subzero tenperature). Wien such

[ O%A\?ctg%tgg bilo a?rﬂgggﬁtﬁztaﬁgateﬁéq fn ﬁéxﬁ%@l RhBineON 8 ﬁefehsﬂémﬂe RRtainer 10

tenperature control unit 20 by renoving
trlag bé teenoivis] gore SretmmmeEature canerol wet 20rapipally by vggrizad placed tn cart 200,

FHRP rﬁt e il S/tbg Erﬁ)%ecwﬂfoglrba}t RRerick 899 @c@rt Q%ﬁ'rﬁb@é spedifi&lly frame

recelve In of connecte , for exanp The frames
6§ mey herecgvysiinrart ek 2Urand Mg Fegt PRSUPPRST il PMgernatively, frame

?lr eegbygcfvgn%&% R& oﬁta%[)ﬁ?cgn Ed?fa@e IR B Earf 30! beeePupport rails 292. Thus,

er wth an itnteriror air tenperature of about
fregafl way Ee)eagégmg@egl fiost 4ot 28 of fn@ﬂnogf)’&iq)ﬁjq:@ereitgg yqﬂtrohumt 20 to cart

tzy(ﬁ)%)ﬁ%irdﬁ%c faic: AhRSS, ?ﬁen%ng&%%b @&tl@f‘lg{lﬁo aﬁ& @a‘%@l%'af&lo@ted adjacent to

descri bed as fol

Bhabittist. ecmzﬁOawﬂ)efran@dﬂtherm srey fher bf franeparieg frca lezge é@ezer for
g%ﬂ% G4 6 Fain Ry hgflr&?cm 1&%1?& a1r térﬁ;ﬁ%lré-gf A¥BM nB@tiRé @(F&Sérees
ansportation ca and transported t
& efsius) ds mﬁt}ysltsdb'lpment (miatee grwém)mamé@@ BEopsaitHEceut i C aI

material, for exanple |iquid biopharmaceuti cal
material, is inserted through conduit 120 into

[aawm wmm«:mem itotbese silled in tharrat feora the kove desgriptiopgharptperexible
cgnt'runeri rg%& ;Ev,g %\%Pc%[}gegtg Frgﬁn%@{hglr g&%@mﬁaﬂu@&tﬁér@ns@ WRRRfH aA@stored in

a Sca [exib
dlrame mennet @s fieyble tratpitse 19.i Furter, it arilhbeevident thatwatiqys frames might be
u‘ta’ 1zed% Q*qumk? ¥%fon§co?1&ﬁle?s an@‘ic; l?erre(feivleh i \ompRatfielcBffol unit 20 along with
e contal ner 10, held in franme 15,
Ibsmg mwwﬂe bmlppctrmmetws m tb@fmqmmrtamﬂ qurts gegcribgd above. Examples
shova frlapnef %n% co gljg Greie BB 1FIU:§ %feﬁ@&ppﬁ%%ﬁ NoS10M 53,025, filed on
frozen erature contro unit 20 in a
c&upmambdarl ZédZ(N)a n,miemtle@é Systemstapd Nsthat fay &reggng| @rg#%@glg Biopharmaceutical
I f

f@%tgn i'n c U 8 21110%’%6}%’ fe%e ﬁ%‘%@?}lﬁc %?tsr lzﬁe%{e)bef%ug %%d t{)/ E(I?o é chlre?;&ﬁ/or
foommessﬁaomadwemcaltmv@er@bhnl@nﬁbmbte@ontalﬁers ansfar dyanes geceived in such

oS, hib&e d
SERERLA T b B OO i oo
FI(D$/ mmoemlaz@@ﬁpnalg@q ileM55R22, filgd g@geczﬁg@ly, qnpmlgd ‘Systems and
%X’[ﬁga%% gﬂ}éézﬂ&' r%f avkﬁh% Qgﬁmﬁ&uﬁdapﬁﬂateﬂﬁt’ ftdoftley HScket no.

vente It y preventi

u:maésn)aﬁu@eue@mad»awéwt Bt Yaweuﬁra@wﬁaméé%ﬁt (e@afeart 1400, cart 1325

l‘r(g,t %{t '1%0% fn[ &ited mé%f ﬁe%ﬂ&éa% pelrﬂﬂﬁ@fh@%ﬁ% Héé@lllbeﬁ%r%ﬁhtalher 10.

contai'ner 10 is frozen, flexible contai
1Morenwy fiven the prssent ddseramion el perthat mdérS@eﬁh b Gpseqpilied m the art
,2:8 Llidhs %ﬁy% Hﬁ&g o%ﬂadspwﬂ?&&gmbfés §Réribed BQein and the steps for
urt ranme % e noved into a cart interior 299

owerfoamng the nedliod fcprmr@ewecﬁrefemm ang/ox pragpesingribe bigghaggaceutical
rﬁﬁﬁﬁﬁed in cart channel 297 and may rest on support

rail 292. Alternatively, frame 15 nmay be advanced to
rest on a bottom surface 298 of cart 290 between

Oﬁyg&oﬁlﬁrﬂ{ela E\{stabg\% ' c-xrig&ﬁﬂex &Eﬁm@é iRYe REn RS frbik a'ﬁ@:h‘z%g or other

erl or t enperat ure contr ol
usystemZ0r stayagsenf the ﬂemble contalners and contents thereof at a controlled temperature.

These flexible containers having biopharmaceutical material therein may then be received in a
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290 by sliding franme 15, when tenperature control unit
20 and cart 290 are l|ocated adjacent to each other.
w@2008/02861 Wi t h frame 15 therein may then be treciEFps20EeR9Is71
to a large freezer, for exanple, a walk-in freezer
having an interior air tenperature of about negative
ROpdeireestoloaitsinhsatingsmelting, ppl/erdhawingihe biepharmareptialypaterial
I tbSek € 9., hospitals). [0073] It will
ggﬂg%%'%ﬁg%%%£%hose gﬁllled in the art fromthe above
description that other flexible containers may have
[ 067'32 h: n? @lg Sl?cﬂzg ﬁesfc{lé}izognﬁ Qi ﬁ%ﬁérst%@d%%ﬁ@&&ﬁeﬁ 119&1@ gft‘ﬁia?ﬁe flexible
a same manner as flexib
candizirndascrit®d hérgin e be adaptemfwl usgym cemamerﬁ,tfrwatstome u@‘lﬁs support
f {l ameéc’s {Hug&;rtakeg caﬁ’t% t!amﬁe?z&{uljeg %pﬁﬁtrstheXtae&blﬁH&rs and/or processors of
A h TSP ARA T e recelve tenperat ure control
umdus F0ped wmigesniRuttherftbé ﬁgr@u@p@n{e@bmpmst@ewﬁ@rheﬁtrﬁgchangers
siructures h e/ cont £
SBHE %%mmUﬂmﬁtgh%ﬁgﬁgﬁg% gﬂ%n@%%%ﬁggﬁﬁefs S ntaimers o
dms sliwels ormlzbi Fhededtammss owqupﬂ)qrmuctmqs oy bei@laptsdifop fogg or short

fﬁléylin% 6agF f%ﬁ%temgg %{)ntglﬁe S é i %ﬂgﬁﬂaﬁka@&tm%&ﬁﬁ 1§ﬁéﬂnd or frozen

O3

reezing har maceut 1 c
m’teeﬁn mady' be aé«'ltm@l, to tramswmﬁle flexiple certtainess eantrinies biophamapceutical
ht oe cpal b
S P55 O A SR o
am;dllated td atlbomsthe metesdl yerpmain a8 g given ﬁemn?r@m@tfgrr@r@bmeﬂ@lﬂrlod of time.

t ObontitletsS subit
0o mpiecfARR S Bl hy, RERGE Rt B okl S o
Nouctirey, &nipe@ARy canirblonits dipat exarigpes) gndfog procesp@g magheadapigd for
aWiddGthe t rtation cart
P R B2 R EFEL e M P AEriS7 MDA ransportation cars
zmaoe@mnpped Futhtvaeeus tiapspedt inechaiswgisudias whpels, slidgsi diders, dry-ice
ansp Qooebfils, 33ABer dB¥ices ©
¢ car e f%é%“e% géréw&%(gm% ?&qu%lg ccteo (:1 asr ry omﬁt lceé ?
rfm:tlhtwtd treaport atbb@jgmﬁ@dh@rmfn dhe trgsporighipreesiia may plsgipclpfany
RL&RE N sl%?ﬁ&{fe&ﬁxh ulhéle Wa}nlﬁ l%?dlﬁé‘l‘hﬁlﬂﬁl@ R $top ﬁ”gnsp&t and/or
those sKi fications may
rettiee tisreofieFuhen Hicitenwrestion @@rtsa@@cheuaé@@dﬁ@b%ieﬁpﬂéﬁ@ldn pther
sc}agg)%rt];@orn s R%J QLD B E}Lﬁ%ﬁ)’f@e Elﬁﬁ&lleftﬁﬁsrﬁ)gﬁ ESRAINrN,
freezing, andr or processi ng 't bi ophar naceuti ca
material. [0074] Further, the above described flexible
S 78 ’ &% b £t
[oRPH et I fad S BB IR ROl RS e ppa
cthert ekitlad inltierrelofanaart ﬂuamnousomddemammmdmm sxbstlttrms and the like
er i bl ner.s idered
g%fnﬁ& ngl?h ﬁéeﬁa e ﬁg&%g@\%@gi‘t SPélé‘fn 1%@\%&%%2 tzﬂg%%fgﬂe considere
RGZ‘Bé WBRAGRY s@&;ﬁ:&'ﬂhs unampmaatd@ﬁr@d @mﬁh@ fadlowingiclainsor
heating, nelting, and/or thaw ng the biopharnmaceutica
material contained in the flexible containers. 0075]
From t he above description, it will be understood to
one skilled in the art that the flexible containers
descri bed herein may be adapted for use in containers,
franes, storage units, support structures,
transportation carts, tenperature control units, heat
exchangers, and/or processors of ‘

C'm
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various shapes or sizes. Further, the franes,
contai ners, support structures, heat exchangers,
W eovpera@bur e control unit, and/or processors nByT/D82003/029871
adapted to receive flexible containers of wvarious
shapes or sizes. These franmes or support structures
Chaynsbe adapted for long or short term storage of the
fl exi bl e contai ners contai ni ng bi opharmaceuti ca
materials in liquid or frozen state, or nay be
adaptled t oA systensfootranspdrng 4nd giofinga biopieaiaseutisal material, said system
gg@hﬁﬁglng bi ophar maceutical materials in liquid or
state. For exanple, the storage units or
t ranspor t e Supperidngrstryctimgpotfisured e spperbaicantpingt pigwpnhpenaceutical
! dal toremin at a given tenperature for a
prol énged period of tinme. Furthernore, these
t ranspor t at dhemebemfigyred foasdelyk said suppertingstictufeandsajd container of
n structures, tenperature contro
Q%ﬁﬂﬁ%mcﬁné%réﬁyﬁangers and/ or processors nmay be
adapt ed f oat leastton¢ suppert v configarede encragively enpnert thelgeiainer in said
ca&ﬁparnaceutlcal materials. Also, the transportation
carts nmay be equi pped with various transport
mechani snms, such as wheels, glides, sliders, dry-ice
stor age c Oﬁ{%% ?ﬁﬁm e\m%n?galﬂc{ &pﬁa}ﬁﬁ%t s@rrul:tﬂg'co H&s Q@(gme for
accessori es, ev ces to acilitate tr nsport
appbrmghmcmamueo andtshidrablsdst ofifsappariaal sepriiaurediio ewpers S?flﬁa?ame
al so include any nunber of slots for receiving
multiple franmes holding nultiple containers for
transport Brdysem of¢lgmalgeherdie sasdit leapiang pupport railds aligned
Ju{;%lg}ﬁlgﬁ){ éa%liepfg 238, tﬁdlﬂﬁ)&lrpc‘?ioﬁ‘gﬁs%decﬂal{l@l be received in
ot her ansportation systens such as, for exanple,
airplane transport containers. [0076] Wile the
i nvenjion pas %lgrg Bt H8R CHReif Md SRR iskéﬁga be{bléjx%ﬁiaé !emperature
herein, it Wit e apparent to those sk
wosirelwaiito allow eliframede bomevedwuiorshid at leashane samrttralbﬁgm the
’%ﬁ’x gcsrgtfu}e%toht?& P2 tb Bfow sHERark@B bb froVBCFordid'AWast one support rail
romthe spirit of the invention and these
mheh¢hameﬂmﬁsmmvﬂ§m@ered to be within the scope of
the invention as defined in the follow ng clains. 20
WD 2004/ 026661 PCT/ US2003/ 029871 Cains: 1. A system ,
for t#.anspBresystomafdaist bwhergn saibhphopred coraiser 3 kejipin side and wherein
!E?dt Sltbflside 584t s y sSERERYidnt kdblive b SBHRBATsIde Bga cavity of the
structure configure o support a contai ner of
tinpphtremoiselupital naterial; a channel configured to
recei ve said supporting structure and said contai ner
of biopharmaceutical material; and at |east one
suppoft r althe syspmiof clriettt whereip éheéfrnnﬁéah}re SenbiebyRit QOFgrises a support
\Agxlﬂfaélf&es u%%éjfran‘fe! A0 Wikrein%aid hRast ¥ PP rait Luﬁf ﬁid]support

ereln s ortln structure conprises a
fgmber have a substantla ly same helght relative to each other.

7. The system of claim 4 further comprising at least one alignment tab engageable

with the temperature control unit to align the channel with a slot of the temperature control unit.

8. The system of claim 7 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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supporting the container and said at | east one support

rail is configured to support said frame. 3. The
waymnemeof claim 1l wherein said at | east one SPEPUS1003/029871
rail is aligned substantially parallel to a

| ongi tudi nal direction of said channel. 4. The system
of cl%i m ITheisgstei of daiind fotizen mnprlsglgelf@f&g@slbﬂ fer wFaitinga fork of a
I said frane to be
LETRE Ao Bt A Bk B T om Che
tenperature control unit and to allow said frane to be
movedf r o t Bl By e B iquids.
Cerpelat ur L et of R uRLF QARG Ef ki KPRk iquids
wher ei n said channel conprises a bottom si de and
wher g bitflsB! 1SR, apenabl
hei gh]t rel aeqﬁ&{‘ %ﬁg&l oltg Svgfrenl%lsﬂgld%? Ld%&c@ﬂ\ﬁ}% tsy of ° openable
dqudetper at ure control unit. 6. The system of clai m4
wherein the tenperature control unit conprises a
support member for supporting the frame and wherein
sai d &t | cHstsystene obckupdrfirthegicomprising savhgeledipipisture connected to said at
I to
ERIRR i3 Gaiflo %xiigm@;bgd B AHR rRHANS b RARDALE
conprl sing at |east one alignnent tab engageable with
the tgmper g ENARG A ca
a sl o of ?%%Ee%ﬁpg%%ﬁﬁfe c ?;{ra{rhcs)lfjdrﬂl i1, B r}jhe syster1r11 o
roettercdlaalmswamgqnmmlnghe at | east one aI [ gnmsnt tab is
engageabl Mycoﬁ @d:tl% atcgrﬁalh@mﬁl%ﬂa%g‘ceﬁﬁgf Iﬁﬁgnal
unit to all gn sa| spt one support rail
support nmesemperatyfe conieol ghiphavirg atshas condigpied i r@?%veééﬂtffame
4/ 026661 PCT/ US2003/ 029871 9. The
S%gé@énrﬁzs]‘l’fd\ég %.Iﬁ)l% urt her con‘Erl sing a forklift slot
for recei vimgvahlefcart kg achhenek anfiguredtogpdetygsaifh Fame supporting said
&’?{A alner to be noved by the forklift. 10. The system
& m 1 further conprising a drip tray for
collecting liquids. 11. The system of claim 10 wherein

said gfi p 'hl;e st&ﬁ ggglhlﬁlel% he ?e% @aﬁf éldf%l)ﬁ{ RBENARL Bottom side and said

outl et. emof claim1l er conprising a
] wmmsumemné befctmm gide, et Whﬁr@aﬁ%d ﬁflst battemside gpsecond bottom

%?&Jeoagggtta s[lﬁjsjtdntlglgr %an ﬂwgﬁtqgathi'e@cp&@ﬁ gR&eutical materi al

0 be transporte A systemfor freezing, storing,
transporting or thaW| ng a bi opharmaceutical material,

sai d pyst efd Cs?ﬁgrﬁ loP b1k l%ﬁ&&ﬁ'ﬁl&:&%ﬂegwnﬁﬂsésoat RER B §upport rail
a container o | ophar maceuti cal materi al a

foe sppertingisaéd ame, said slofriopprisey pRePPATtSE sember{py yopetng sgid frame, and

§aﬁfs%bffo(?t Sk sfa{dasqﬁp riMERRD et HingSA kb dutisRRAY Rth hddi relative to each

other.

16. A method for freezing, transporting or storing a biopharmaceutical material, the
method comprising:
attaching a container of biopharmaceutical material to a supporting structure for
supporting the container; and
locating the supporting structure on a support rail of a transportation cart, the

support rail being configured to receive the supporting structure.
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a novabl e cart having a channel configured to receive

said frane supporting said container. 14. The system
wo@tooghziem 13 wherein said slot conprises a firBCT/D81005029871

side and said channel conprises a second bottom side,

and wherein said first bottom side and second bottom

si de 1dr e dthe methop of dlpimi 1| whereindhe SUpRPTHPE StrustuzR Goprises 2 frame and

ﬂ?qu&tiﬁ%g Bprisdsinovi}ehS ¥ahEMRh & iof kdhpiaRkedditrsiaing to a channel

channe céﬁprlses at | east one support rail for

of the rensppitajios ¢t frane, said sl ot conprises a

supporting nenber for supporting said frane, and said

support rail and said supporting nmenber being at a

substl&nt i dibeyocthadef damghtwheesina baremyyrigechthe GEHyand 3 ottom
s IR LPRE chRhel lafABZk A%t aoliPd aRe héikRGelMve 36 Qich Blierd

I opharmaceutical material, the nethod conprising:
attaching a contai ner of biopharmaceutical material to

a supRor t g nklod OF Hhigh F70Mirthe? BRRRHsing Mebvidg@h LRt the support rail
and | ocating the supportlggwsttucture on a

, por t ,
tp @ FUPPET membereah S5 GPBRANGH R} unit, Fe SURPER i and flisppnggaggber being
aggml;ag%%tfa_ BRI 8t el RRAGINY Structure. 22 WO

04/ 026661 PCT/ US2003/ 029871 17. The nethod of claim
16 wherein the supporting structure conprises a frane

and the | opRtiABISe PRI FRSth® omgtistfd8odatiai® AipMAdmtab of the
cavity of a tenperature control unit tQ a channe

. 0
traneportpRSATS it AXePIholetpmperatpre cai! Hait lahehe ﬂPaPIFrfail?nIl a support
ML b Rrp@hhRBoi hce of the cavity and a bottom

surface of the channel are | ocated at about a sane
hei ght relative to each other. 19. The nmethod of claim

17 f ugit herpieQnadase eﬁinnm/fuﬂgertc&ﬁpﬁsﬁrg@ﬁigﬁ@m folkeof a forklift with a

support rail to a support nenber of the te en%h re
fodkhiftstst of the transpoyiatien eagiaind trangperting,ife eafiut %ngﬂ%[fo ﬁ'ber
being at about a substantially same height relative

to each other. 20. The nethod of cLain11§H£ugiq§r
compr¥Zsi nglhegaethadag clain L9 fugherearpisyls Beviie e biopharmacentical
Mtémef%%{;%tﬁﬁgpbrtat{bn%a&.ecess of a tenperature

control unit to align the support rail and a support
menber of a tenperature control unit. 21. The nethod

of cl & m 1fd Hehdesr s ﬁ&h&&oﬁ?m 1B@loving Bqid Bbma drip tray of the
forklift with a forklift slot of the transportation

teempRortghen @ftansporting the cart utilizing the forklift.
22. The nethod of claim 16 further conprising noving

t he bi opharmaceutical material by, ving th )
t r ansffort af\inasthod fery transporting or storing a biopharmaCeutical material, the method

comprising moving a frame supporting a container holding biopharmaceutical materials from at
least one of a cavity of a temperature control unit and a channel of a transportation cart onto a

plurality of stationary support rails to support the frame.

25. The method of claim 24 wherein the moving the frame onto the plurality of
stationary support rails comprises sliding the frame onto the plurality of stationary support rails.

26. The method of claim 25 wherein the sliding the frame comprises sliding the frame

from a support member of a temperature control unit onto the plurality of stationary support rails.

217. The method of claim 26 wherein the support member and the plurality of

stationary support rails are at a substantially same height relative to each other.
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23. The nmethod of claim 16 further conprising renoving

liquid froma drip tray of the transportation cart.
WQ2004/M26%et hod for transporting or storing a  PCT/US2003/029871

bi opharmaceutical material, the nethod conprising

noving a franme supporting a container hol ding

bi ophar maceutical naterials from at I east one of a

cavi by of @, 1ehRe '&Mﬁﬁwﬁe@&ﬂ {hgl uﬂﬂé R @ing the frame

a transportation cart ont ura |ty o statlonary

fompprivelity af st wopasipisomto tilhetatfqnmuppzst raitthe et hod of

claim 24 wherein the noving the frane onto the

plurality of stationary support rails conprises

slid |2ﬁg t e fethed obelaits 28tvehepsin the part spresit eantl Gieiajionary support
lly 2o hel g rRl BRCaG] offirai M 25 wherein the

rgi‘fmcgﬁ ng tlﬁ{aht?a gﬁe ccoerr%elri‘lrses sl |ad|?1g rt he franme froma
support nenber of a tenperature control unit onto the
pl ur %|0' ty '121% &ﬁth@ﬁ 'opaﬁm4m955mﬂrﬁirrr%%ouphgg said ﬁlﬁraﬂ@rtdf' Sbport rails
of claim?2 erein the support er and
toh Raleland getermining awrighiat jredigppumpcautidl sagriel uamg ébe scale.
substantially sanme height relative to each other. 23
WD 2004/ 026661 PCT/ US2003/ 029871 28. The nethod cl aim
25 whdr ei M syistsmsfor doning atbiephirmapsutiesd mgterisle saidIyptam sgmpridne:
frame fr i oh¥ry Of Gﬁﬁl SHHYC Hth% &tmm&hﬁl i
stationar %Bsh%aﬂg%&hoh?ry 2. Th h Fﬁ)cl aim?2 ppoTine
ammamswffomhwa@euﬁmbp@ieﬂalii amis and the st ationary
support SRS i Al n &BTBavR S sdhiantiall
relative t%{dﬁcﬂ& %IHFI% 30. T?]hreé metnhogl of 2(1: alsm Ty same
Height 4vet least e 6f2i o servenp Failrg 2 ramsgorAtion sart ang a@ﬂpr@mﬁ@}bﬁr of a
[_;Ig%elr LRl 8Gal € and deternmining a weight of the

pharnmaceuti cal material using the scale. 31. A
system for storing a biopharmaceutical material, said

SYSt &5 COMALISiOg of Gaifdl 34 rv@lefeﬁrythé)f)lul%i ?,ftdf QRSN rySSUPRR rﬁlls comprises

rails configured to support a frame for supporting

acfirsttphiralgy obfuppirbiaiisanddienther pampirising a secppg Rlura wf %‘ilcalafy Support rais
I RR& bk & AgaiRi mensi oned to have a

%L%thgﬁa%%ﬁm&g%ne&%uel Ig?jht SEaigﬂoatall east one of a cart

support rail of a transportation cart and a support

menbey; of By Wkﬁgﬂ? of @Hui'hrﬁ v%éﬂ:tnf Qid phthiity oBippohRilSK SRARd to a scale

of claim 31 erein the plurality of stationary

foupmsetively dptpraniniagr eighicof the bigpharpiapautiead mategialgn ﬂ@&ﬁ%‘ﬁr

rails and further conprising a second plurality of

stationary support rails spaced a_ di st ance omth
fi rst34l urAbysgn Br trauspergpg aqdaioriag a bigphapggcey tyg{ B “Said system

&In@ gh%l wherein said plurality of support rails is
attached to a scale for operatively detern ni a%na
wei ght of %Pﬂétf@'rn@ﬁﬁ*ﬁbplﬁt&zf@&?mewn&?asr@rf%qecwn&=hE ¢ configured to
%.?gcgrﬂé Ottaines 8t blcﬁ5h§ﬁﬁ§atc§ﬂb£1%atehﬁﬁﬂl§f3°r“ ng and storing a

a

rmaceutical material, said system
wherein said grid is configured to inhibit movement of the frame on said platform.

[l
=

35. The system of claim 34 wherein said platform comprises a receiving surface and
said grid comprises at least one projection protruding from said receiving surface to inhibit the

movement of the frame relative to said receiving surface.

36. The system of claim 34 further comprising a fork slot for receiving a fork of a

forklift to allow the container to be moved by the forklift.
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conprising: a platform said platformconprising a

grid for receiving a franme configured to support a
weovaegeer of bi opharnmaceutical material; and MEUS1003/029871

said grid is configured to inhibit novenment of the

frame on said platform 35. The system of claim 34

wher é7n salhg systen pinlaim 34 peicinsgid platiore fusthprcomprises @ lurality of

VRl tosagloqr veRoR Rk cSRSnd! whea 3R frR0Ss REQV QY8R grid.

protruding fromsaid receiving surface to I nhibit the

novenent of the frame relative to said receiving

surfage. 36mchBe fot iahphring oﬁt&ing‘a%éopflﬁfnﬁ&%ﬁcaq? RBRFiA15th8 thethod

a fork slot for receiving a of 'a forklift to

campgsing he contai ner to be noved by the forklift. 24 WO

2004/ 026663 o7 dé Y0032 38d %or resbiving REIeSY Shcan®f suppoRtin®a

34 wherein sal platformfurther conprises a plurality

containggaf bjopharmaggutieahmgtsUdn@dt of t he contai ner, when

the frane dys,diRCRt %9hstbhe SaMmE with ik grid% su@péf?ﬂh@ OdedsOdne frame on
transportln%Eor storing a biopharmaceutical materia

thareartraad troighibis syepemest pighe et %}F frame relative tofhgsarly a gri d

for receiving at |east one frane supporting a

cont ai ner of bi opharmaceutical material; and engag

the a9 | eaBie repteodiaf gl 3 whereipthe gart @mnswg%ﬁofﬁﬁwma %ﬁléfa%?tand the
ér@%ﬁgﬁﬂ:@ a{ 1628 nePoj e&lgﬁpﬁﬁ'ﬁ&nf,aﬂ&n 1R rbdaRidy shrfABe YEMBIBL the

east oné frame relative to the cart. 39,
nvsgRitaf Bt abjeats opg frarmarlpiertethe r?‘ﬁé”‘lgéflffa‘i?oﬁf‘i*ﬂ Fibere the engaging the

4 RA&IHE RO S LR Batid Té\‘.ﬁe at@akthn€ BHRE bS @S rikbiving asacOne
proj ection protrudi ng omthe receiving surface to
inhibit the novenment of the at |east one frane

relatjye tondHendEt iath MOruSHE BRErisi WY Lotk dfRForklift with a
engagi ng the at |east one franme conprises receiving

forkeslaitof the gast anslfeansnoging therpart yhlizingths fPFlﬂ’é)‘ surface. 40.

The nethod of claim 38 further conprising engagi ng a
fork of a forklift with a fork slot of the cart and
transporting the cart utilizing the forklift. 25
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