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particularly t S5 K Tk S reezing, storing,

and thaw ng of bi opharmaceutical materials. BACKGROUND ART [ 0003]
Preservation of &} oypRQs ﬁﬁ?ﬁ%ﬁoﬁﬁﬂ'ﬁiﬂ)%ﬁf%&@t in the

manuf act ure, st Grag'e% ] —tor exanpl e,

bi opharmaceutical materials art often preserved by freezing between

pr ocessi 880tk epEhigprpligetianrripics prieri from; Y| Ratdny applicetisimaenadceut i cal material s
are ofte i< K tat4 : uring | ocations.

[ 00041 &%ﬁ%ﬁ%%@&@;@asgﬂgrﬁ&%rfﬁbilog%hag?%ﬁﬁl%wiﬁ%?ﬁéri al often involves
pl aci ng aApplicsteiniNe. 60384,622ifikeg Wovgmber HR2O@har naceutical material in a

cabi net freezer, <chest freezer or walk-in freezer and allow ng the

bi ophar maceutical material to freeze. Specifically, the container is often

pl aced on a shelf in the cabrpewNicazZeELyhest freezer of walk-in freezer
and the bi opharmaceutical matertal 1S alTowed to freeze. These containers

may be stajn] ess-steel vessels, plastic hottles or, carboys, or plastic

bags. Th@@bae typi alPYeyﬁPmllaé%f’i?ﬁgfﬁef%}’@%é%nﬁl?l?f&aewﬁmr{%’ al l ow for

- r eezi ngprageshati6 RROBUSIM AN Stetbl QR baIRftRNlaef td is@mE BRd ME@EILHs at _
tenperatures typically rangi ng from nec%gtlve 20 degrees Cel sius to negative
70 degr eESERtiag, fEeHRe, SOngH, and Upingd DIapaFaeubest 2/ 035135 28 Apri |

2006 [0005] To ensure efficient use of avail able space inside the freezer,
containers are placed al ongsi de one another and sonetimes are stacked into

an array with varied spati sBACKGROUNDWARTnder these conditions, cooling of
t he bi opharmaceuti cal ‘'sol ution
[0003] Preservation of biopharmaceutical materials is important in the

manufacture, storage, sale and use of such materials. For example, biopharmaceutical
materials aré often preserved by freezing between processing steps and during
storage. Similarly, biopharmaceutical materials are often frozen during transportation .

between manufacturing locations.

[0004] Currently, preservation of biopharmaceutical material often involves
placing a container containing liquid biopharmaceutical material in a cabinet freezer,
chest freezer or walk-in freezer and allowing the biopharmaceutical material to freeze.
Specifically, the container is often placed on a shelf in the cabinet freezer, chest
freezer or walk-in freezer and the biopharmaceutical material is allowed to freeze.
These containers may be stainless-steel vessels, plastic bottles or carboys, or plastic
bags. They are typically filled with a specified volume to allow for freezing and
expansion and then transferred into the freezers at temperatures typically ranging

from negative 20 degrees Celsius to negative 70 degrees Celsius or below.



occurs at different rates depending on the exposure of each container to the
surroundi ngyFRhshsAlss . and the extent to which that conpaif@lskssssi eP8Pribg006
nei ghbori ng containers. For exanple, containers placed close to the cooling
source or those on the outside of an array of containers would be cool ed
nore rapidly than those further away fromthe cooling source and/or

si tuat ed §8005he i ntTerénsure effididnt useraf ayailable SP6E insidedlenfegeatr, cathizerent pl acenent

of nultipl I ne i n .cr ermal gradients from

cont ai ner a‘%ﬁ%@n@éﬁ“@e@“ﬁ“ﬁ%@%@%@?Jn%en%lg?%tegﬁﬁﬁ e@r%{éﬁ% a’ﬁ‘@(b iv?'i‘/edt hen depend
on the actpatibl rkgubmiter Undaxdhess pacidtidng tcosling dof ite tiaphhahaceutikal sahddioai r  novenent
in the freezer, i}Igis resg{ts Ln a different ta{armal. hi s%ory for the contents
of the cOFfE shaiterdt RS FeRTdng ity FrPeepfiearh sontainer feBSer | for exanpl e.

Al so, the siffndhg célidfafreirinhe 608t 2 WRESthhOIontald Wi sHidAled BPhEipEUdSingf a single
batch of biopharmaceutical material may cause different results for

portions &entaipgss. Eorexpraplercontainersplaed elajedathe qoplingsouragios theps exstheesul ti ng
from freezimgeb JecBlRin€ O Wofld bR EodIE FRE R rapi B iR kel | the storage
arrangenent 1's haphazard and random Another consSequence of obtaining a
range of fwaefomthe Gooking saireepat/ot sitvatgil at the texionef hepmgy.f r eeze so sl ow y that
the target solute can no | onger be captured within the ice phase, but
remains in a progressively smaller liquid phase. This phenonenon is referred
to as "cyfodd$dcent riatgeneral, adjacensyplaementad suudtipihcayaimromnedidezant i on coul d

result in precjpitation of.the  biopharmaceutdcal product, thus resulting in
pr oduct l(ggagt%s %Bﬁ]gr%'n%‘gso%%%m%%ﬂt %for%a er'sg‘éﬁgg%%gl%gf’? %pIBQ'éc or ot her
L | exihbl e cqoﬂttyxﬂlelﬁ HSpendfohﬁ:ib anel ﬁedmgl e, sﬂaeaﬁétwgedtlhe t@shinedd, ahdgir f h’

i ophar maceut i cal, terial, Particulajly, the vQlunetrjc expansjon of the
bi ophar acERERERIn P Thitdrolt e i oot TRog rhe F B s of v
pressure it RhtabR depbadifforP@6lir Mcatiod ifla BESHAE fordikamle! Witk nsiibfd  adj oi ni ng
the bag material, possibly |eading to rupture or danage to the integrity of
the bag. Miffessyeentainessdonipdivignalporionspiainalpbatchefbiophpraiasentistlch as pl astic
bags, durdaag%ag %@?E%&Qdiﬁe%%é@ﬂhs ﬁfp&ﬁcﬁx@%?%fsﬁhé BRcPduclth BFfrdnPNt @i ners often

result in > “thereof, due, for exanple, to shock, abrasien, inpact, or
ot her i sHbamakl higjoriesapsultingfrons fraeginerin acamtaiear figezsr, particwlade tfuat e

Pt Us 200370 PRgR 4 sy il Ao AR sl ofMhaing 0 o

freezi ng, agtugeiofifreezingitimes is that certain containers may freeze so slowly that the target

solute can no longer be captured within the ice phase, but remains in a progressively
smaller liquid phase. This phenomenon is referred to as “cyroconcentration.” In |
some cases such cyroconcentration could result in precipitation of the

biopharmaceutical product, thus resulting in product loss.

[0007] Disposable containers such as plastic bags or other flexible containers
often are damaged, leading to loss of the biopharmaceutical material. Particularly, the
yolumetric expansion 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 plastic bags,
during freezing, thawing, or transportation of these containers often result in damage
thereof, due, for example, to shock, abrasion, impact, or other mishandling events

arising from operator errors or inadequate protection of the bags in use.



t hawi ng of bi opharmaceutical materials that are controlled, do not result in
| oss of biwghRssBeauUti cal material, but instead creat eP&ﬂ%%oE)o?ﬁ?s c @A dpeil ¢806
to preserving the biopharnmaceutical material in a uniform répeatable

fashion in a protected environnment. SUVMARY OF TILE I NVENTI ON [ 0009] The
present invention provides, in a first aspect, a container for freezing,
storing and thawi ng a bi opharnmaceutical material, which is receivable in a
frame for ortin n ry [ i ' . C i qer i ncludes a
mat eri al [ggg%t ed tghl%’ecgllg\}gslg efgl?sgphaérjanrggg%ﬁdgglffrea%ﬁg théelgei n for
freezi ng, thavwing efpiephdrmackutidahgaterials thgiaAreicamroliedy de notsesudtdn lassdf t he cont ai ner

i ncl udes a.f|l n I [ [ r_.supporting the
flexible g%‘%‘th%?%geru%?% rﬁ%égisf’ubg%or eac# ér}gaﬁé;%ﬁ%&ﬁo elv{){f%epsl%ﬁ 1tllgnt‘%/w’e ntion

provi des, bisphammeenica matpdat in a anifya] epaatable fashicnda apgotetédri ng and t hawi ng a
bi ophar maceuti cal , material which includes a container and a frame. The

cont ai ner ¥ ¥ 4Pted to receive the biopharmaceutical material therein and
the container includes a flange. The frame is adapted to receive the
container and is engagable with the flange. [0011] The present invention
provides, in a third aspe$ OBTHIOINVENEBANNg, storing and thawi ng a
bi ophar maceutical material. The nethod includes providing a container -
adapted t tain ' Ecal ' : ing, storing and
Thani ng, 0o 1) SHepRLAPIRLAREDINER I FRLPERL: § BhuhBRE 10 anc

pr ot ect i ngfreehing,ctomingiand thawir@:d Hpphbieacputieglondteial\drith sireqerabledes, in a four

th aspect,.a systemf.or reezj.ng, .storin nd _t.haw .n bi opharmaceuti cal
mtor |l VRSO HEPYIRE oad RERELREei o RainEY SR oML PuBentRa
bi ophar macgidpted il redsivetthé blophdimaciutical matefislalerein dor fodeihp oriigtnd t hawi ng. The

container s adapted to. recejve upport pemher for supporting the
cont ai ner.h’?s PraEiR78D States %@Pﬁg@g@gw f o 6‘8"%’501_3] The
present i nye Bippérd fine YordEportify @e fedibl catfdtin tha s hoor freezing,
storing and thawi ng a bi opharmaceutical material. The nethod includes

providing a container adapted to contain the biopharnmaceutical material for
freezing, 000} ng amMile present invention provides, in a second aspect, a system for

freezing, storing and thawing a biopharmaceutical material which includes a container
and a frame. The container is adapted to receive the biopharmaceutical material
therein and the container includes a flange. The frame is adapted to receive the

container and is engagable with the flange.

[0011] The present invention provides, in a third aspect, a method for
freezing, storing and thawing a biopharmaceutical material. The method includes
providing a container adapted to contain the biopharmaceutical material for freezing,
storing and thawing, and positioning the container in a frame for supporting and

protecting the container.

[0012] The present invention provides, in a fourth aspect, a system for
freezing, storing and thawing a biopharmaceutical material which includes a container
adapted to receive the biopharmaceutical material therein for freezing, storing and
thawing. The container is adapted to receive a support member for supporting the

container.



t hawi ng and connecting a sleeve of the container to a support nenber. [0014]
The presentywg nugibdgen provides, in a sixth aspect, a S*%trﬁJ:glof Dhashis eeZBnﬁg),nl 2006
storing and thawi ng a bi opharmaceutical material which JE2355cont ai ner
adapted to receive biopharmaceutical material therein for freezing and
subsequent thawi ng. The container is configured to conformto the shape of
an interior of a tenperature control unit, when the container is

subst ant i gohi fill qge?&és@ht’ixh@n@d M&éﬁﬁ%qf ect, TBh&hd@Bbr 230" the shape

of a protective structure adapte to receive e ‘cont al ner. (‘715] The
present i stomngtand thawingi biopharinacenticabmatetinl. ﬁquctﬁxpd ckyes monidiog a freezi ng,

storing a op ch ipcludes a flexible
cont ai nerggloas&?%c?g%gq%g% arn ﬁ%’%%ﬁ%ﬁ%&%@%ﬁgﬁﬁed{l r{?m]ng e flexible
cont ai ner thawingaddpinaecting axidast afithe edntamet and support membshape of a first
interior of a tenperature control wunit and is adapted to substantially
conformto a second interior of a storage vessel. [0016] The present

i nvent i on[qorlé]/i des Thblpraemiixg#enﬂhompﬁdﬁs,inasimhhs;ﬁcﬁmsystehrmeﬁéﬂmblg,St oring and

\

thawinga |ohrmaceut mat e i,ncl udes a sterile

cont ai her SHATRRYVGSE b MRt SRR e LR B BPe” T ez ng and
confi guri eedov t&é;ﬁamhate@twalmhta&ﬂ ﬂie@elﬁ:ﬁﬂﬁi@émg mdasusiqutmﬁwmg interior of a
tenperature - control u {3 %Z presept jnventjon provides, in a ninth
aspect, a l8§<ntam b°'r°° lé‘i‘rF 05‘?16?) 5 PhARE 810 iprionek AEmBs G ch i ncl udes a

flexibl e ¢ambRhmEwheR el cBHhREr ik QuizRRkAlyTilled REthhORbFARsR Icaral material for
freezing wherein the flexible container further |ncludes nmeans for engagi ng

with at | &dterialopud/gsitheshapaples prptptive sbpriwe pdapkid to 9r6iva thewopipinge vessel for
supporting the erX| bl e container. [0018] The present invention provides, in
a tenth ai&ﬁ nétetequr freezin, storing and thaw n

bi ophar na cal EFSSNL pRnHPD PraRidER R SSVENLR 33DEFted B her, a 4 WO
2003/ 03708ReAfsT kiRl HBRih3 2 bidp H&Hﬂa&eunadl%a@eriawaﬁﬁmcufdes cAapel unit. The

fl exi ble container is adapted to receive a UI d bi ophar maceuti cal
mat eri al tcpEfaeRdeped oceatinthe b@P*@ﬂP%Fﬁ“%ﬂHmﬁqﬁiﬁ ﬂﬁﬁgképfﬁamﬁlﬁé cont ai ner

fully encly G 8 Sutlstah A1y donfiRhlth Qamwafe{ﬁ@ﬁwne{aoﬁmmpwﬁk eutical

mat eri al . the container is configured to forma'three-di nensi onal
shape whennit pund llsediamﬁdtth substanbalbpieatorm ded sdcend integioref aftoragesiceseh t he t hree
di mrensi onal shape has a first side and a second side opposite the first

side. The conduit is connected to the
[o016] - The present invention prov1des, in a eighth aspect, a method for

freezing, storing and thawing a blopharmaceu'ucal material which includes providing
asterile container adapted to contain the biopharmaceutical material for freezing and
configuring the sterile container to conform to a shape of an interior of a temperature

control unit.

[0017] The present invention provides, in a ninth aspect, a system for storing a
biopharmaceutical material which includes a flexible container configured to contain
the biopharmaceutical material for freezing wherein the flexible container further
includes means for engaging with at least one of a temperature control unit and a

storage vessel for supporting the flexible container.

[0018] The present invention provides, in a tenth aspect, a system for freezing,

storing and thawing biopharmaceutical material which includes a flexible container, a



flexible container to allow the outside of the container to be in flui

d
conmmuni cat W2003243u A he interior portion via the condui ?%Jg%%{@%?%er% ape ,

control unit Th és a first surface and a second suf the first
surface. Al so, the tenperature control wunit is configured to receive the
flexible container therein, when the container is filled wth the

bi ophar macenduitcald atamperatake cohtiel unditn The flexible cordtainerds idapicl @ ®belpea of t he

interior of the tenperature control. uniit and the first .side and the second
si de of tﬁguld@&?bﬁ%%@?‘%l?gﬁﬂ‘ tﬁ‘fatil%}}?be“f Forrg’te%ﬁgﬂstﬁ&“ég PHBESHEEAY surface of
t he t enpetialdsnRinePRilly@hclosdiah intsMde Bortibe ferQbdeBinpate bisplsauhadeaidal al 1y fill ed
with the biopharmaceutical, nmateri The first and/or second surfaces of

i -\-a . .
the tenpemidiitk 4lspithorontzing iy safigyed o faeme trpedigreasonakthapawken BRI EF
DESCRI PTI @e Pkief ke @&ﬁa%z@uﬁ%%rﬁ%e%ﬁmh%%emﬁfeﬁo ifafe had of €9ar ded as
the invention is particularl pointed out and distinctly clainmed in the
cl ai ns at firtigide emd b sesondhsidé oppasitesthe tifst sideit Thereonduftie cdnpeetegiorthe and ot her
features, tage el ' M b iy . rstood from
T T R B S L
conj unct i ovithvh¢ intdrioe pantion wixctin/donduit r Bhei teng peratnrevdonted] unit @AMps £fifst 1 i s a

perspective view,of a flexible container.in accardance with the present

i nvent i on;S“r[f‘t‘fGﬂﬁ‘aﬁ"?cﬁndﬁm? egacﬁgggep@réﬁ%c%i‘@é\‘f’gkfeq?ﬂ%er?tf"@ﬁ’m%} cont ai ner of
FIG 1 resRiyedfigivedtd fetdives the Bexibleicbnt2idO0th&reMOVROAR Ehtdd2 is filled
PCTUUS2002/.035135 28 ril 2006, [0022] FIG 3.is atger spec{i ve vi ew of

anot her ex¥ififhe bigphampteulicy] materigh { the foptaings cogfagms tythe shage ptthe t han t hat

depi ct ed iifkefibiaf tie LRLAGNEEERINIAMit Aid thel firfBRIe ahd the@&HAA SiAB6AMYI th the
present invention; [0023] FIG 4 is a perspective view of another exanpl e of

a frame hopaiigr edntact the Sxstisuace apd &P feond surfapepf the tepperearacantiel f r ame
i ncl udes .8t RBIREES b QG2 dbsEhiEy Filbd win R AR S BueihibOdat 2 t eTDEr at ur e

control unit receiving the frame and flexible contaliner of FIG 2 therein.
[0025] FI @hedirjtand/or sagendyustaces of thejtemparatyieoantsdl upih chudapdeaitrandercont rol  uni t
of

surface.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] 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 flexible container in accordance with

the present invention;

[0021] FIG. 2 is a perspective view of the flexible container of FIG. 1

received in a frame;



FIG 5; [0026] FIG 7 is perspective view of the frame and the flexi 9!39\pr112006
cont ai ner w0 2003/037082 receivable in a protective cover; PCO02)2/B5E5 8
perspective view of the frane and the flexible container of FIG 4 i
receivable in a protective cover; [0028] FIG 9 is a perspective view of a

plurality he fl l.e cont s,.receiy otectlve
Covers of 2215 befi 37 RuehRe/Sy B3 mamet faRRlcBs St bl et °

per specti wesmalmvcaﬁach)hfhaﬁ ﬂﬁtﬂbpa:ml ih BEG. DI teiighteived i afraae, inf FI G 2 show ng
a channel for, receivin n t ubi ng connectable to the flexible container;
[0030] FI @cofdanpewith %é ’évef}'f“é% of the flexible container of FIG 2
connected to drain tub| ng recel vable in the channels of FIG 10 [0031] FIG
12isap ctive t he.frame ndthefl Xi:bl.e _cqn of FIG 2
i ncl udi ng n tubrﬁdb%‘%@fr@p(fﬁwe‘fwwg @ﬁ?‘aﬁlg{sv%é‘#am? ¥¢l ﬁ | e contai ner
and the #RRIbES cohtiénet HEFIE. 2 6wikBeiMiliel fameGikdudéOrodPemBer 082 PCTI US20021035135
[0032] FIG 13 is perspective view of a cart device for transporting one or
nore of the franmes and flexible containers of FIG 2; [0033] FIG 14 is a
per specti \[eOM]eW of FIhe 1§apé1"spbi:t1Fd Gew da ehparasind contrel uditregxtviag thee contr ol
unit of FIG %(r? ‘g’ ans rtlﬂ:g ?ﬁﬁfrarre of FIG 2 there between; [0034]
FIG 15 |sﬁa§‘eﬁ‘8 8 pet Eot SFenbodi nent of a flexible container
for hol di ng bi ophar naceutl cal materials, receivable i n a nodul ar frame, in

accor danc pLh the esent iLnventi n 003 a,perspective view
of the fligp\ﬁ]e coanger:‘ eip agie pogss ?ﬂaf ﬁ‘ggfh’ﬁtﬁlpe §°‘ét’°6§?’§ gcti ve view
of the fl eGbbe container of FIG 15 connected to the top handl e of the
frame of FIG 15; [0037] FIG 13 is a perspective view of the flexible
container received in the frame of FIG 15; [0038] FIG 19 is a perspective
vi ew of a [POR6J on ofFIGEshempetivd viewGf the Srame lahdithe flaxiblegpoatatnerefiown | oop of

the 11exi b, soLalnet, beliig, Goa0est ed to a tie-down

[0027] FIG. 8 is perspective view of the frame and the flexible container of

FIG. 4 receivable in a protective cover;

[0028] FIG. 9 is a perspective view of a plurality of the flexible containers and

frames received in protective covers of FIG. 8 being stacked one atop another;

[0029] FIG. 10 is a perspective view of the frame and the flexible container of

FIG. 2 showing a channel for receiving drain tubing connectable to the flexible
container;
[0030] FIG. 11 is perspective view of the flexible container of FIG. 2

connected to drain tubing receivable in the channels of FIG. 10;

[0031] FIG. 12 is a perspective view of the frame and the flexible container of
FIG. 2 including drain tubing receivable in a cavity between the flexible container and
the top of the frame;



boss of the frame; [0039] FIG 20 is a perspective view of yet anot hﬁApri12006
enbodi rrentwgfzo@m]gogg(l ble container for storing and frgezid6,03s513s :
bi opharnaceutical naterials being received in a clanping frame, In
accordance with the present invention; j0040] FIG 21 is a perspective view
of the flexible container and frame of FIG 20 in an open position

depi ct i ngl@032] f | exilGel Lis pewspestive viewrnfa potdavice fimdranspotting oneoane; [ 0041] FI G
22 is a p . [ . | exi pontainer and frame of FIG 20
depi cti ngﬁ‘?"g‘?ﬁ%‘%‘?ﬁ’éﬁ‘ﬁ%@%&’f*@‘%‘iﬂ%ﬁ@?ﬁ 8,200 2003/ 037082 PCTI US20021035135
28 April 2006 [0042] FIG 23 is a perspective view of yet a further

enbodi nmen a fl e : L0eL tQLl . hNg

bi ophar nagoedlﬁqcal %’Fﬂfgla?%%kgdru&gﬁwﬁﬂ%c%Pgﬁgﬁggﬂé%%{grg receives a
support r thperatracomdrotiamtef FGt f for engporing tie fameed TG thpe®éBleek) G 24 are
perspective views of various support rods for receiving different capacity
flexible containers; [0044] FIG 25 is a perspective view of one of the
support r RA34f FI GIG21S ispexplpdedoview whehother erheodiment vbaflefible pl ural ity of
flexible Al QL 1. ] [ i i n tical materials;

[ 0045] FI @Q%&%}g{%@% 2‘%@% |5%“@‘?“2%%?21?’%8&&&@%?%F§°@gﬁf§‘mﬁlee?“ of FIG 23
bei ng reaaiowdadcd witiathpposet investiangver, in accordance with the present
invention; [0046] FIG 27 is a perspective view of the flexible container
and support rod of FIG 24 being received in a cart device for transporting
one or nof@03F] t he FlGex6 Islacperspostivaiviear of they @i comtaiher 0BFIGs 1&n enl ar ged
perspective view of a portion of FIG 27 depicting the flexible container
and support rod of FIG 23 being received in the cart of FIG 27, [0048]
FIG 29 i $0@38]er speklG- Visa rapspestivarvdrelithetisill epmtaines pf BIG dpport rod being
recei ved ic@n&céh%@to%;hﬁgdlyo?ﬁ{ @a&e%‘??f(?ilg‘er and the support rod- being
received on support ers of ‘a cart Tor transporting the flexible
container, in accordance wth the present invention; =

[0037] FIG. 18 is a perspective view of the flexible container received in the
frame of FIG. 15;

[0038] FIG. 19 is a perspective view of a portion of the frame of FIG. 15
illustrating a tie-down loop of the flexible container being connected to a tie-down

boss of the frame;

[0039] FIG. 20 is a perspective view of yet another embodiment of a flexible
container for storing and freezing biopharmaceutical materials being received in a

clamping frame, in accordance with the present invention;

10040} FIG. 21 is a perspective view of the flexible container and frame of
FIG. 20 in an open position depicting the flexible container being positioned in the
frame;

[00411 FIG. 22 is a perspective view of the flexible container and frame of

FIG. 20 depicting a pivoting side being closed;



[0049] FIG 30 is a side elevational view of the frame and flexible

contai ner 020030670820 configured to fill the contai ner PCRASEH0/036136: 3% Angil 2006
side elevational view of the franme and flexible container of FIG 20.
configured to drain the container; 8 WO 20031037082 PCT11JS20021035135 28

Apri | 051] 32|sa5|dee vat i.onal w of th exi bl e

cont ai ne?ﬁg fra (gfﬂ 1s|;ar1§rsp25t1@0vm\ygﬁ%aﬁ{1 eroeg%q gt o t%ﬁ?’&l’]ﬁer [ 0052]

FI G 33 i@nialector Stagy 210 fRlezial OlopBinmRALHAsH HRiktale whdrehy e SRk bRy freezing,
storing and thawi ng a bi opharnaceutical material, in accordance with the

present |9?9@HFT¥9FF1VTS@(?SE]MF‘P@ in cqogdagoesuiththe presept Vet porti ons of a
container for storing and freezing biopharnaceuti cal materl als inthe form

of a flex ?ﬁ&cont ?@I%é useable.in,the_ systemof F 2 r| or to assenbly
t her eof . 4] F g RETSpegfive Miews;of yarqps sHppeft r ?fl %@Ct‘d 0ghe flexible
cont ai nerdlgéreﬁlc%acl@ﬁeﬁf,fe%mta{ﬁ@ﬁg have been wel ded; [0055] FIG 36 is a
perspective view of the flexible container of FIG 35 after it has been
assenbl ed; [0056] FIG 37 is a perspective view of another enbodi nent of a

cont ai nerrfobnul st OFIGR 5308 pékRREVebeR bPRHRIT FRGEpHor s MBRIEY b4l s i ncluding a
sterile | exi bl e container _and a rigid_holder useable in connection with

t he prese‘PP@ng fﬁ‘?FéY?flll’é)ﬂw sleoss Pf 2 plugglitpof flexible conipiness foy soriegand vi ew of a
storage Sk hﬂ%ﬁ@&}h@al'n@atértb?s systemdepicted in FIG 33 for receiving a
fl exi bl e cont r for holding biopharmaceutical material; [0058] FIG 39
is an end el evat| onal view of the storage structure of FI G 38; [0059] FIG

40 is a C[oo4s] sect IFIG a6 ik QWsﬁBcctlb@ﬁeﬁbPﬂl@@@mﬁfechEtEiﬁ%?oﬂ#IGFJ‘Z%mﬁ?; [ 0060]
FIG 41 is a cross-sectional view of the end elevational viewof FIG 39; 9

WO 2003/ 087082 ipePraestiyesoMgnn assopignoesyith thoprotsnt pYetionF| G 42 is a side
el evational view of the storage structure of FIG 38

[0046] FIG. 27 is a perspective view of the flexible container and support rod
of FIG. 24 being received in a cart device for tranéporting one or more of the flexible
containers;

[o0471 FIG. 28 is an enlarged perspective view of a portion of FIG. 27
depicting the flexible container and support rod of FIG. 23 being received in the cart
of FIG. 27,

[0048] FIG. 29 is a perspective view of another embodiment of a support rod

being received in a sleeve of a flexible container and the support rod being received
on support members of a cart for transporting the flexible container, in accordance

with the present invention;

[0049] FIG. 30 is a side elevational view of the frame and flexible container of
FIG. 20 configured to fill the container;

[0050]) FIG. 31 is a side elevational view of the frame and flexible container of
FIG. 20 configured to drain the container;



further including a conduit; [0062] FIG 43 is a side elevational vi Sg:/ of,

two copi es v@f 20a5)@bdeer enbodi ment of a storage struct URRTHRSRPLS 145N #pril 2006
systemdepicted in FIG 33 for holding a flexible container tfor containing

bi opharmaceutical material; [0063] FIG 44 is a side elevational view of the
storage structure of FIG 43; [0064] FIG 45 is a side cross-sectional view

of the stdPJd st r JECuBissfside epvationp] viewoE8E fiexible epgtainsr andsfrages of] evat i onal

vi ew of t At . 44, including the flexible container
of FIG 3??"%&& n, ?%%g%{fl@féé%ﬁ%?s a perspective view of the storage
structure of FIG 44 being folded; [0067] FIG 48 is a block diagramof a
system f ofogegul at i ¥16; 588 $iSHRAAAAH b anofer GmBldithal ok ¥ sifenf fopX] DI € Cont ainers
for hol di ng brropharnaceutical material, 1n accordance wth the present

i nvent i on;fregzing 8torifg @d thewing adiephdmaceusical neaterial, ama¢cordanes with theport i on of the
syst em of re'g%n%mv% iorlllavi ng tapered interior portions including a plurality of
fl exi ble containers being inserted therein; [0069] FIG 50 depicts a side

cross-sectional view of the systemof FIG 48 wherein a flexible container
is integr for 1th a top plate inserted into.,a .tenperature control

ni t 00 B8 & "o oot Heasapmbnt APERY s SRR b of o

fl exible freAh@bibsHarmidetdé mayerfalinte fvnd oT aFlekibile dnddier ubdable@c@edance with

the present invention; .10 WO 2003/ 037082 PCTI US2002/ 035135 28 April 2006
[0071] FI @ystesp of EIG, 33 prar toagembipiberegfzal  vi ew of anot her enbodi ment of a

fl exi bl e contai ner for containing biopharnmaceutical material being received
ina tenperature control unit, according to the present invention; [0072]
FIG 53 i d0854lop el BlhBP dnapersestiveoriew pEpigaeesd the exiblecantaiser SXIC. t enperat ure
control unjt X ] FIG 54 is a side cross-sectional view of a
portion o;§4taﬁglft1b§et>%vg?§en ‘E:’%%t?dgl ner of FIG 52 further depicting a welding of
a top to a continuous wall of the flexible container; and

[0055] FIG. 36 is a perspective view of the flexible container of FIG. 35 after

it has been assembled;

[0056] FIG. 37 is a perspective view of another embodiment of a container for
storing and freezing biopharmaceutical materials including a sterile, flexible container

and a rigid holder useable in connection with the present invention;

[0057] FIG. 38 is a side elevational view of a storage structure useable in the
system depicted in FIG. 33 for receiving a flexible container for holding

biopharmaceutical material;

[0058] FIG. 39 is an end elevational view of the storage structure of FIG 38;
[0059] FIG. 40 is a cross-sectional view of the storage structure of FIG. 38;

{0060] FIG. 41 is a cross-sectional view of the end elevational view of FIG.

39; '



[0074] FIG 55 is a side cross-sectional view of another enbodi ment of a .
syst em f or wef f64dishi OPhar maceutical material, includi pgrAsposhAhdst y2dfprl 2006
flexible contalners receivable in a tenperature control unit, 1 n accordance
with the present invention. DETAILED DESCRI PTION [ 0075] In accordance with
the pri nci&l}es of the present invention, systens and nethods for freezing,
storing afdB0&Mawi ngFI§.dBtiar side elavational viewrof theataragerstrupmmafd@. 38 0076] When
pr ocessi ng; m r eyt i.cal materials such as cells for cryopreservation,
for exanpl'e, e?ﬁlgﬁlﬁ{e?ggde#&}.‘g&@fre frozen too quickly, with too high of a water
content, the cells may develop intracellular ice crystals. As a result, the
cells my ture /qr. becone unviable.. On the qther hand, if the cells
are froze °§ sl og\'ﬁj/,‘gtlﬁ%s’ Flﬁgalgla?aévgyp%%ﬁc?%“@gﬁﬁ%t ®r at ed sol utes over

ext ended pgibbdithetf ofld si@rage Hhictube MBI 3R dystad depiceelid FRIBGS. [ 0077] The
freezing rate may affect biopharmaceutical material distribution wthin a

frozen volholdnes fexibls sonfrings for eantaininghipplgrmaseutisabmptatitaceut i cal material s

| eading to detrinmental effects. In an enbodi nent, control of the freezing
rate may be represented as control of the dendritic freezing front

vel ocity, [P83 t he HEGdH is peide tlewasiond yiew ofrike sieregangruromefFlGoB;ed wal | into
a bul k region of the biopharnmaceutical 11 WO 2003/ 037082 PCT/ US2002/ 035135
28 April 2006 material. The freezing rate also affects the final frozen
matri x, whig@édlmay h&l@. 45 apsilacroacsationabviewaf the iskragp sttaaeiofBIGr

bi ophar macguti cal material -damaging characteristics. For exanple, a frozen
matrix w th”biopharmaceutical nmaterial enbedded into a vitrified portion
bet ween dendritic ice crystals may be a biopharmaceutical materi al

-protectin pe. Biopharmaceut| cal terigl - damagi n I.C may take
altreront BBPYE: " ¢ oF e Ehpaics clppaiong iy RithpfIOREY POTRFS POCoihst al  mat ri x
or (2) an aaadnpthe fMekible Yetaindraf BES. B8ItHaRYin;0f fine ice crystals with product

| ocated in very thin |layers along the crystal boundaries. The frozen matrix
characteristics depends on the ice crystal structure with preferred

structure pesspP the Fidetlisialgefspbciife FieWF Bl stokdgd Glrbki@e oPRRN44IBSHg abl e matri x
structure depends primarily on a freezing front velocity with other

secondari | $ldedport ant factors being the tenperature gradient, conposition
and concentration of solutes, and geonetry of the freezing

[0067] FIG. 48 is a block diagram of a system for regulating the temperature
of a plurality of flexible containers for holding biopharmaceutical material, in

accordance with the present invention;

[0068] FIG. 49 is a side cross-sectional view of a portion of the system of
FIG. 48 having tapered interior portions including a plurality of flexible containers

being inserted therein;
[0069] FIG. 50 depicts a side cross-sectional view of the system of FIG. 48

wherein a flexible container is integrally formed with a top plate inserted into a

temperature control unit;

[0070] FIG. 51 is a side cross-sectional view of a portion of a flexible

container integrally formed with a top plate, in accordance with the present invention;
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container. [0078] According to the present invention, maintaining tgﬁ 12006
vel ocity ofwoagooﬂtgmtﬁl tic ice crystal freezing front (hpegakiogsossthen ‘f\Pré
freezing front") in a range fromapproximately 5 mllinmeters per hour to
approxi mately 250 millineters per hour, or nore preferably in a range from
approximately 8 mllineters per hour to approximately 180 mllineters per
hour, or %]pr ef eFXb|5¢ i fside gassectiopd rewof spetherambodimendofa | | i meters per
hour to aRﬁHBI&'d&ﬁfaﬁldf&%ﬁnt%ﬁﬂg'bmiﬁﬁﬁﬁcﬂﬁéal M&m beﬂ{g%e@%a uggvant ageous
cryoprocessing conditions in w de range of systers a easi bl e operating
mar gi ns sdempesgtungaoniged und, @P@ématm@mﬂqntwemnerl als may be nininized or
avoi ded. [0079] As an exanple, the follow ng discussion illustrates the

rel ati onship between the velocity of dendritic freezing front and the size
and spaci rg0zd] f r oz €IG. Sddnaltopteegationaltviesv afithé Bostibletorftsieerzindg of

bi ophar maceuti cal rial 80] If the velocity of the dendritic
freezing fifORfa W%’é‘ﬁ@&\ﬁiﬂé%g approximately 5 millimeters per hour, the
dendrites may be small and densely packed wthin the dendritic freezing
front. Conse uently the dendritic freezing front behaves as a solid

i nterface BPTH sol.u @ %naae%aﬁer%eemeewfm@q%ﬁt@ew $eing integrated
into the sghifefBEs Wéﬂéih% gt&&&&%@dh@%ﬁ%ﬁﬁﬂ towards the
center of a 12 WO 2_003/ 037082 /' LIS2002/ 035135 28 April 2006 flexible ‘
steril e cditriblaontaipgisandausi ng severe cryoconcentration in the liquid phase
of the biopharmaceutical materials. [0081] As the velocity of dendritic
freezing front increases to, but still remains |ess than approxinmately 5

m | limeter[@0p4r houﬂGIiﬁdsaaiddpﬂosswctgnwi%nﬁwo&ler ¢rabglimentnfasi ze and nore
separ at ed, opi ng J.nt,o _cel lLular or ¢ al. n this case,
still onl ysyﬁe’?ﬁgﬂ ﬁQO'b'%rbm aémaé;e‘g alt aégnsaéil uh%jdjm plﬁ‘ g%ﬁa(t:’gutl cal materials
beconme endoarterth recdiabldia astenhpeahmsmuol wsit, deatconimst with thdygresent ut es and

bi ophar maceuti.cal materials are pushed forward by the advancing dendritic
freezing fFEM%%nd their concentration in the liquid phase of

bi ophar maceutical material 110 i ncr eases. This situation may still result

i n damage to bi opharmaceuti As the velocity of
dendritic freezing front incee = ' remains | ess than
approximately 5 mllineters per hour , the dendrites grow sonmewhat larger in

[0075] In accordance with the principles of the present invention, systems and

methods for freezing, storing and thawing biopharmaceutical materials are provided.

[0076] When processing biopharmaceitical materials such as cells for
cryopreservation, for example, if the cells are frozen too quickly, with too high of a
water content, the cells may develop intracellular ice crystals. As a resuit, the cells
may rupture and/or become unviable. On the other hand, if the cells are frozen too
slowly, the cells are exposed to concentrated solutes over extended period of time,

which may also lead to cell damage.

[0077] The freezing rate may affect biopharmaceutical material distribution
within a frozen volume with nonuniform distribution of biopharmaceutical materials
leading to detrimental effects. In an embodiment, control of the freezing rate may be
represented as control of the dendritic freezing front velocity, with the dendritic

freezing front moving from a cooled wall into a bulk region of the biopharmaceutical
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si ze and nore separated, developing into cellular or columar patterfs, L

. . April 2006
this case,wosdmshi7oeznl y a smal |l percentage of the sol utmEsI/w82002/035135 :
bi opharnmaceutical naterials may beconme enbedded into the solid nass.

I nstead, nost of the solutes and biopharnmaceutical materials are pushed

forward by th vanci.ng dendritic freezjin front and their concentration

in the | iéﬁﬁeﬂﬁpﬁg%geﬁﬁm ?aff’pag%aﬁtﬁ%téﬁ’(eif@éﬁzé?éfl%’ Wi“fb.mqyﬁ’é?"'ease.s. Thi's

si tuat i onbigEdarfhdeliticdl Bfttrial-proteEH PR BidpRartaesttiesl iRAG Al iaad ikt eri al s. [ 0083]
If the velocity of dendritic freezing front increases beyond approximtely

250 mi | | i pharastesistinsy Fapeamples pdiprancatsy gith biophaymeeantisd materisl ze and  becone
O @ COMPREh e PP i ARSHAIN tkARAGerdifc RRIckshle iy @ri0Per |y embed sol ut es

and particles congrl se phar maceut | cal ter s into freezing front.

[ 0084] | f bivplarmedenti¢al ynatdrialrdecting typer Bophargrateutinal materialtdémagigher t han
approxi matel vy 250 m | Lipet - resul i solid Ss conprises a
random Eﬁ}éqﬁsarp?)b{r%% 8%&%’? ?%%‘ggére&%{) lfei Qggiv%rg%%irnycse p‘glf"rslge grgg%F rapi d

cryocool i ngtrixal(Z) dneassearbty efedry ke nambequfdine v ceyspiswidoprodgrtsmal | vol unes
of bi opha

maceut i cal, . terjals, b reezin | ophar maceuti cal materials in
thin I aye[oé"f‘te PW%@?@A‘?@&@&Q&&IW@Wg g#‘e ﬁ?@ﬁﬁﬁﬁﬁhceut ical materials
i nt o | i quickhratitdris@ECIpdsQNR icCdry Qe thdture fwith flefertatl M RRORIANIROB2
PCT/ US20021035135 28 April 2006 0085{ For exanpl e, in biopharmaceuti cal
mat er i al s dgdbifie iesaysta sugbae corshidsgrablermatrix stepsive dapsads prigIAbEa by a rapi d
| ce crystgle ﬁ%@fﬁwerob@y Wﬁh@ﬁxbﬁéécc?fdaﬁi - 5¢&ansfac&fseo%m§raﬂe tfefngglratlﬂ@y exceed

1000 mm sec. fast dendritic front velocities ca create solid masses

t hat conpegiadient coppesitinncaadcpreantration of sodutes, andhgeowicty phibe &6¢2in8 masses are not
formed of .eguilibrated ice crystals. These non-equilibrated solid nmasses

are prone to Ice recrystallization, when dissolution of smaller ice crystals
and growth of larger ice crystals may inpose excessive nechani cal forces on

bi ophar na ,cal erial s... Fu I i op ical . erials. in non
equi li br aﬁ@jd;ol i d E(;soé‘henslé ?roat3}/le %rrgée ?%1%’ ?@ggtlgéﬁtggﬁ%e%%ve?%cé%&?st als in very
t hi n | ayedsndritio igraystal frearidafrom Sherddfies"dondriticfesziag frantteinfarraghect - i ce cont act

o e S or S o b R 2Bl AL >
or more preferably in a range from approximately 8 millimeters per hour to
approximately 180 millimeters per hour, or most preferably in a range from
approximately 10 millimeters per hour to approximately 125 millimeters per hour,
provides advantageous cryoprocessing conditions in a wide range of systems and
feasible operating margins so that damage to biopharmaceutical materials may be

minimized or avoided.

[0079] As an example, the following discussion illustrates the relationship
between the velocity of dendritic freezing front and the size and spacing of frozen

dendrites in the context of freezing of biopharmaceutical materials.

[0080] If the velocity of the dendritic freezing front is much lower than
approximately 5 millimeters per hour, the dendrites may be small and densely packed
within the dendritic freezing front. Consequently, the dendritic freezing front behaves
as a solid interface with solutes and biopharmaceutical materials not being integrated

into the solid mass, but are being instead rejected and pushed towards the center of a

12

<



[0086] Inter-dendritic spacing can be regul ated by increasing or decrea5|ng
the heat {lowyeseiesof the system (thereby influencing Pf‘ﬁ’gmbz/ glfsgctgséﬁﬁl 006
the resulting dendritic freezing front velocities), y se ectlon and
concentration of solutes. [0087] The length of free dendrites nmay depend in
part on the front velocit and on the tenperature gradient along the
dendr i t esflexithesténile confeinerthusccansing seaére crypoonceitemtior mghé ligfid phase déndri t e

stl cki ng tthL(a ﬁa?ﬁaéehﬂ&ﬂlgxh Qﬁge or, alternatively, to the thickness of a
"mushy zone 5 ase zone", e.g., a mxture of dendritic ice
crystal needl es and |IC]UI d phase between them At the tips of the dendrites,

the tenpgr reis clo ecreases gradually.to match the wall
t enper at uﬁggaﬁl ong ‘¥ ﬁé ?S‘g ggeqdé‘ﬁ&gﬁ Zéﬁﬁf I the f‘iséﬁ’g il FRaS, \vay from t he
front. Thess thﬂ%ﬁfo%hﬂit@lyquﬂlhﬂ&érﬁi pEoVE e deh@itekeiteivisbRswidt B e eases Wi th
nearness to the cold wa As cryocooling continues, with certal n sol utes

such as sezqeldnmesefexamdede@@n@emtﬁa@li% of eelemeas pattane. dathigcaseneent rat i on
and t enpeggt HARE hen solidifies,
reachi ng tﬁld}ﬁ}ea Sm{% orggggs?gﬁﬁeg&g?gﬁ rrpzeﬁ&ghg%&g% ﬁﬁgméendrl tic state.
Thi s st at embesded mmthe soligk mass. h@s@edamqswfdhft Sﬂéthﬂ‘aleﬁ)wﬂmeeblEIQﬂl dified sol utes

in a eut ect, ttﬂﬁﬁgi one solutes (for
exanpl e, car g%:%rpg: es) do nwgg?vﬁag%ggﬁ@gbgﬁ%%n%@STI}IEEZOOZI 035135 28
Apri | ZOOGomuttmubm insthe ligsitl phade bfﬂayphm;aademim maptiaddg ictaates. dhiscrystal | i ze
between the dendritic ice. stals.,The S te may protect a

bi ophar mﬁ‘@ﬁg?%'gﬁyﬂpgﬁﬁ@ﬁn %ége tg?mghmm&nﬁﬁ "X%’i 2"gs[ate may have a
detrinental effect upon a bi opharmaceutical product. Dendrl tic ice cryst al s
are described further sh el Q Lar al e,

Cryopr ese[qpﬁi on Sy“%%@ﬁé’elf"aw %.dewﬁélﬁ#&eeﬁ% iéenatllﬁﬁﬁi’g‘f’ iSainth 11(6) : 50- 56

(1998) angsfnii ?}Jr&&ﬁxlﬂely iﬁﬂﬁﬁet%&%ﬁhcﬁi,%ﬂ@déﬁﬂﬁfey nielvh hi#9hrl8r in Cel |
Conponent s, Bi ol ogi cal Sol utions, BioPharm 11 (9): 42 61 (1998), all of

whi ch ar eSliZ?lé‘ES]rfB%‘Pé? ﬁbldereippw iptereelWars colupmBTRatimS-alh BisEA! ar y
embodi mentyfefy & &l bétcEdtsge of fieBolRabE b1gﬂl§ar19£ceﬁuca§ wategak g cool ing,
freezing, preserving, processing, transporti n&e thaw ng, and storing
bi ophar nabeqme@mbeﬁ%demoahesoaéelaghdaﬁeadmestw spduresynd ncl ude a sterile
contai ner g, gi&%aﬁeim@alfrﬁa?éﬂa@ ffe FRALPIORGArd bY theBORc R defurfiRHebifg t he
blopharnace I ca ‘

front and their concentration in the liquid phase of biopharmaceutical material 110

increases. This situation may still result in damage to biopharmaceutical materials.

[0083] If the velocity of dendritic freezing front increases beyond
approximately 250 millimeters per hotir, dendrites start to decrease in size and
become more compactly packed, thereby losing the ability to properly embed solutes

and particles comprised in biopharmaceutical materials into freezing front.

[0084] If the velocity of dendritic freezing front is much higher than
approximately 250 millimeters per hour, the resulting solid mass comprises a random,
unequalibrated, structure of fine ice crystals. Such rapid cryocooling could be
achieved, for example, by supercooling small volumes of biopharmaceutical
materials, by freezing biopharmaceutical materials in thin layers, or by submerging
small volumes of biopharmaceutical materials into liquid nitrogen or other cryogenic
fluid.
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material s and adapted to be supported by a supporting structure, Ci"s&ﬁm%%
frame 15. WOR@ROM0E cont ai ner 10 and frame 15 nmay al soPERUREIBHASt O

received in a tenperature control unit 20, a transportation device 290
(FIGS. 13 and 14), and/or a storage unit. [0090] Flexible container 10 may
be formed of a lamnated filmwhich includes a plurality of |ayers and may

have an interior volune ranging fromO0.01-100 Iliters, for exanple. Further,
f1 exi bl S magp} ]Elel’ P%Dexamplléj n]?&opmm' h@lbﬂx@l inﬂteﬁalyaibjegfeﬁ t@fupeﬁ:b&lf&f‘g tobI
accommodat e di , for exanple, 5, 10 nd 20 liter exi bl e

cont ai ner'@ gy Eilﬁ f#’ll [byng ?Blddcﬁ?rﬁ%rﬁfﬁ’ﬂbﬁhee"%%

QEdendgitit acti ng | ayer of
the intefbdnsFHont hﬁ? ite8d COUN RMNGE. $idn %Vdea&n&coﬂ’r&ﬁ%le&nés dagw density |

pol yet hyl ene, ver ow density polyethylene ethylene vinyl acetate

copol yner creqjc)sq}@sn@:sses tha lcgmptistebiophgtshageitiegll met¢rists, whereinahg/solidpy| ene,
pol yfl uor et byl €0 fPRx?édyo‘f:pgé( 15%‘%’&‘?{4 éﬂ?skhsdel’hesepn%hﬁ%u?gg AR

fl uor oet hyl'enepropyl € vapor barrier |ayer
may al so bnass'émaptbnefto mare&t)hs;dllmaebmwhyﬁ djadohmbnbf axgilet ;caen'ysmsmhdur e wthin a
' .acetate co Further, flexible

pol yani de_or .a eth ene vin ol ynmer

cont ai nergrﬂyﬂhgﬁ) ‘fEféf%talﬁ“%/aé’moﬁﬁlef(ﬁesﬂyééﬁe%ﬁrb‘ﬁ%ﬁ‘?rﬁ%flonstrength (e.g. a
]ICOOI yam de?)wph?dﬁﬂla.@ﬂu@lhﬁtdﬂlﬁls :mmr b1wmh%aca&uhmAt6@éflhf@ﬂ to heat \ével d: 39
or exanpl e, te The |a e e W war m and co
condi ti onsquél%matﬁifyo R AT AT A .lcz%aiﬁ Ip eyt é&n BT or
sterilizabh GRINMGUBESRS.. THE ﬂ)duéés«m:@é 08@RiRIcBthct IedlRY aftRYduedo | arge 15 WO
2003/ 037082 PCT/ U82002/ 035 35 28 2006 surface area to vol ume rati 0,

and a r el Beivor lprge ppmberof pmall Wﬁlwg%m@%%blé?hm%P%rough when
recei ved hibiglperature control unlt 20. One exanple of materials useful
for formulation of flexible container 10 is described in U S. patent No.
5,988,422 to Vallot, the entire subject matter of which is hereby

| ncor por agﬁﬁteﬂer i Ny Vel BTG gQ&:g%caﬁ‘*bé Poguth 458’6# Hcfeabf Bladééf‘erasﬁgth%aybe

di sposabl e, us pronoting ea use -an eventl g Cross-ctontam nation
of the i nheatiflox owfoﬁtheesysibme(ﬂ@mbwamﬂwncm@ﬂlmabtﬁectsiagﬂthenwﬂﬁng when reusi ng

other tybeg, oo 69012} AELS 00008 LS Aklohitn o EXLBIEAERB Ay 10 maybe

adapt ed t 6 &P e Oor 'supporting exi bI'e cont ai ner 10.
For exanple, flexible container 10 may include an outmardly ext endi ng

flange 10?0(%1]?}:“ ed ’tf'l?e llgr?gtfx of EI V&g dh{és gla)(/: Q%@Rf in pag on(t)he front velocity
and on the temperature gradient along the dendrites. The free dendrite may refer to
the length of the dendrite sticking into the liquid phase, or, alternatively, to the
thickness of a "mushy zone" or a “two-phase zone”, e.g., a mixture of dendritic ice
crystal needles and liquid phase between them. At the tips of the dendrites, the
temperature is close to 0° C, and decreases gradually to match the wall temperature
along the dendrite length and the solidified mass away from the front. The
temperature of liquid between the dendrites also decreases with nearness to the cold
wall. As cryocooling continues, with certain solutes such as salts, the solute

concentration reaches a eutectic concentration and temperature .

[0088] The solution between the dendrites then solidifies, reaching the
complete or substantially complete, or solid, dendritic state. This state is a matrix of
the dendritic ice crystals and solidified solutes in a eutectic state between those

dendritic ice crystals. Some solutes (for example, carbohydrates) do not form
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frame 15, as depicted in FIGS. 1-3. For exanple, flange 100 could bgsa ril 2006
pl astic r&o¥eysasent rod di nensioned to be recei ved pex/oseamiesi320 %‘%

flange 100, and therefore flexible container 10, nay be inserted vertlcally
downward or renoved vertically upward, but rray not be noved laterally or in

directions enent .of, f.l ange 100 with
channel 200" Q‘% Iﬁ;&%{i‘ 35‘?&?’88“‘2%“@%?%“’5% gﬁgenftB%Q‘f"gflhcchnt ai ner 10

| aterally, cryﬂiﬁl'ﬁ‘heeglasheqme ofay ptogect bblepmmoautﬁtﬁrprwxct diliekdagafi | | i ng thereof,
reduces sa cont ai ner, 10 an nsures dimensional, stability of
flexible c%gﬁagﬁ?’}?éffatel@a% ve grdsimentp 3§ cb‘éEPnﬁlb&B’QWﬁ‘éF’é@rPf%ﬁuﬁhg t hree

di fferent pdmdasic RE ciybtakiald ®s6rfHel FhrbRF in¥0 WikniSwski, PRV oS E EareBRHalk e bot t om

t hereof. [0092] Further, flexi bI e cont ai ner 10 I nc a vertically

ext endi ng €uveprgssrvagion Svsienisfor Biophympcautiedl Syt Bfo}}l’bﬁﬁiallt(éﬁosﬁie 11 of

flexibl e conigibhek Wik Jgg gfg sbﬁ@tmm% i 06001, 300 Ry, CON! | 0ur ed 1o

L,
be receive anne pe supbstantral ty perpenarcuatar to flange

100. The v@d.tE_Qiadl_EgL.eanemiBné’hmhb@)éI-éb(19ﬁ&)yalbd'wlmdimgured to connect to a
top port|oBccg_gorLtegH%BEi%gtr&e{eggeuce sag of flexible container 10 when

fl exi bl e con recerved in frame 15. [0093] Flexible container 10
may al so include a tab 110 or other neans for receiving a | abel to provide

an i ndi cat| a user th ont ent, f i pl e ,container 10. Such a
AN 17 B = M i R e R e

transmi ttegys?ilﬁcibﬂéooﬁﬁg ﬂe@ﬁﬁg,qﬁsérgﬁfg, 151‘8®Bf ﬁ:?g', &a&%mgg),dﬂavi@g, shadi cat i onkof t he
contents o exl | e cont to facilitate identjfication, tracking,
and/ or 16 ?‘8“ %‘m"aﬁu?t%é? e fpan. Phe FSEHmaY B‘ﬁg‘ﬂSSStEH]&r acterization

of the Con&ﬁfﬁrfer tsﬁ@fa@Qfﬂem-UI@cdhwn&flO labgptédad BdntaR helbidphathdodRltichy ~management
of materials stored in flexible container 10, received in frame 15, when it

i s stored matedal @%‘baéaﬁt\% tokersuppnied ibf 2 AUPPOYRE pryctussrsuchase framsd el e cont ai ner s

whi ch may F@ﬂeﬁ%n@h@? 1Io%dtf%reeltsqnay[a@éa%]ada%&d%@emcéloecﬁhq 2, flexible
container 10 may include one or nore ports or conduits 120 to allow filling

or drai ni ngmptrabirontphiEdteld k tanspedation deies 259 (FI6Sh &Y ansol4).dod/or R qui ds, or
gases into 8*3%&8{1 out of interior (not shown) of flexible container 10.
Condui ts 1? y al so be used to insert a neasurenent probe (not shown)
i nside flexible container 10 (e.g., a pH electrode, a conductivity sensor,

[0090] Flexible container 10 may be formed of a laminated film which

(IQ

includes a plurality of layers and may have an interior volume ranging from 0.01-100
liters, for example. Further, flexible container 10 could be available in a variety of
sizes to accommodate different uses, for example, 5, 10, and 20 liter flexible
containers may be utilized. Also a biocompatible product-contacting layer of the
interior of flexible container 10 may be formed of a low density polyethylene, very
low density polyethylene ethylene vinyl acetate copolymer, polyester, polyamide,
polyvinylchloride, polypropylene, polyfluoroethylene, polyvinylidenefluoride,
polyurethane or fluoroethylenepropylene, for example. A gas and water vapor barrier
layer may also be formed of an efhylene/vinyl alcohol copolymer mixture within a
polyamide or an ethylene vinyl acetate copolymer. Further, flexible container 10 may
include a layer with high mechanical strength (e.g. a polyamide), and an external layer
with insulating effect to heat welding, for example, polyester. The layers may be
compatible with warm and cold conditions and may be able to withstand ionizing

irradiation for sterilization purposes. Also, flexible container 10 may have a large
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tenperature probe, an ion selective el ectrode, a spectophotonetric nggﬁ) 13806
ul t rasound Wee28303708an optic fiber.) Conduits 120 nay beCpasSiu0z/03sess i 51 :
top part of the container and/or in the bottom part of flexible container
10. The position of the conduits may facilitate filling and/ or drainage of

the contain to flexible container 10 or it
my be coﬁwg%?grﬁii ngﬁefag@eﬁ E‘BY)?’fh’ﬁ?ﬁhh HORRPURGRGAEBNSISE S oxanpl e,
conﬁUIt %Z&réﬂ?}u&gﬁ \blen&emwatlﬁ:cbntparaaﬁé &m&bMtrﬁtgah Og@vﬂe eid%hglg ofmbtetiblsng pl aced
wWwthin the inlet port S sSuc t.hose descri be U.S. Patent No.
6, 186, 932usqﬁ&>f°rbfeﬂﬁ%%fmff}%ﬁ cootinee [ isAesnboakiag Sawiea Ne. Al so, fittings
whi ch can smRg @ﬁ?ionv'élfb? tﬁé é}ftn'réé ec%a&e?@f ﬁﬂ&ﬁﬁ'ﬁ%&bﬁn& rdt Liper or

fl exi bl e Contai ner prefera be used. The fittings may be confi gured
in differ émefmeﬁlso ﬂetlhleaen@tmal(bn@y e disposagle, Bwelpromagingleans of i t t i ngs

I ncl udi ng r anpl e,

condui t 1£8é by evggt?‘%% 8& Mﬂﬁgﬁﬁéwtegiﬁféffﬁ%bl% %m%getrﬁ@ I’\’Y}%url ties or
ot her undemghtatshhw}aneausmlgwtﬁertmmescbfe:otuampmar maceutical material. [0095]
Tenperature control unit 20 is configured to control the tenperature of an
interior 25 thereof, as depicted in FIGS. 5-6. Al so, tenperature control
unit 20 nggo9f)cl udeStbhler ﬂéxibleeéntmiagt 10enayhe pdapeedito be eeceivad fnfkdngd  (not shown)
to all ow ser to. C nt the atin c00 freez or thaw ng, for
exanpl e, PiuPP gl :‘?QE%FPB ﬁ‘?"%?FW‘B‘F tai ner 10, when
it is insapdi&d ahBlRvardl %Scteﬁdmgﬁin flooeaapeaaa bE Rc&idit ih @l chiktef 2@bf Heat i ng,
cooling, freezing or,thaw contents of flexible containers 10

pl aced i ndiage 19 teﬁﬁ@?‘&feérlef‘g(g%tlr%l F‘IHﬁ?‘aﬁmPi‘Eﬂﬁ%%? 198 copld beadlasiel by bl owi ng a
cont i NUOUS, kg @athOfod AfthchsRhe VRS H@r@defved m’chgrh{e?fdo CIHS Ffdng@1 00l And\O

2003/ 037082 PCT/ US2002/ 035135 28 Apri cont ai ners wth cold or warm
surf aces, tb?’feﬂggﬁ figxiblg ¢andeines 4 0i may bd 19$C€F°Q ger@cally IdP‘th%fd onrgmeygdn) , for

exanpl e. Tagele] unit 20 is a
heat exchanger #‘Vﬁdgﬁ%%@&%?@oﬁme g%ﬁm&.on g%gg 5?9aﬁe %L](rllg and/ or

cool i ng f|dxnilueto the mgrigement dO flamas 160 wphahamadé@m dhis, Aangerlio@lservennt ai ned
t herein, s E r l e, r ntrol unit 20
. \fﬁp&[’tﬁé %ﬂ?e cén%n r 19, lgeraﬁﬁ ﬁ‘§§ Iﬁ‘g%gg of h%ﬁﬂg cgﬁ%&t P

may |ncIu cont acting contar ner 0 cool the
contents tduemgﬁﬂmg%erenf rreces saggingef odntqihen 1@ andéisney dinteasionaleabl e to al | ow
conpr essi o stab lty o% E Xib legoz?tglgct?,r 0 %/rsplgégdm\,\ga? fc')aé ng.c):(eldbtilg‘egno })z?gl %re 10

different sides of flexible container 10, i.e., both sides and the bottom thereof.

[0092] Further, flexible container 10 may include a vertically extending flange
or rod (not shown) projecting from a top side 11 of flexible container 10. The
vertically extending flange may be configured to be received in channel 200 and may
be substantially perpendicular to flange 100. The vertically 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 in frame 15.

[0093] Flexible container 10 may also include a tab 110 or other means for
receiving a label to provide an indication to a user as to the contents of flexible
container 10. Such a label may include written information, an embedded microchip,
a RF transmitter and/or an electronic or magnetic bar code for indication of the

contents of flexible container 10 to facilitate identification, tracking, and/or
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is received in frame 15 and frame 15 is received in interior 25 of 28Apr112006

t enper at ur yacRBg3fds2 unit 10. Further, tenperature conpeflysieddidssgd nNa
i ncl ude one or nore non- tenperature controlled walls (not shown) separate

fromplates 28 which nmay be configured to conpress flexible container 10,

when flexggle container 10 is received in frane 15 and franme 15 is received
in interi ﬂzgermat%ﬁg@?a?ru%s thergek dihe ysq of thedabed say gaysiseepdiy i n FI G 6.

[ 0097] FOfma@ﬁSEéH@n@ofﬁ%@HﬁE%B&H%ﬁ@(‘glé&lntdﬁ@rtlo%‘ch%l{l&ﬁﬁx‘gé% ﬁq{e of the

dendritic freezing front (not shown) vel ocity wthint Yar maceut i cal
mat eri al s lsstmeduganlat&e@ﬁ@a@rlcomemerodteufrmcmd ﬂnnlblecmnﬂamgar\dudgna}'le

bi ophar mac als fromone or nore tenperatures sensors (not
shown) whi gﬁéa&gghagﬁllteﬁeiderted into container 10 through ports 120 or which
may be attached to, or integral to, pI ates 28. This feedback | oop permts

nore preci ontr ol heat bi.o rmaceuti cal material s,
and faci l @g? coan‘rSS ﬁﬂ%gdngﬁl?l? m?etrggff ‘ﬁ‘f‘%rﬂ“e UBPGcity to within
the reci tepi)rtlé alrmamtsvmontabn@ﬁ fillinglor ﬁﬁmiﬁufbiobh&hﬁﬁlﬁcﬂfmeﬁérﬁkl&' e sterile
cont ai ner t.hi ckness of frame 15, therma| resistance _between flexible

sterile c‘?ﬂi‘?{é‘i’ ifls liquads, prigasesiptaand/er oug pf: interior fnof shayrpy of HeHbly ¢ aken i nt o
account  t hiaiagr {d1ecoddfsl PRrkay A%Pbe is&pt%%lseff henddaRethédt probk '(rﬁﬁZ' ng front

separates the biopharmaceuticdl materials present as a solid mass fromthe
li qui d forskewh) intide BpiblaapmaioeniVi(ea) 2 pHteleeiredesa condnetivityperspduci ng a

0l i d-11 QUL OLET 866 oh il ARRI! £3eREMAARIEOGopdaphieal | removal from

t he bi ophar TRG eut i iC materi a conti nue reezing front
advances avlngsoﬁnd)smtsmean optie fiben)r Camlsitoi20f thaydieldositionarin ithe topperbdofier 10, as

addi ti onal 200 708 S ARLI] 0 | qui d
bi ophar maceuf e op%tg g?tfggéag %%?’éég%g%t%gg rrassepf)sr%ganno(}ettn%odl ment of
the pres eaindmmmay faahtatet fildingl emidori dtdinagé ofeihzcorgaxﬁemn@ondaitdm hyyibs t he

vel ocity Wl dendritic freezin nt advance 0099] In an
erbod ment MeERb A SRS FonyfiRe| 0 b ey b€ FainB et B e BVRRES R et °F Ly "t r om
t he bi ophafhmﬁ)ambne@ﬁl Forekafipla) c‘émﬂﬁﬁleo Boulé e bhithevel ard feyeitihgt he dendritic
freezing front ce t er at, r adi.ent en .t he biopharmaceuti cal
mat eri al s Bﬂﬂ'ﬂusﬂ}geﬂ %‘nﬁgﬂ‘f’?f W{STIBFE]?C 0% gﬁ“‘!ﬂﬁé“ahqsgﬁ 93¢ dGigrbad Reat i s renoved
fromthe biDPRBKITRS SUISES3D, MB1RNs@ f65 tht Behn¥@] AW bach@bndilig. Aleadri tic
freezing front can be

fittings which can maintain the sterility of the contents of the container or flexible

container may preferably be used. The fittings may be configured in different shapes,

such as straight fittings and/or angled fittings including ninety (90) degree elbows, if

desired. In another example, conduit 120 may include a filter (not shown) to filter

any impurities or other undesirable materials from the biopharmaceutical material.

[0095] Temperature control unit 20 is configured to control the temperature of
an interior 25 thereof, as depicted in FIGS. 5-6. Also, temperature control unit 20

may include therein, or may be coupled to, a controller (not shown) to allow a user to
control the heating, cooling, freezing or thawing, for example, of the
biopharmaceutical materials in flexible container 10, when it is inserted into interior
25 of temperature control unit 20. Heating, cooling, freezing or thawing of the
contents of flexible containers 10 placed inside temperature control unit 20 may be

controlled by blowing a continuous stream of cold or warm air, by direct contact of
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controlled by controlling the tenperature of plates 2 00100 D8 April 2006
preferred ¥RBWAPHESR | heat is renoved fromthe bi ophar%ﬁ@%ﬂ@? FBﬁ‘atel’I%ﬁlS
at a rate that prom)t es a substantially uniformadvance of. the dendritic
freezing front within substantially all volunme of the biopharnmaceuti cal

mat eri al sip@ Eoﬁmﬁ&b%ﬁ%l@éﬂ\b’anﬁ@&%c%@br Hﬁéﬁi’%@lcdaim% heagepdnigdigc freezing
front. Maintenance of a substantially constant velocity of the dendritic
freezi ng Rifregan).\ipt ¢¥aple. | exi bl e sterile container 10 accordl ng to an

enbodi nent of this invention is desirable because it provides substantially
steady-state conditions for undisturbed dendritic ice crystal growh,

i ndependefl096] f r omIhherefersedentodingent, lwmpembire donted tinit PAiissfheat surface within
the freezin to re ei.ye and support

[ 1ext bl ERHpIaR e oo e ook Aol ordfer APy (oo B T or 1 1o

fl exi bl e coandigdrne randBLophémﬁcéuacal Imiategitls Rontaihedlibieirg as @dptclteﬂgﬁ FI@®d/ or

t enperature control . thereof Fra 15 cl.ude a_first opening 210 and a
second opet ﬁ:@r?‘f@l’é?ﬂf@peﬁ‘}mﬁﬁo B‘b‘b%@%%mg“ﬂ%f’lﬁ?es %%0’?[‘8 CtM8om  openi ng

210. Thes@eapRRbAAMeLHPRTO0RhE SneRtsIhirdoTC AlR! & Rimdré pglkE29cmAy ai ner 10 to
interior 25 of the tenperature control unit 20. Through t hese o eni ngs,

flexibl e bemaveslede allow sagipressiancafileniblecontaings Flowhan ff onig 18s pl ates 28
(FI G 6), jGbleivali iffrafm® fi%ﬂ& h&qe | SARGA ifinteRbe 33 &Herﬂpdemeﬂe APl 2y it hin
tenperature control unit . For exanpl e, first side 12 o | exi bl e
cont ai nerumOWmEHIﬁ@ntt%mer@tuW@awaﬂlalﬁ%Q@ﬁylfkﬁl}lldﬁan‘eol(reorgnon-one of plates 28)

I nteri Taer rQugh opening 210
to cont ro?@%ﬁaﬁ%}éﬁ%eratgggﬂ%& Fﬁlg ?Ae ar nacgztglf}%%:gﬁ w%{ler P(EP in flexible
cont ai ner cdr(ﬁgumldttepmapliesseﬂlgx;iblwanéaillez1@)fvvlieh@xx1blee>ontaimtla101iarre0iﬁedmy be exposed
19 WO 2003/ 370 | 20006 t Qf circulating
ai r wi thi N PR LORBaR T L asm v Ity B etk Sofhi bhic 0.
bi ophar madepitte¢ ml FIGateri al nmay be frozen or thawed Whl le in flexible
container 10, when flexible container 10 is received in franme 15 and franme
15 is received in tenperature control unit 20. [00102] Also, flexible
cont ai ner [dd!)?tray beF acxpinplé, ter aeu@mmamﬁaomaynba&aara@&fﬂléﬂ G 6), when

subst ant i aI I Il ed th th ar mgceut material, and .  fl exible
cont ai ner 94! rﬁ’ﬁéref*?‘é opt(ngy °Y”é)c‘gr ey WHtRin; ?PQ?F‘T‘ utiel paisBalsat ure control

through feedback temperature information regarding the biopharmaceutical materials

from one or more temperatures sensors (not shown) which may be inserted into
container 10 through ports 120 or which may be attached to, or integral to, plates 28.
This feedback loop permits more precise control of heat removal from the
biopharmaceutical materials, and facilitates control of the dendritic freezing front
velocity to within the recited ranges. Variables such as wall thickness of flexible
sterile container 10, thickness of frame 15, thermal resistance between flexible sterile
container 10 and plates 28, etc., are automatically taken into account through the

feedback loop.

[0098] The dendritic freezing front separates the biopharmaceutical materials
present as a solid mass from the liquid form of the biopharmaceutical materials,
thereby producing a solid-liquid interface in which dendrites are forming. As heat
removal from the biopharmaceutical materials continues, the dendritic freezing front

advances away from the inner surface of flexible sterile container 10, as additional
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unit 20. Further, the contents of flexible container 10 may be frozem gpril 2006
sol i di fi edWO§3087082 at es 28 are conpressing it in tenpBCHUROER/WEHHISr ol unit -
20 to cause flexible container 10 to have a dinmension or width 115 in a i
direction between first opening 210 and second opening 211 (FIG 6) of

frame 15, ,whi | . 1N 0 al . to di mensi on. or. wi d 230 of an
interior ?ﬁ%dy‘bp %‘ %g]ﬁgééghilﬁa?rﬁg ﬁ;eg%eemgul arsé)ilfl F&?ﬁsnig an o %Btr?tfglﬁ Thus,
flexi bl e pestminventich) tieakndrifictfieezihg frpit aeloviceis theolocipivithivatlich the 0zen therein
may be co fllge.d W t.hin an envel ope or thickness defined by frame 15. By
conpr essi 215“ Fis fieprine FOMALVANETS- 10 in frame 15, a substantially rectangul ar
cross- sectional profile is created of flexible container 10 having the

bi opharnmaceutical material therein. Such a cross-sectional profile pronotes

contact bd®Rn 1 el ancambodisenhatheante sovhihhebsrempvaddierthphestes 28. This is
particul arﬂu*)pﬁ‘&ﬁ‘fhé BloBHifin SRLASH Harblials dcheRtiRts reRNoRY Bhe dhacius @l f oW ng
freezing to proceed Im a uniformmanner 1n a directiron normal to plates 28.
Furt her, tfseziopfrpute Sitce thedfmpdraie graslienbbrtertenche tiOphwamacefiticate t he

bi ophar nmag i.cal r i l.exi.b ontainer 10 to u any voids or
spaces betn\%gééha?sp g”gﬁ%g 83%1%“%?%%9 i thethgﬁa?\ %iwﬁlécrh 6t. 15 §;r/n°rv g%%?,?‘ry{%e or mnimzing
such voi dsopharmmpadies] matenivls dte vefocity aff the &hdiiii¢ fredzirg)idnt eancent ai ner 10 may be
nore uni form t hus .cause. more uniform.cooling of the biopharnmaceuti cal
mat eri al c°8?|tf%{féﬁg’3cPﬁmlﬁ?ge';F[‘?f“@er@B’ﬁ?%fifpﬁaéS 0. [00103] Frame 15 may further

I ncl ude upwardly extendi ng sides 260, a bottom 270 and a top 280 to protect
and suppor xi bl e container. 10. Top 280 may. he I ngedly attached to
frame 15 aﬁ’?%ﬁt op _E‘B't‘)p’ie 15 elﬁb‘@r‘féﬁntatf?atléﬁ‘?ﬁ%?agﬁ‘itg‘fe container 10 to be
inserted Imyaﬁ&e&tidm maéfals &ndatk et gBMoMRY siRttidFethifosmpaRhecst. 1 exible
container 10. Also, top 280 may include a handle 285, as best depicted in

FIG 4, arfiedadrioghessng fint withiasubstanfiallallwlymnefshe bioghamacesiesl Thus, a user

nay 20 VO 2R0R05H%BxiEhlYSR0K MRRk7S: 8 ARkib sRAK sgANect Lop 280 to
sides 260 to allow handle 285 to be grlpped to carr%q? rame 15 with or

wi t hout f | Mgintshance of & spbstantially corstant yelacityod thej dendritiy fedezing fronbwittinn

bi ophar mcﬁéﬁﬂl@&k%l@%&ﬁig@ﬂ 10 455&5@%%%0%&5% s ¥nyRfetidri H@s‘ﬂrgﬂﬁ:- material s

which remain stable and retain their structural properties. Specifically,
such mat erbeahuse itphoades snlestanitinllyt stealy-statsadnditiensiforgundispabdd dendmtit iex hi bi t gl ass

transitio ncr&s?ﬁ%%v@thﬁ%ﬁépeﬂ@enﬂy from the distance to the cooled heat transfer surface

within the freezing volume.

{00101} Frame 15 may be formed to receive and suppbrt flexible container 10
to provide additional rigidity and support to flexible container 10, thus facilitating
handling, storage, and/or temperature control thereof. Frame 15 may include a first
opening 210 and a second opening 211 (FIG. 6) on an opposite side of frame 15 from
opening 210. These openings expose a large surface area of flexible container 10 to
interior 25 of the temperature control unit 20. Through these openings, flexible
container 10 may contact heat transfer surfaces such as plates 28 (FIG. 6), air at a
controlled temperature, or liquid cooling spray within temperature control unit 20.
For example, a first side 12 of flexible container 10 may contact a heat transfer
surface (e.g., one of plates 28) of interior 25 of temperature control unit 20 (FIG. 5)
through opening 210 to control the temperature of the biopharmaceutical material in

flexible container 10. Alternatively, side 12 of flexible container 10 may be exposed
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hi gher than negative 80 degrees Celsius while being resistant to cl ef’S“ABHIZO%
agent s andwonea3ld®82 cormonl y used i n bi ophar maceut i cal PEHESMBIIS ng, €. Q. , :
sodi um  hydroxi de, sodi um hypochl oride (CLOROX), peracetic acid, etc.

[ 00104] For exanple, sides 260 nmay be formed of fluoropolynmer resin (i.e.
TEFLON) and t 280 ;and bottom,270 nmay be for.ne f _stainless steel. Also,

si des 268),a%@f?r(ﬂﬁc‘il%“g’daﬁdV@Pmflbcﬁe’?'gﬁxqﬁfoﬁgdr‘?ﬁjg380? °raFFf9ma]§n%3r of ot her

mat er i al s biophandehurigalahatetianthay bp Gloyet di yHaaae wheinyukibly teitetner 00) YCar bonat e,

and pol ysquOﬁe, for exanple. Further materials pay incluyde conposite

mat er i al s "EER Hexjble gpntaiver 1045 Fregived i frmesho; and fage o A meresd M ej nf or ced r esi ns,
or other eH.RRGEcMirduAesd.C materials known to offer high

strength-to-wei ght rations and which are serviceable at various
tenperatures of interest. It will be understood by those skilled in the art
that sid , bo . LA integrally
for med as?@n@?pi ec‘I\e‘Isg’?Pl %ugb?? g‘%‘%g%&h%%&% gg“ﬁ%‘é&ﬁ%r. u%s%ﬁi???lgtg?des 260,

bot t om 27Q8RHE.c), winm RBfantiaBy Filledwith the binphamaceuticalmateataahdl (e. g.

st ai nl ess st.eel rt uld be formed of .dikfferent materials and
connect ed f@’&gg&t%gﬁneﬁpi%bdcﬁ?lenlﬁél)argfeé@vl nlgllﬁtaléorggé’?gelmpﬁﬁalt‘ge c?%ré’i nenbers 14
for mai nt anit 20gFiierehd fontentsaof flepiblegdohtapesi @ inoybe fasved epsatididdi n FIG 5. As

wi || be understood by those skilled in the art, .foot ne rs, 14 may be-:

Mt egral | e BleTR R Al fRT S 1 et otiohini’ BB BRE PG 15, | 00105]

Further, fohmaRed toddvdediadagbeer widtbe 5hies dirdstion bétwaerDfiret ?éhiinye structure
cover 250 to protect, flexible container 10, as depicted in FIGS. 7 and 8.

Pr ot oct | v 210 BUbIcontPRAHpE 2bb GiCs Shel treed bowhishisdess BB 6THOR ng 211 t o

protect fdigisRin®r GRMhABOEE anlifteridh 24D drinaelk ¢n RO BAA! MRlctiddad S received in
frame 15, from being punctured or otherw se danmaged. Further, protective

cover 250 diragnsiansldSi Abpudexible containgr |G havise thafionharmeaseytival magesialci | i tate heat
transter tRorelifaHialy hWmRntd %ﬁhﬁ:aﬁ enfeRipbak ﬂ)?%{:k?éégd%tiiﬁeﬁrﬂ?ﬁ]aﬁm 13nd cover 250

are received I n tenperature control unit ( or “anot her controll ed
t enper at urBy compressingdlexiblesgntaings 1 Qindednie Sna sybstantially rectang@lapgos+ 037082 ,
PCT/ US200 . | 4900; . gga gj -yhsual control of
t he inter%%&gbgl%?‘%?%@éf{@%%dl e c%r?ﬁ%?%%?ﬁeﬁgq négpﬁ%@%{fe\%é%over 250 covers
frame 15. nlaterialthenain.eStchamesssbectinall ppsfdel piomoteas cadtad betweer Hergble 250 ar e

stackabl e BOLL 201 8ld NeallantfRl blafi8hhY Thid % AARLGRS tul Bh hd GBendds of O

flexible container 10, thus allowing freezing to proceed in a uniform manner in a

direction normal to plates 28. Further, the compression of flexible container 10 may
force the biopharmaceutical material in flexible container 10 to occupy any voids or
spaces between plate 28 and flexible container 10. By reducing or minimizing such
voids or spaces, contact of plate 28 with flexible container 10 may be more uniform
and thus cause more uniform cooling of the biopharmaceutical material contained in

flexible container 10.

[00103] Frame 15 may further include upwardly extending sides 260, a bottom
270 and a top 280 to protect and support flexible container 10. Top 280 may be
hingedly attached to frame 15 allow top 280 to be opened and allow flexible
container 10 to be inserted into interior 240, and top 280 may be closed to protect
ﬂexible container 10. Also, top 280 may include a handle 285, as best depicted in
FIG. 4, and top 280 may be releasably connectable to sides 260. Thus, a user may
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exanple. In both situations, intimte contact between adjacent facesygh
st acked cawe03/pmes2be prevented by wedges (not shown) PEHUSENPISIIInhi nde
passage of air. This arrangenent is favorable for the rapid and uniform

control of the tenperature when interior 25 of tenperature control unit 20

is cool ed_or at by. .C cti ve, ai ct.. ProtectLve ver 250 al so
al | ows fl&t eecE?orsz%g‘to %(lfle %&g?ﬁﬂ:{ “él&mf“:’eggg et’@gélgﬂetdz’itf’ﬁ%?% ?’8‘3; Wi ckness
defi ned bg’rvi.'iﬂiﬁﬁtﬂc?d_iblswﬁtﬁﬁ& IOfreqéfvedﬂﬁfein{e/hicﬁmycaﬁﬁifnfor nore efficient
oo SRRl o St wePonb ol kR ey 1e
evident f feiinf£BR and retAR thoir stuB&RE plop¥@bsy -SpARENG) subh aiFRridR MYy al so hold

anci |l ary equi pnent .and_tubj ng. For exaﬁj e as depicted in FIG 10, franme
15 nay besl@gléirﬁtﬁ@dhw lopd-heasag fprarity endsxhiby elgprdrappitiontampertures mes 260 and/ or

bot t om 279-1%5& tﬁﬁ%%atfgzr'é%b'aeérh'é%i%i&%ik%%i@?res&%%gleasﬁkg I fgcont ai ner 10

may be connected t integral to drain tTubing 282 may be configured
to be recuitheds ¢ommadndywet in Bophanmacentical ingnufasfuringod.gidsediunhor i zont al |y

ext endi ng g ' ; ' : Ls ortion 287 to conformto

t he horilzlgdr?é)é‘llié?g%c%‘ﬁgg%(}‘}g)luﬁggéfff(?%%xggé%:%g%ﬁg’%@6, as depicted in FIG 11.
A c;)rrpartment grtcaviz'é% 1? mfay be Ilocat ed beftvvfeg FopFll(la oflzfltca:;i b![e 1
Fecer ve. lRR] i i Senats sided S5 be Pl SF DSOrSPolPer T (i ng 263 to
drai n t he TEPLONI) @ridtgf) 280mr§itiﬂttenmo&x%iyrmelfmﬂqed oﬁwrugbsrsteel.c/algé,ts%dew may include
capst ans 4. aro I C ai n tubi 282 y be wrappe or storage

ther eof . égw?’g&orﬁé? %’flt%ﬁ{?én%‘?d“%‘%%g Hyﬁaﬁefrqfés@%ueﬁereﬁ% ai ner |
accessori gghai@hhasn¥aNiolydthyll&eSpolpRdiyige, fpolye &bsnate; Qﬁm?ﬁtyﬁﬂﬁmé,nd sanpl i ng

ports (not. shown). Cavity 19 may E)row de protection_of the accessories
during st &ra&éﬂ%}ﬁdmeheaﬁ@éaﬁsawm udpirempRstie §atFirle sukia eiften made of
plastic t hatfofcdd pRaEOBRbAI-fibdrré@nBiced tMs (op BB Abitk&tg ffAMLLY 19 may secure
the accessories in a safe position thus inhibiling the accessories from
novi ng awaptetialsdnpwa kreofios highgtrengthitonweight saions ardywhich argserviseablgiatdamaged or
rupt ur ed. / L 107]

Vor cover | “Franpr e e s Sl IR B o

t ranspor t aideo260 betiooe27 (sandfor &ap 280 ey tbe 28@0lithis avdipitagrally formed|agsnd 3- 14. For
exanpl e,

?ril 2006
ed

piece or suitably connected together. Further, sides 260, bottom 270 and/or top 280
could be formed of a same material (e.g. stainless steel) or they could be formed of
different materials and connected together. Frame 15 may also include one or more
foot members 14 for maintaining frame 15 in an upright position, as depicted in FIG.
5. As will be understood by those skilled in the art, foot members 14 may be integral

to or cohnectable to one or more sides 260 of frame 15.

[00105] Further, frame 15 may be adapted to be received in a protective
structure or cover 250 to protect flexible container 10, as depicted in FIGS. 7 and 8.
Protective cover 250 may cover opening 210 and/or second opening 211 to protect
flexible container 10, when flexible container 10 is received in frame 15, from being
punctured or otherwise damaged. Further, protective cover 250 may also include a
plurality of apertures 255 to facilitate heat transfer therethrough, when flexible
container 10, frame 15, and cover 250 are received in temperature control unit 20

(FIG. 5) or another controlled temperature environment, such as a walk in freezer.
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width 230 of frame 15 may be less than or equal to a dinension or wisth 1%%06
of a charW@POIGI0GBf cart 290 to al low frame 15 to be PCAESPYRMSIH cart 290

Al so, a bottom side 298 of channel 297 may be at a sane or simlar hei ght

as a bottomside of interior 25 of tenperature control unit 20, as depicted

in FIGS. Q{h?e 1.0, ily,slid. fr cart 290 to
interior %g 0 S?é?rp%?%@%‘?ék’%ont ro 8#?\8 %ﬁf}opﬁﬂglg#g)lg?éle CERPE g(g]ur e control
unit 20 nwyemprsmcum@bunﬂésacmmmé:hcelis Uypoodr tma?@ friunes Yodndlosgl ihr ame 15 in

interior 25 0of te tu t 20. veabl e s rrber 22 - may
al so be aWéﬁ%veacog%?rg Date sgﬁmc(ﬁﬂ?é rf%?“’é%oweft’r‘? Y& epi%efgﬁ‘ﬁ‘gé 0¥ t her eon.
Thus, rmmmplee Iﬁuﬁth@ftﬁaﬁﬂﬁﬂh&tmzﬁacdmakﬁt twa wajacanelfates of sRigkddtcaylder ein frame
15 may be id off %p;lgort menher 22 into channel 297 of cart 290.
Al so, chaf#g CE@’?eneﬁﬂ‘B’ P%@@t wnhip prsikindared passagsd s Thso £ or

suppor t i NgrdnlaiBnt 1fabdtalle BRI rapid Whd whiRPrh A8l irol SFME kbt uE Qpeh Ol unit 20 may
al so include a franme advanci ng nechanismto advance frane 15 outside of

interi or pmeriof 23 efpaperatyreconipk yndfl 20in¢qoled®r heajgd; hyteonesgetiveainefféctat ed by a

| ever , i tta!ﬁﬂg vanci ng nechani sm
may i ncl ugg?eﬁggé;%ﬂ%reggﬁggrath%n%er f?gg'gggﬁ%ddg%ﬁ%éeg In ergg)sagonse to

act i vat i othickhedsaefinedd3 intFersprfacearfprotéstinmgovixe? 50 fot thyre reffioboht &tomgu nterior 25

of tenperatyre ont uni.t to cart ~.290, t hr ou noveabl e
suppor t df#ba@fl H%Leéﬁ ove?TarfBayl@ copfige qt8rrr%°§¥ ?ﬁgigye °8H£f;}n8 Unit 20 and
cart 290 abmthémpaﬁewaammmanﬂme@ﬁ,mmmideﬂtfro@ﬁF]IGSZQQn:ﬂI&V have i nsul at ed
wal I s for reduci.ng heat |osses during storage or transportation of franme 15
hol di ng oféP SHVel¥re flexible containers 10. In additi on, for long term
st orage of the b| ophar maceuti cal pr oduct contained in flexible container

in ei af a wal k-in, a _chest or a cabinet
ohi 11 or Coldtest ¢ “ﬁim‘i’émﬁ{ S B3l a¢ @aﬁﬂ%@tmw‘vm&. Fer Fampfannel
supports Gogd 1c§éHJiWFlGa¥baﬁEﬁ@1§91a&%€€ Mﬁ‘pcﬁ"vﬁtﬁ‘%%hﬂiﬁlel i@ﬁ&%&ne%&ane 15 may

secure fl exi bI e _cont ai ner in ined position. ar r angenent

facilitat&@re %féldmaéﬂ @nﬁ*éorabﬁaowaﬂsod@ﬁle&f%wb@g 282 Eﬁlﬁa m—med flexible
contai ner g (iij Eﬁ‘ﬁe&'lﬂﬂa%e c J{]Ectfaa{o'dr'ﬁﬂegmg? &'nlfaf?a'etg@%@@?%ﬁhhﬁ are

facilitate St an osl t1 on e contal nér 10
suppor t ed bbyortﬁgamétqbe roggiEed lwpgmp K thagis i 2ningludes bezopalty US2002/ 035135 28

April 200(ti:xtendmg portion 286 and a vertically extending portion 287 to conform to the

horizontal and vertical portions of channel 16, as depicted in FIG. 11. A compartment
or cavity 19 may be located between top 11 of flexible container 10 and top 280 of
frame 15, as dépicted in FIG. 12. Cavity 19 may receive drain tubing 282 for storage
prior to using drain tubing 282 to drain the interior of flexible container 10. Further,
cavity 19 may include capstans 284, around which drain tubing 282 may be wrapped
for storage thereof. Cavity 19 may also be used to support flexible container
accessories such as vent filters, online filters, connectors and sampling ports (not
shown). Cavity 19 may provide protection of the accessories during storage and
transportation. The accessories are often made of plastic that can become brittle at
low temperatures. Cavity 19 may secure the accessoﬁes in a safe position thus
inhibiting the accessories from moving away from frame 15 and flexible container 10

and being damaged or ruptured.
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by foot nenbers 14. Alternatively, flexible container 10 may be fil '?éjApril 2006
and/ or dr awWeg003/03t8t e franme 15 havi ng fl exi bl e cont ai NneCT/AER00MBFBEN TS :
| ocated inside cart 290. Cassically, liquid filled flexible containers are
drained by gravity. Flexible <containers are usually hung upside down or at

| east til permt a c |l ete draina Thi s operation may be unsafe
and/ or L@g’rogﬁ %’WYFW%F m%‘i’f’éﬁ?%?‘ﬂ‘@?e rgesIved MhiiPiase WBLOIf | exi bl e

cont ai ner § tidhpbrtatidh WBRSe, RLANBTa kA 200, 1ddpidialria FIGTML34. Pér dkaplRe desirable to
hol d hi gher,_vaol urre cont ai ners in sel'f-standing franes to faC| litate

drai nage idth &t of frayesilbopay be lasichaner e@%@b@cﬁ%ﬁ@“@fort"ﬁéthﬂﬁé%ht i nvention, a
flexible %Hé%ﬁ'z@?chéﬁfboftQ'éll&PEQ{fn@%R'b% aa&ﬁ?&&em' ATRL ?f’ex. therein may

be adapted to be received in a rane supporting Ie cont ai ner
350, as deqda@?seqfqhmllg majsbelgaSﬁnammnmmelghg@sm’o@ttmnelch of gft¢riosi de 370, a

right sidg !QPZ 0.a e each ot her.
Fl exi bl e co??? R‘g nlr%yf/ I ncq3gsdd me‘ﬂ‘h%% i%gd gmpq‘é %%nay i ncl ude
one or rmlt@bepdfaﬁjﬁﬂtdlfm cart 299as figerib2 Q5 pfte;nﬁﬁhﬂurtg:ontibl\/\ﬂlﬂt(ﬁOy Fuftieem t op 400 of
Flant o dasamsginire ool S 0 Ry A5 sblut BB Shetes P ek 5356 o mens oned
to rﬁcel vqsmﬁteﬁbrﬂ&)ﬁ&e@p&hﬁue%amlmeofM@aédble sublbtﬁ‘txﬁ&ﬁbfjt&ﬂm{y((% |)oosts 420
may be inserted thaoug one Qr re apertures 410 and post(s) 420 may
thus suppdfi bepfanerd &‘H‘!‘}i OEN&CIFHGQ n&lﬁéﬂeﬁpé“%ﬁﬁéﬁﬁ@f’%%“%nd any contents

therein. GRgeMe s@b&tnﬁﬁmmem&}lwe&cwtowmmeéﬁp&mwmwt@r be attached
to top 400, nmay be hingedly rotatable toward flexible contalner 350, and

may be adasbtieﬁntoa%‘b&:%ipp@rtawgl & 2 2ripfo shangel 294 of ot 29Pn Adso, wharel 294t ur e menber
430 is rOtﬁ&gﬂHalﬁ&%&@rﬁo@%‘a}l&l 5@ 298033 e;fﬁg%(iﬁaﬁﬂéﬁm%%&réfe recei ved

therein ts 420 may provid port to f container 350 in a
verti cal d'49|7ect| on while capture nenber 430 may inhibit or prevent novenent

of flange 405 of flexible container 350 in a direction parallel to posts 420

and away fromtop 400 (e.g., a horizontal direction). Therefore, such
support i rf00#@8] ver Tl‘empdrameroentrolomtﬁ&mayaho bictuds aggmegdedncmgnt ai ner 350 and
such support.,in t hor| 350 from
novi ng avvar§} QP?‘B‘?WP “gSld’e%%& g%éftemp érg#%reolg gEﬁfﬂ ejgtt for
exanpl e. [\(Aﬂ&lﬂﬂa}yb'dmdwhb@byatdvan 2%e8s d&ﬁﬁted&xyFIzG $o anmdanqbka thee&ame nor e
tie-down | S, 450100nnect abl edto %larre i’)eb bosges 460 (FI G
19), on ana§ chlgln&crc%ﬁg@éu Au e movable supp6 mem er eing advanced m

response to activation of lever 23. Thus, frame 15 may be easily moved from interior
25 of temperature control unit 20 to cart 290 through movement of moveable support
member 22 holding frame 15, when temperature control unit 20 and cart 290 are
located adjacent to each other. Cart 290 may have insulated walls for reducing heat
losses during storage or transportation of frame 15 holding one or more flexible
containers 10. In addition, for long term storage of the biopharmaceutical product
contained in flexible container 10, in either a liquid or a frozen state, a walk-in, a
chest or a cabinet chiller or freezer (not shown) can be equipped with rails or channel

supports (not shown) adapted to receive frames 15.

[00109] Frame 15 may secure flexible container 10 in a defined position. Such
arrangement facilitates the handling and transportation of liquid filled flexible
container 10. In particular, the filling and drainage operation are facilitated by the
self-standing position of flexible container 10 supported by frame 15, when supported
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WD 2003/ 037082 PCT/ US2002/ 035135 28 April 2006 385 of right side 380 g;{g‘g P?

an exteri owox003foa®e2 (not shown) of |eft side 370, for Pewusqod)zmsslseftz gl 2006
370 and/or right side 380 may al so i nclude apertures 470 (FIGS. 15 and 19)
to allow tie-down | oops 450 to pass therethrough for attaching to tie-down

bosses 46Q. By connecting tie-down |oops 450 to tie-down bosses 460,
flexible by&ataembersidy ﬁaﬁyﬂ%%eﬂw@ﬁ%met 10 way bofillest and/opdrainedns, t hus

i nhi bi ti ngyfik &%hP1% natap ik ' . ﬂﬁg‘ rame 360 and being
damaged or_ruptured hlgy gm%ﬂgfereﬁogﬁglg {dég%lgﬂ}{%@gaé%\%fge& (9112] Al so,

fl exi bl e ddassigallyeltiqugdilled flekihlel coutginens ereirainasirhy grawitys Feexiblonduits 355 to

all ow i nsert.i i . e ical liquids or other |iquids
or gases ?Iﬁ%%&g%&/%ﬁmﬁd ngf%sélgé fi%e&i%g%g%ﬁggé ég I?S%I)tao mdlr‘tgxi bl e cont ai ner
350. Ref erdrdimge.t Dhislep&atidibmaf baumesafd @ad/sBEgunibesbd dustotwedgig | ucent or
transparent portigqn 480 tofa |l oy a user to view Magel é?.ot shown) or

ot her i ndi RETREH {4 eXamuls, fof dexiple contatpess Wi yeluges ghet fhagy W0 fetsy ai ner 350,
when such b, aliedy 6 ddsitahile & ld high@tvbReReenthifert irfsel MRl Harlef®y 350. The
| abel could include wjtten information, an enbedded m crochip, a RF
transmi t t peilitais draspagghbazeddct roni ¢ or magnetic bar code, for exanpl e.
Further, transparent portion 480 could further include a fiberoptic

gui de/ reader or a wavequide, for exanple. Left side 370 and/or right side
380 may al 9811 f or Feanothst emhedimget of fhe powsentanrventioon flehlsepriaing f or

mai nt ai ni Tl IR I | . Lii On. 1 ood by

t hose skil eo(géi n tlﬁgglgk%rﬁl oé(gltB EE{rlne egﬁlg)tﬂ%%‘ n?r%)}a e%gaﬁ%ldntbgg?%:ﬁog&(;{n?r

connect abl fane3 6061t suppetting figxihledpbutriner A1 asslepiete@ BOFIGSO0H13] Frampe 400 nay

i ncl ude a ndl e t | user. ;1 ry. fl.exi ontal ner 350, when
loxi br e cin ity inchided Radideaosh Martial Su Bhidoct LEKAM S SGMA 1FT 200 P
cont ai ner &bfiechablentg eachstharn tHlexily cdntaidee @ S50ntal idelwp h dlangec4ftandal mat eri al .

Top 400 HE%’EFa:{S@O be, da ted to be connected, t flexitbl e container 350 to

al | ow t op m%YdB?}B G B RYUP RIOEEHIRiORBPS POIFERE SEVEXi bl e cont ai ner

550_ bei gg_ @@EJWG g;flﬁanie_l_ 8l60 in & Higkextion Shbktagl lyg'?xigmcﬂc&ﬂhx_ i r t@leftsile BN :?586 390, as

epicted in ) S, ser carr exi nt ai.ner

coﬁnect ed B’ﬁlr’yghtt%‘}‘?%%?' %@ge?@gflﬂ]mrgﬁ%e%%‘?r Weé?%%‘ﬁﬁsﬁéﬁ SIPRRA pr esent

i nvent i on, yp3edefve BBe 8PRofEbstsi420) Bﬁs@iﬁ%aﬂ j, fifetond OF thbRPoid A2Guady Be Second portion
a

620 adapted to he connected or clanped to one another, as depicted in FIGS.
20-22. By s thomgh thepng s meproapgwres 410 and post(s) 420 may thus support

flange 405, and thus, flexible container 350 and any contents therein. One or more

capture flanges or members 430 may further be attached to top 400, may be hingedly
rotatable toward flexible container 350, and may be adapted to receive one or more
posts 420. Thus, when capture member 430 is rotated toward flexible container 350
and posts 420 are received therein, posts 420 may provide support to flexible

container 350 in a vertical direction while capture member 430 may inhibit or prevent
movement of flange 405 of flexible container 350 in a direction parallel to posts 420
and away from top 400 (e.g., a horizontal direction). Therefore, such support in the
vertical direction may inhibit sagging of container 350 and such support in the
horizontal direction may inhibit container 350 from moving away from frame 360 and

being damaged by a foreign object, for example.

[00111] Flexible container 350 may also include one or more tie-down loops

450 connectable to frame 15 via tie-down bosses 460 (FIG. 19), on an exterior surface
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25 WO 2003/ 037082 PCT/ U52002/ 035135 28 April 2006 first portion 610 f’é"ﬂprll 2006
second porW0aew3sY082al so may secure flexible contai ner BEIWSRWR/OIAH di

bi opharnmaceutical naterials there between. Specifically, flexible cont ai ner
630 may i ncl ude one or nore flanges 660 which are connectabl e between an

interior of first ort| nd,a nterior. surface 625 of
second po gé%glas%gla&ﬂ 853 6’& ‘%?2?‘8&@ P]c?h r328 fertures 665 for
recei vi nge){hﬁﬁ)les L&mlwmaﬁ%ﬂﬂghtfnﬂem m}eﬂsdmhclawépaﬁ@feﬁm @igsecond portion
620. Interlor Sgﬁbﬁﬁg‘h of first portion al,so i nclude one or nore

aper t ur es Lt 1 -fQyylogpsst Q?Q)Pasq'ﬂ’éreﬂﬁr%‘{ﬁélf% ar‘i@ﬁé'i*g 1988tdoWB70 in

aper t ur esp&dd 460N BRIchbsnIRNERR M wiPlhofd B0 ULHLeRvn BoRsksUbbFexibhexi bl € cont ai ner
630, when flange 660 is received between first portlon 610 and second
portion 6o@aingid30 mag ke praredentitsbatem sidoParigusethheinbibismeileaibler i r st porti on
610 and sg 896 EofifméAy b 3¢PArlbe AR daRh O port is
provi ded t(?)l% 1eX| cont a?ﬁ?h%g%&gygél rst ep rti %e 61%dp§%%d§%%ond portion
620 in cofqmglcolpmt,fm examphpst s 670. Thus, flexible container 630 may retain
its shape during filling thereof, reduced saggi ng of flexible container may
be achi eved, and flexible container 630 nmay be contained within an envel ope
of space @@oMagd byAlso, a‘lmﬁﬂi@éhntai&ﬁaﬂiﬁhaﬁhemddadxe o anteponsior Ediduitay i ncl ude
one or orts.or conduits .635 al | ow fi] ai ni ng of

bi ophar mac SUB Al oGRS chrgphariomairae st ks Sherdliear o “out of an

interior @neintadrr oﬁf offdnamehbrqnmﬂéﬂ)roeﬂeﬁ@e corfthigeri 380 ERefRfHn@ither 630 may
al so include a tag or 68036???”umn fromfrane 600 to indicate to a

user the FGdPelip@e 3¢0 ‘F‘F‘%}H"B%déa ueentor trangpargpt prtion 480 1o glloWad  or i ndi cat or

i s attachggridvibi @it ot mlﬁbfmer@?zﬂeau&&mus@f Rty Bkichiteris e 612 of first
portion 610 may be openable to allow flexible container 630 to overhang a

bott om si @@0913?4306‘?1@! 330 wer such A labeloor indiceter ixatiaghedtefledble spriarer630 i s not
subst ant | 359, Yrid bt ot iebiuic QpitRA HRGEMOS B oAIBAED Bcrochtl, Srpal | Ovs 1 exi bl e

cont ai ner 0O to be exten to mnimze or winkl'és in flexible
cont ai ner t8&Mittetuandier ahieldciromjc thmagnefic banedsy fof kxsuniié. eFuethet ai ner 630 is

substanti al | BHIQ @ﬁg y slack in flexible

cont ai ner%&%’men{yﬁqbrﬁ&ztﬁiée%ﬁpdup a(’r% ei{:ﬁ%? %hjﬁgdrer%%%nay not over hang

bott om si davédidde, ﬁnt&samplpm.ecﬁ'tmdcgwmantﬁoﬁi@t srdq3&§)ena;ylzi®dubfomtadnof | exi bl e :

cont ai ner 60|s subst ant i al .t h the by pharmac tical material,
5B SRR P uRealers 50, Fpaitebhe e tob R & SRR

to protectl TEVEORE
position. As will be understood by those skllled in the art, foot members 490 may be

integral to or connectable to left side 370 and/or right side 380.

[00113] Top 400 may include a handle 402 to allow a user to carry flexible
container 350, when flexible container 350 is received in frame 360, with or without
flexible container 350 being substantially filled with biopharmaceutical material. Top
400 may also be adapted to be connected to flexible container 350 to allow top 400 to
support flexible container 350, without flexible container 350 being connected to left
side 370 right side 380, or bottom side 390, as depicted in FIG. 11. Thus, a user may
carry flexible container 350 connected only to top 400.

[00114] In another embodiment of the present invention, a frame 600 may
include a first portion 610 and a second portion 620 adapted to be connected or

clamped to one another, as depicted in FIGS. 20-22, By connecting to one another,
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630 fromcontact with any external objects. 26 WO 20031037082 28 April 2006
PCT/ US200M03B3/850828 April 2006 [00116] In a further S&IFH2PRAESIET the :
present invention, a flexible container 700 for hol ding bi opharnaceuti cal
materials may include one or nore sleeves 710 for receiving a support

menber 72 : [ d nt al ner as_depigted in FlGS.

23-25. Spgﬁ ﬁcl{rtéglfj y,intsdlsgcg)ﬁgg@fgkﬁoaég%%g}é%ﬁ%rﬁég glhlgﬁo?%m §T ﬁ%)wtgrsupport menber
720 t o pabddinghiophdrimactutiesletdteraisgherabetwsanp (Bpedificalipiflaxibl Gomayeri Nncl ude a

supportin rod. or .l ance portion d a gri ortion 730, Al so, grip
portion 750 REmpEde P’b“r?{é‘g"f%h%f}%ef %éfwﬁ{;h € cg‘ii’@gt?‘gﬁl{’?}\‘?’g?n PHBIEOR or  of
gravity ofurfac€&iJofefirstqoktin 20 arldéh inteyibeyrthdettols RIf Sec6mpEtiog620(00 i s

subst ant i@ ly filled.w t({ﬁ? bi ophar maceutical materials,. _Flexible container
700 ey bEARERSOOREagncludsos? OHBPIEARGTETS9 BUEqerineasts 6TBPIUSHRB| e, when
flexible gomtiRkAs suf@lt 425 of wreb@pdriia 620. Thtkdi@duMict 815 bifisportion

bi opharmaceutical materials. Further, support nmenmber 720 nmay be adapted to
hol d nor 61Q manaleminchide enagyranere ppeaiures corpeyponding tepeitee®e The FI G 25. Al so,
flexible i : 656 Ginvgd ol r cLi 750, as
depi cted ?e%%é%?g%s.tngo@g ?rlﬁjgees 6qgover ?’5086[?%3 O?ﬂ%%gé&aa?\ﬂ;&ﬁ{ﬁer foam liner
t o i nhi bi flexiblepprtaimat 630hwbén Hange G Wrécniyedbetwédndiritipogtiondrlfandier 700. Al so,
protective cover.75 |« | ate h 0t ai flexible .container 700 at
a desi reds?égﬂp%?rg?%rgze%u??l ﬁ’lédr;ll%;é P%%Pgrlégeco tbgﬁgllgr%et?vﬁﬁn ﬁﬁs)?pgrflﬁ%l ude a | abel
760, sim bd0 arndsetadedortich(520sachdtbat ilgeral and foheerticah buppdis igirofilekiobl e cont ai ner

700, which m rotru above a.taop.surface-755 q rotectj.ve cover 750.

Fl exi bl e r‘]‘égﬁé&gﬂ%}m& ‘S‘£°§b°ni638%‘gse?°%ﬁé’°6‘}°“r§%? b‘%ﬂ’%{l%‘i nduits 705
herei n or s enpved —Eharalrom LO0LIT] AL onered s b B e sup
therein or renpved therefrom |, icted I n FIGS -28, support
menber 726edvaSH s38eipg ebGEbe Popt [efé‘tachb]SQ%hl‘?Yﬁgfangge’f‘b\%PP%ﬁWort rembor 720
supports fila$te RbRained ivithiigh edt¥lope\Wh kfabe dctinebPahAOs0R! |y filled with

bi opharmacedtical material, for exanple. Specifically, a first end 722 of
support nenber 720 may be placed on top of a supporting frame 810 of

storage ugh) A0 anfieRilAlohalRe s ifind AReiale G bPmBRILLED: dupd auppOT t rember

720 mayb atop a second supporting franme 820 of storage unit 800.

Suppor t i ndo allqvafiling po deuiningsefbinrbiarmapgytical linuids proteer §aoidsaygasercittode recessed
portions 814,20 of an interior (not shown) of flexible container 630. Flexible container 630
may also include a tag or label 680 protruding from frame 600 to indicate to a user the

contents of flexible container 10, when such a label or indicator is attached to flexible
container 630. Also, a pivoting side 612 of first portion 610 may be openable to allow
flexible container 630 to overhang a bottom side 614 of first portion 610, when

flexible container 630 is not substantially filled with biopharmaceutical material. This
allows flexible container 630 to be extended to minimize slack or wrinkles in flexible
container 630, during filling thereof. After flexible container 630 is substantially

filled with biopharmaceutical material, any slack in flexible container 630 may be
taken up and flexible container 630 may not overhang bottom side 614. Thus,

pivoting side 612 may be closed, when flexible container 630 is substantially filled
with the biopharmaceutical material, to protect a bottom portion of flexible container

630 from contact with any external objects.
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822, respectively, to receive support nmenber 720. Thus, as is evi deagptﬂrnm)%
FIG 28, WOpW¥pI?Ig nmenber 720 with flexible contai n@CTASA00083hed t hereto -
may be easily slid into storage unit 800. Also, the sides of recessed
portions 812 and 822 may inhibit novement of support menber 720 al ong
supportin 8 03/ 37082 H§2002/ 035135 28 Apri l
2006 supp d;ﬁﬁ frilge%?gr%%yﬂl%r&eg@ n %nlE sv'telghq[nf %ﬁ%} g?%%’f?&fcul ar to a

| ongi t udi &l for bieldimg hiopharofacautipyd amaterizbsmvegyr incl2de, onaloi {nerecslmveu Ti&dfot N St or age
unit 800. Furt her e Lt 800 ma 0 incl i ders. 840 between
adj acent ﬁch?’glaéhg%oﬁrﬁ?’ﬁ%f gw#’ﬁéquBnF‘ﬁﬁeﬁ}’ec%tﬁin&%&% l:fFF 8j acent

fl exi bl e ®UEB.aBn6r Spudifically,slegiids memlytbeunnendlaﬂageauwtsﬁ@oﬁln@mme contai ners

t hensel ves] or their (fntents not her exarr,F a _support menber 900
(FIG 29) 2&ppsspoagil %ﬁbﬁrﬁmug pporsmembrici)aiay tncludss SPROFIAE 910
connect ed ({0 o%h?ﬁhﬂa@@%ﬁ%ntﬁobm%%ﬁé% 730 #eO rest upon
second supportlng frame 820 such that support nmenber 900 may be vertically
i nserted d&umedpichdhatéiiploetted ogr theappterf@rayiy of Bexdhlel cenigiper700ng franme 820,

i nstead o I 1 o pporting frane
820, as ffé”rhg‘gf&%g@? CB%%J%%JPO f;éoﬁem 0 1128.}1@%8@%% 2%%“@%%@1 al n%}rés are ‘
descri bed Plaarbkwnmndﬂwmmbemddimssnhddi&mmm’é}(sfmy be nmade of a
sem -rigi er| Such a sem -rigid

mat eri al (r%%y %tvgl ﬂ%#%ﬂ ﬁé‘a%&g—yn /%%ﬂbg la yﬁhe‘thth%lflf when enpty and when
filled wi tbiophazh:acmimaﬂmmtsl @ahherammmMemm 7eﬁ&rxplbead)efptalu6hom cont ai ner

Fade of |~ SR 18n 14 DU e el @G UG SRRt  onal

rigidity sqpphyedrdivedintad@be@ive cbier 350,28 88pictédih FEG 20w | Motediivet her, the
contai ners whether forned of a erX| blle or semi-rj gi.d materi al contaln

out er sur fAtEd> hARRY proiidn am iner fogm;ligerdp indyibit %rmvaetééoc(l%orgur’%?f transfer

pl at es) ofﬂealbteeasﬁﬁnﬁ% WS Aggmbfd@écuuabave%mytﬂzaﬁsﬂmr@ nabntaifli r €ct contact
bet ween t he cool ed &) to a subzero te&&erature or heated interior

surf aces cﬂexrcb@rﬁ@etameu? g aesisH terpperatyte. Ryrther Aexibloentainen 08€way of t he
contai ner Om&lﬂﬁta%&'l RED, Qﬁﬁﬁ%ﬁﬂ&@@m It&@émgﬂﬁte ﬁfe'c%héms Of hishinatoMenYy the outer

surfaces contai ners for % the b har maceuti cal materials may
be in cont™01whifh mayprotruds abave ﬁtqpn?tlﬁaqe 5 QBPIQ'TCC‘!‘@WpéfFré?ﬁQJr Blegile rol unit 20

Lo cause t,G0ldo 1t ANR BRI P fordork B AR08 SdiRYVi N0t he

bi ophar maceut I cal mat'eri a s thereln cause
biopharmaceutical materials or other materials to be inserted therein or removed

-

—

therefrom.

[00117] As depicted in FIGS. 27-28, support member 720 may be received ina
storage unit 800, while support member 720 supports flexible container 700, which is
substantially filled with biopharmaceutical material, for example. Specifically, a first
" end 722 of support member 720 may be placed on top of a supporting frame 810 of
storage unit 800 and a bottom side 732 of grip portion 730 of support member 720
may be placed atop a second supporting frame 820 of storage unit 800. Supporting
frame 810 and second supporting frame 820 may include recessed portions 812 and
822, respectively, to receive support member 720. Thus, as is evident from FIG. 28,
supporting member 720 with flexible container 700 attached thereto may be easily
slid into storage unit 800. Also, the sides of recessed portions 812 and 822 may
inhibit movement of support member 720 along supporting frame 810 and second
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tenperature of the biopharnmaceutical materials to be controlled. [00LlA] The
bi ophar mac¥02p%8487 %%t erial in the flexible containers YeEPBIF3xbove ay
t hus be cooled or otherw se thernoregulated in tenperature control unit 20
(e.g., to a subzero tenperature) . Wien such operation is conpleted, the
flexible iRl BRkR 878Yn DRIt R0R \ashtia bR h & 164 fifdy uni t 20 by
removi ng tsﬁ@ef I ngi ble cont gi nlers.and lt.Ir?eﬂf_:ﬁ}gnes, or ot erlelupport

st ruct ur ediregtion of support membist €20; vihilepontaireddn storge Wit 3400 FroBer082 PC

i US200210 | J» i . r _exanple. The
frames o ‘piepat saPhby oEd HRLE URNEEdobclen BORRE A C coller 7P oy b
st or ed i n 760 teinkyibit cbmthdtdetvwren hdjeeneflexitle tdntadmers whiek might adsult irenper at ur e of
about negative 2 rLees | si ys, for example. 120] Al so,. the

bi ophar m?@?}?gectggheﬁgegbbﬁ? ‘é‘?n%elﬂel? ﬁ‘@mls?l%‘??iobfi’@“&%?%%‘g]grago FL@PPsedl above may
be renmovedupgoetthétitt 000 (FIGe2Y)LmilBed ShppoRyneiHeATI0) theluldes YOS kleinem Of t he
flexible containers, For@gﬁg%gpl%e%s epicted in FIG 30, flexible container
630 receiNBaonngctrd thagste ¥ adapteditp Petgceiveddn preyiirest BPb¥saceut i cal

mat eri al tgﬁ&%ﬂiﬁfreﬁ&&mi shclSdat %&ggér@ﬁ&hbé}@d) kY Be 088 callyGhsetBPén opndui t 635 i's

above a b omside of frane Al so, flexible confainer 630 may al so be

enpti ed by!sunrArting framgid 0 and pecondhappertipgiframe 8205 instead pf bping slidigatoow t he bot t om
of frame Qfborfisy MR Sl0Rd!s:ob Sippdiing HamelRio o kM slithol{ AP S UPST de down

and allow ng the contents to dral S depicted In e ot her

fl exi bl e contai ners descri bed above may be filled and/ or drained through

simlarly bqul at i t, St I UC, s .to.whi they are

2t t achabi 400 1121 ARfolelthe potierche SBRRLCR MAM St B0 | 0V 2

bi ophar macentainesl maytetreadealf aisemiagid makeeicl sush dsopdl yetiylenBloeietike cont ai ner 10

I's insert Into fra 5. and Qp..280 is close s. depicted in FIGS. 2-3.
Bi opharma%’ﬁt‘Pégpl'ﬂ%{aegﬁ%%a?mfl&ettﬂgg‘ﬁ%\age a‘}dfodafaﬂéjgli’ g’bﬁsﬁftpr?ﬁ}be&ﬁﬁp al material,
I s insert efdwhen &iled @il dbidphidtcewtical nhdteial. DAS exa0xplé fisuell a dddtaiddrexi bl e
container 10, .while held in frame 15, is then_ inserted.into tenperature
control urfeplddpe “éfsa%oﬂm?ris‘ﬁm{g{E%?St@dﬁrﬁd’l"é?cmgﬂ‘ég't é‘taerbsdH%f’rer?zceutical
contents afuEh Sik@ELsmi Mg HaREALS hla§ bedvENR6H all@tiBnal ribidith eglibysy 20 degr ees
Cel sius or below), for exanple

sggﬂqthat the freeze rate gi ncl udi ng the
dendri ti c FPekBt i bRIme.vol gample- fuehir hecatarss whethsidomedobfner to the
center) i suLot bNehfPigh thi¥eNallRelin &€t surfaces which contact the interior

surfaces (e.g., heat transfer plates) of a temperature control unit 20 so that there is

direct contact between the cooled (e.g., to a subzero temperature) or heated interior
surfaces of temperature control unit 20 and the outer surfaces of the container
containing biopharmaceutical materials. Alternatively, the outer surfaces of the
containers for holding the biopharmaceutical materials may be in contact with air
flow in interior 25 of temperature control unit 20 to cause the cooling and/or heating
of the containers having the biopharmaceutical materials therein to cause the

temperature of the biopharmaceutical materials to be controlled.

[00119] The biopharmaceutical material in the flexible containers described
above may thus be cooled or otherwise thermoregulated in temperature control unit 20
(e.g., to a subzero temperature) . When such operation is completed, the flexible
containers may be removed from temperature control unit 20 by removing the flexible

containers and the frames, or other support structures which the flexible containers are
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lower limts, as described in U S. Patent Application Serial No. 09/,80,4%806
thus prevBAZIBY3ES2 i nhi biting cryoconcentration of t HEWYBNAHE  elt ?Ag)al '
material, thereby preventing undesirable degradation of the

bi opharmaceutical material. After the biopharmaceutical material in
flexible nt ai ner | flexible container 1 may be renoved from
t he terrpe?%? %’?%ﬁc%ﬁ%rr%gft%%%{’? &%8‘“3%‘8- Eb%%%rﬁesioﬁ&ﬁeﬁ S&Pﬁo freezer, for exanple,
a wal k- i n stushezstioldiny the dleaibld cohtireny mayi be stopetie b ddrpge childdr o egrer negat i ve 20

degrees Cel.sius, as is typicall resent in. lar medical institutions
(e.g., hoé‘ﬁﬁ%taal@i9°ffgsf%§%ﬁ8§/°6§‘%‘8ﬁﬁeﬁﬁ&‘ﬁi@%%%?@%‘%%%@%%ﬁ'ﬁ | 2006 [00122]
It will be evident to those skilled in the art fromthe above description
that flexible container 350 (FIG 15)1 have its contents frozen or its

: may, I ; €
t enper at ul® 12 her wiise thebigpbammaceatier] swisriddn the fleribleepisinetinner as f1exibl e
cont ai ner gdQribePold inGRbé Yemdve@ibRl BaSPMRA BlereRrby FRin ﬁlelrp‘?)giﬁbﬁ{ed in fram

360 and frane 360 may ~ be inserted into tenperature control unit 20 or a
di f f er ent o fielflesible coptaingesy For expmmple ps depitashin BiG 30ofexihle eontd®y 68¢| G 20) may

be receiv | ﬁ’ﬁﬁe | Ve, b LN tenperature
control uﬁ?cteh}%?ﬂ an Wk?}lb*eeﬂg%r@ gnl Iﬁgxé&l@%ﬁ%&%&%{%&)&%@&ﬁ?y % dinawalk-in
freezer. Sonduitsa3bpy réthting fidnge @Prsuch thetrcoidit G3EisGbo28) bottom siécefi ve  supporti ng

menber 71Q_and. it Vo he L nser.t ed..nt o _fenperature control uni.t 20 or

anot her rr&rﬁﬁ@dqu'r Aﬂ%a??xﬁlﬁé 6Pt eorlcé;l3gérlaytaisso ﬁq’%r?#sb.y%n@&é)aﬂeé%bol e cont ai ner
700 may behat sbtuit@35 iv stighthyt below tHerbetam bf frim©600; hedgpiceldnFIGISIced ption, it
will be f

rther uynderstood those skilled in the art that nodifications
by bo: mc ttome e soh Bpiide dibat Aato M e s OHES R R tAd ot epe f or
per f or m ngrIGhsy. NEHelvaitkr fiokibRIcomt@inyls@@scribéEdaid ay befillddhdforF @amesi ng t he
bi ophar maceutical .material. [00123] Further, the above described flexible
cont ai ner SoHgh Fwil ﬂ%ﬂulf"r‘liﬁfge Hampeur SEpPOF SrgRtyyes toiie e 88 st orage of the
flexi bl e cguibers and contents thereof at a controlled tenperature. These
fl exi bl e contai ners having bi opharnmaceutical material therein may then be
received in a controlled tenperature control unit for heating, nelting,

and/or th the i I e bssiB LR/ A rese R AL HiEGHA flexible
cont ai ner g@?%ﬂl%] tgﬁg%g%?{;efﬁg%d?s@n; o?df% he p%geﬂ%dr@%%{e}%tall on, depicted
in FI G 33naterial &ydesaibed oy fotlows.i Fgxiblsreenteined 1ids msettedtinge ifragrelb epdhar maceut i cal
material s t'os 2§d18\w)'sed, as depicted in FIGS. 2-3. Biopharmaceutical material, for example

liquid biopharmaceutical material, is inserted through conduit 120 into flexible

container 10. Flexible container 10, while held in frame 15, is then inserted into
temperature control unit 20, as shown in FIGS. 5 and 6, where the biopharmaceutical
contents are frozen in a controlled manner (e.g., to negative 20 degrees Celsius or
below), 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 Serial No. 09/905,488, thus
preventing or inhibiting cryoconcentration of the biopharmaceutical material, thereby
preventing undesirable degradation of the biopharmaceutical material. After the
biopharmaceutical material in flexible container 10 is frozen, flexible container 10
may be removed from the temperature control unit 20 and placed in a large freezer,
for example, a walk-in freezer having an interior air temperature of about negative 20

degrees Celsius, as is typically present in large medical institutions (e.g., hospitals).
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This system may include a sterile container such as a flexible cont Q’gr)quﬂ 2006
1010 adapt¥@2008/838%nt ai n t he bi ophar maceutical materi AIUVRYHII ed t o
conformto a shape of an interior of a tenperature control unit 1020 (e.qg.,
a heat exchanger) and/or conformto a shape of an interior of a support
structurerdda f or Wle i ariCid J - [ 00125]
Terrperatur[e co]ntrollgfjvgi[!t)éui,&égﬁoyigg%@%&ﬁ?wto tg%tﬂggié%c%ﬁp?&goupl ed to a

t enper at uithat flexiele aedtaigerad (FIH27) hay hagoits ¢aptentsiitpzén o ith teinpasatier ough a

conductiv j il Stel es 1 t enmperature control
uni t 1020%%h8f{§%n#$%?@%&\/%&§%§%‘6%% y, &a?k}%%‘g%if e%ﬁ% '28 April 2006 the
t enper at uiSpeaifically, flemibe ¢ontairied 250 mhrbemwéeived i frame 360 ard fiHrdB6@Inayns a user to

cont rol enperat.ure regul ating.unit 1027.10 C rol heatjng and/or cooling
of the coh&%f#@ﬁomeg%‘]msc g 13&“2? gﬁae‘iﬁ{fﬁﬁtd’gﬁﬁeﬁ%ﬁ%%@r #’efagézi ng or

thawi ng, fFxittxaipirr 680 (FIGORY)aiyae @etkivedin fraaiesd0D ik Sndy'hade RONt @i ner such as
flexible contai per 1010, when it Ls_ inserteg)@i nto.i r]teri or 1025 of

t enper at uCEMERHIPESR 1y emperpyp conty quobgd% spaipingr 830 mwalsbipl ed to a

t enper at Uls@ &R 8 Yall-MGteeiR O Wiild B AL ddhtditk 960 FIGLEE MfredefiPEr at U €

control unit 1020. The tenperature sensor nay be | ocated on one or nore of
pl at es 104@pporting restzhes 7 H) andtimpay be insesied indo temippratuse canirok w905k to control | er

1050 10 T agbihirdidlafls R ALARAL of Lol BIREEAMMICAIEMANL Afhedill 0 fig/ e e exanpl e
of a tenperature control tnit 1020 is described in co-owned U S patent

appl i cat i cioredinayalk-0ttges, F8@n thelpsagens desgriptin, RO be mdterundeomaoed U. S. Pat ent
applicati e &E@ Ll.ed.. g%) ti of each of
which is %@r‘@%@@ﬁ%@ggﬁgﬁ a eat Jl?lééﬁgﬁuwlgl%fbgf er e%%%l%g%ﬁgﬁceg%& ?lﬁsg syst ens
descri bed describbdchanéio andrihn tsteps forl perfigrningahd method fondrekereiag) fiegziapd/ or t hawi ng

t echni ques scribed therein, may. be use in conjunction with the systens
and net hod@gﬁfPfP?%&%hﬁ%‘@Bﬁ%aiﬁaﬁdn#ﬂﬁaﬁ ng bi opharmaceutical materials of
the present invention. Specifically, the cryogenic coolers or heat
exchanger ribed in these appli.catj ons may. be configured to incorporate
and or °r edBPTEN! ne Eitten B Ve Bt R s B PR AR e | o |
descri bed Jtededrior oiher S¥mAeEA61agé SChSAldxiIE sinBinerd AHAdRbntkkiR¥dobhte cont ai ner
1010 maybe conflq%ured to conformto the shape of, jnteriaor 1025 of

t enper at uracoaBpieddempgatures Jhgse flsx

fieibls QoRlaigpTS aving bigPhAT@aceREdi ner 1010 may

COHI Or M t Oty fHeRdin AP Thef BE ReceiVd indH WntSdIRA Gerieran@te dntRe Ltten f1 exi bl e
cont ai ner :
heating, melting, and/or thawing the biopharmaceutical material contained in the

flexible containers.

[00124] In another embodiment of the present invention, depicted in FIG. 33, a

4 system for cooling, preserving and storing biopharmaceutical materials is shown.
This system may include a sterile container such as a flexible container 1010 adapted
to contain the biopharmaceutical materials, configured to conform to a shape of an
interior of a temperature control unit 1020 ( e.g., a heat exchanger) and/or conform to
2 shape of an interior of a support structure 1032 for storing the biopharmaceutical

materials.

{00125] Temperature control unit 1020 is configured to be operatively coupled
to a temperature regulating unit 1027 for controlling fluid flow through a conductive
medium, such as heat transfer plates 1040 of temperature control unit 1020 to control
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1010 and heat transfer plates 1040 m ght be reduced or prevented. F9§Apri12006
exanpl e, ‘{d%',@y@zcont ai ner 1010 when substantially pchiusthopssgidsor m a .
par al | el epi ped shape. Further, flexible container 1010 may be confi gured -
such that it can conforns to shapes of interiors other than that of ‘
interior 1025 such that any spaces or voids between flexible container 1010
and heat the tempprabure phandsteripr shesgofied cettepbleri1 059 aHows aases toviaghdl be r educed

or Pr eVenkflorditd BAlGM BF: 097L ARG SRS HFBELRES or BELSIANAR, T X1 D1 @
containers, "the contairfers my be nade of a sem-rrgid material. Such

mat eri al mediuhgesudsaplates t@storcanse frezgdrahavang, dbn exhmipke, shaped to conformto
the interigr of tenperature control upit_ 1020. Prefe |y, the container
whet her f %‘Pﬁ?&n%@ucgp W%Q%ﬁﬁ (k2 %QDE%‘EHL‘PB iaiﬁjﬂ?igﬁﬁf%r}i?lﬁ?r, {0§@n‘¥%ﬁnﬁf§s sur f aces

whi ch coningéited iMi@initdHo@ 1028 of3tthpraier corkroV\Ghi? 06D, ToARERrRG30 MeP@9z/ 033135 28

April 2006 (e.g.,, heat transfer plates) of tenperature control unit 1020 so
that t her Be $ouplad fadtemper3iire sonss &b Insated by iatsripn 0234t ed in a t hawi ng

process) ghbEacRScoRfrol {8t 1026MIRY RPESNFEABoLPMaY B focaRd of BRe gut er surfaces of
t he contai ner containing bi oghar maceutical materials. [00127] In one

exanpl e, fioef plates d 0. dprrexpmply] mdvpay prasideseraparatatel edbatk ted, may form a

paral | el epi OX | ' t'lif%%i o] | di ng of

sever al sﬁdengl{tsgergpg@ngot%@lgﬂ&%éﬁ 1g{r?m t "elfe&ﬁ%%gegﬁge plg@&ﬁé%g? slé{\ﬁepi cted in

FI GS. 36 ofmidmpetatusenemiyolounitel020 isAlesaikediplce-owned U. petessapphicatibnr ni ng fl exi bl e

container 1010 .} | [ 4- 36. t film 1105.and a bottom
film 1110?““8‘%1°é8b/§%5’g€§r)ﬁ11%{12@y 1?1 jg))bﬁb%fl%g’%%ﬁ%éii@grl?é%%ﬁtgpﬁcﬁ%%@q%ne at op anot her
and an add9/Réenresl filed Mayl2R] 3001 the antirety of edbh 20 which ipheeeiydtlcorp@stexanpl e, as
bel l ows apd inserted between.film 1105 and.film 1110,, Four | ongitudi nal

el de- ar o BgF B Feltronts. cU cooling RS TSR PR ATEIRHERE. of the Tl exi bl o
e T or o0 Bt LT A o b o, bott om 111 m 1110
per formed, between the inner bell o nd. top film and bottomfilm

and tranéW"é’t“%‘é"%é‘l‘ﬂ%h@Féysﬁeéﬁ“faé‘flﬁ\é%%°fsft§§£‘“géﬁ’“é‘ﬂén 58 f aces of flexible

cont ai ner biohRskaceltiedd satethall dflﬁiegres&?t)inv@ﬁﬁfonb@p@éiﬁaaulg,dthbxglogaﬁé ng a layer of
filmabove the 45 degree wel ds. . Al so hol es. 1151 | G _37) are made by die
cutting i foQlereorhegprchangersgizgraived indhese appaFations manes ePHigreddoi s known by

those ski lil8hofal dnfifor 2deive i EbARInesTordRRtnb lopRaidih RicaldndtbBd bl € cont ai ner

1015 used as a contai ner for
described herein and any associated structures.

[00126] Flexible container 1010 may be configured to conform to the shape of
interior 1025 of temperature control unit 1020. Specifically, flexible container 1010
may conform to interior 1025 such that any space or voids between flexible container
1010 and heat transfer plates 1040 might be reduced or prevented. For example,
flexible container 1010 when substantially filled may form a parallelepiped shape.
Further, flexible container 1010 may be configured such that it can conforms to
shapes of interiors other than that of interior 1025 such that any spaces or voids
between flexible container 1010 and heat transfer plates in such other shaped
containers might be reduced or prevented. Although the containers are described
herein as flexible containers, the containers may be made of a semi-rigid material.
Such material may be used to construct a container which is shaped to conform to the
interior of temperature control unit 1020. Preferably, the container whether formed of

a flexible or semi-rigid material, contains surfaces which contact the interior surfaces
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freezing, storing and thaw ng bi opharnmaceutical materials i epi ct esk ABil 2006
FIG 37. AP2003§3&8250rt 1035 al | ows bi ophar naceuti cal Pﬂ?‘@??"éﬁéﬁ?% be b '
inserted into an interior (not shown) of flexible container 1015 and to be
renoved therefrom A tube (not shown in FIG 37) simlar to that shown in

FIG 42 Wg.,%aﬁ%@ﬁ?bﬁés)t&_térﬁﬁer&tﬁle%Bnm'hﬁit 167550 thstinnge igdfr%;:étti ng pl aced

within the Tnlet port. Fittings such as described in U at ent  No.

6, 186, 932contagy basweenstael coaled (or beatadrin e thawdng prpcess)ohrfaaebebthe Al so, fittings

whi ch can Lnt.aj Sterd |ty ' he container or
flexible f:e(}i) téﬁ%@?&n@?ﬁmﬁ@td&% g‘%%fgg%éegggﬁggﬁlﬁge%éict%{lﬁa%%n may be confi gured

i n di ff er biophsinageatical matdrialss straight fittings and/or angled fittings

i ncluding ninety (90) degree elbows, if desired. A rigid or sem-rigid

hol der 1200 having hol es 1151 may be inserted through slots 1210 in hol der
1200. One[op127pr e phnse ddddplerdiexibiaantiRer IEOMVIRG sttstaugly fillka) sy 1151. Thus,
a user nay hold @gg@carr flgfdbl e contai ner 1015 and hol der 1200 32 WO
2003/ 0370%021% 3l ghmss esplegoptanep G Ay be Tammed by weldiee of hol der 1200.
For  exanpkgerafafebs ®f niafivial tfolmm&éena@pi?éa@aaﬂ,as&epimiﬁ:pw%s The four
flaps are insertable within each of the Tour slots 1210 on hol der 1200. A
pi n may bend 5 emopg othrso dgtexampls ob# progess fordotming exble spyeised 040 st s.  For
exanpl e, | ' ngi sgh ' ¢ ' holes in the
Flaps so (PArePRIGSoN 18 AN COTYRR hEREEASH Ad1PLINR PR | he

f1 exi bl e fleghleaonamed, @lebplR@0 DAOMoP\Adtien gid i avidlitiomel flmeldil § arckd filn nent i oned
herein, it ,wll ' d t hose. skj i rt .that flexible
cont ai ner li%ﬁl egir%gtaeg’(r}? ﬁge)?agn%gehta %lgéfnlg?vs ﬁ%ﬁmgééiehbg@vge%fﬁ?%ﬁ a\‘/l\ndt hout hol der
1200, and fiithat 1@t Fer longinding fweddsars éxecutéd torsedl e fomdnhgitudmal cbixiets t 0 t he

hol der 120Q,.sych..as c| anps,. of.-qt her .f.ast.eni n sie may, .be used.

Mor eover , OgP'Fﬁ%ﬁlﬁﬁe ?%tajlggﬁéﬁ$ ﬁ%t?le%swe&%’é%rf%gﬁgﬂ@%e Sflegee gglfif &%i bl e

cont ai.ner ,peifbighed betieah ferinfitr Yelidvsmnd Copofilmal 196 ahd bot@ndfilial l@0iaad . Such
material may be used to construct a co%ai ng_r w[# h.is shaped to conformto
the i nt er iTBRSYETSe HEIHS SFORSITOEMEGISFR) toP qiibotarg 3gges fi?"ét?l%tfﬂnﬁf"’}nef he cont ai ner

whet her f opp®drighs B 5OI(ENG. BV Pmay bs@edted bybleslingBlagérl R iilm GBYVE Bl sur f aces
whi ch contact the interior surf heat transfer plates) of

t enper at urdeggpelds) Algeiholesddpl gggte}s?ét(afee'tf%@ieéyidée entingdp thedlgpact bet ween t he
cool ed (orgRAldas difduldr FlRRWeldthgP4sQS RSsun BthbRGRAIeQin B &t enperature control

unit and

[00128] In another example, a flexible container 1015 used as a container for
freezing, storing and thawing biopharmaceutical materials is depicted in FIG. 37. An
inlet port 1035 allows biopharmaceutical materials to be inserted into an interior (not
shown) of flexible container 1015 and to be removed therefrom. A tube (not shown in
FIG. 37) similar to that shown in FIG. 42 may be connected to the inlet port 1035
using a fitting placed within the inlet port. Fittings such as described in U.S. Patent
No. 6,186,932, may be used for the connection of such tubes. Also, fittings which can
maintain the sterility of the contents of the container or flexible container may
preferably be used. The fittings may be configured in different shapes, such as
straight fittings and/or angled fittings including ninety (90) degree elbows, if desired.
A rigid or semi-rigid holder 1200 having holes 1151 may be inserted through

slots 1210 in holder 1200. One or more pins 1153 may then be inserted through

holes 1151. Thus, a user may hold and carry flexible container 191 5 and holder 1200
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the outer surfaces of the container containing biopharmaceutical mab8rA 12006
[00130] R&fQ&I0PI93F0%0 FI GS. 38-42, a support struct ure PEGAR2YB Pessel 1060
may have an interior portion 1300 adapted to receive a container such as
flexible container 1010 and a top 1310 for covering interior 1300. Interior

portion 1@{)30]] ' | t | 7 t . cont ai ner
hol di ng bi“op az!;lralﬁ&%ggtg?goﬂés},l%(gll’}goﬁg’éﬁsﬁgs??g%ﬂlog?&#ﬁgﬁ% g}sg%((:agr?grglglﬁlgar 1010, when
filled orhohkl$lcdhe &uriflaps arhgsertableprithimesck of the fdur slatsdRil@bn Thus, wal |'s

and/or b face i nteri tlon¢.,1300 serve support

1 ext bl o RRFAT0N, 2558 bR buRBh ek dbr i R of S5moSed otk T

bi ophar meEe ekampledons pinniGet thedn) ey b ilﬂsertEd)ﬂudﬁgh&fpmwf thalwixﬂtm:I S?e an )
aperture 1320 to receive a conduit or tu 13 0 i I.].ing and/or enptying
flexible &@éﬁ? thahByo mIps B2y Peyss ﬁ’r%‘ﬁ@q{t th%lﬁgd‘frﬂig%%{’%he’?h?et port of flexible
cont ai nercohlir@opy shown), as depicted in FIGS. 41-42. Aperture 1320 may

include a filter (not shown) to filter any bi opharnaceutical material.
Fl exi bl e contai ner 1010 in vessel 1060 may 33 WD 2003/ 037082

PCTI US200 35 1 hineQQ Ld Dy ' el 1060

upsi de do&oqg% al l%!glvﬂﬁri]l Plﬁg cglr)ﬁ%éaﬁntgl éﬁtﬁgﬁ%rda&%&%b%%%fﬂ%eeﬁé%g 1060, thus,
may recei bethase sitfsdyn thetagtthgt dlexiblesgithiner 1006 prmdnother contaier mplidef | exi bl e

cont ai ner Q . ' i . i | ceutical material
before fl Ié%?b ltgrgg)(gvﬁ{?'g}l{l}glrldeﬁgadg’ ignsdttt{&r%gﬁhé?glrgarn\eéﬂa%Fegugééﬁr%zgrlg?ur e control unit
1020 ( Fl GeonBidder 10h@tof thekoldérd 26@nichandampgyr ¢therfadimingesystomemay bom vessel 1060

and pl aced i.n t enper.at u control. ynit. 20.as sho in FElG,.33, wherein
the cool i Hsﬁdaﬁ(g)r‘ﬂvggfftﬁ ugh%; SRR s ﬂ?stqé‘?e]dlqﬁ’ée"b?So%tﬂeﬁv%%oé’lmeéatpe material is
frozen (ec@taindrandyct@ahidedf 2Cemieiyie matefisll Suclsmateridlehagwk veed tot S t enperature
otherwise regulated (e.g.,.thawed) in flexihle.contai ner 1010 in

t enper at u F@SE'gﬂtarCBPta'\H%f Y"glfb ?@?aﬁgﬁ It%?ﬂ“&"é‘ tp ﬁ’r"rt‘%tieﬁ%rro oPRsTaLS CoRirAlet ur ned to
vessel 1068t 10200 reeBlyethe VoS wHBRr fobfad 4T iRl atsedi-tigidal | ow
transportation of flexible container 1010 to a location for —utilization of

the bi oph&wipeialkGentaias Syrcey Whish coppgithe inferighpiridpesdaenesnt tatsiarne system

depi ct ed &)I&te'é_j &2 terAperatttdRafrb] uritress 36/ tRat HAALis URECt BRI BEfd@en fhEANSPOr ti ng and
storing a” container such as a sterile flexible container 1010 conprises the

i nsul at ed codleds@r heatedhinertbaying propess) sudgres of thefoypeeure pantrgbunivand, vessel 1060
may not D@yl fidddls@leRds of the container containing biopharmaceutical materials.

[00130] Referring to FIGS. 38-42, a support structure such as a vessel 1060
may have an interior portion 1300 adapted to receive a container such as flexible
container 1010 and a top 1310 for covering interior 1300. Interior portion 1300 is
formed in a shape substantially similar to a container holding biopharmaceuticals,
such as sterile, flexible container 1010, when filled or when containing the
biopharmaceutical material. Thus, walls and/or bottom surface of interior portion
1300 may serve to support flexible container 1010, when flexible container 1010
containing biopharmaceuticals is inserted therein. Top 1310 may also include an
aperture 1320 to receive a conduit or tube 1330 for filling and/or emptying flexible
container 1010 therethrough, and through an inlet port of flexible container 1010 (not
shown), as depicted in FIGS. 41-42. Aperture 1320 may include a filter (not shown)

to filter any biopharmaceutical material. Flexible container 1010 in vessel 1060 may

33



Vessel 1060 may be constructed to efficiently be placed in a wal k-i mgfA&a2006
or other “WORWHHIPE for nmintai ning the bi ophar maceut i REVSHEREFE and i '
flexible container 1010 in a frozen state or at an otherw se desirable

tenperature. Further, vessel 1060 may be adapted to receive a |abel or a

tag 1340 ' ngﬁ% ' It | & t r ectronic or
magneti c ar&%% e ?ggﬁ#ﬁgggﬁ%?gﬁggyb%Qﬁa%ggﬁPgH¥%ﬁ$gg¥é8§£?§h)faciIitate

i denti fi cdinon, tracking, and characterization of the contents thereof. The
use of tag 1340 may thus sinplify managenent of nmaterials stored in vessel
1060 when it is stored in a large freezer containing other vessels which
may appeaf00dBt] | ar Mebei 2060, thuf;anayereceive 2, eniphyg stetileefl@diblevyntdigera wal k-1 n
freezer haying,an i.nterior ajir tenperature . of out negative 20 degrees

Cel si us. ﬁmoaﬁB?ﬂgpgéfQWEPgﬂ(¥P€%ggFéﬁ%gﬁF§#Wéﬁgﬁﬁﬁ may be placed in a
separat e biofhdmacRiticil RferialNfors AEXIBk coht@ineCPA R WansfeReddOdi zed  al um num
container tapered to receive flexible container 1010 .and configured to be

pl aced i nterpegserontrobmiahE0 (e &7kt thedlexiblacontainghmey thepbe feriazed 33) f or
freezing saRdeQe 108 haflatly kSR cBad) ubd SW)PUsSn6 R EAHBLE3 1010. The
may be " nmade of thermall

rigid contalner _ ] y conductive naterial dnd
const r uct edierein theecosting antl freezing Inaaygpecirr ddteethe bigpbarmacdutieal mysitarial is

2006 | 001301 (EE- kTREER: G et PHgREH SHHOE R BRIOGEIL® OV T8 1304

as depi ctrapdlated (¢-p.BawB®-id AexibleeonteinehHH 0 Ii3RMmpamtreantrounield200 recei ve
projections .1310 whi re lLocated.pon th p.cover .of th sel 1060. Wen
DTl on 15 T3P oAbttty b8 GG B 1 dfioecs PRl VARt or tne

Et acki ng Qiayib@&lsulﬁeﬂwﬂldmﬂuir@ﬁbh 1fhftioﬁ6ﬁﬂé)@’616 v(ﬁﬁiaﬂér.loid&ta aﬂbéﬂrt]ieﬁll;drons 13]}0 of a
ottom vessgel .ma if.into the notc 1324 | ocated at e bottomof a
vessel st é‘&ﬁ@ﬂmb%f';ﬁE‘OPﬂaéﬁn@‘E?Pt.lcafﬁE‘t‘i“&Esnﬂ‘ﬁ’\}%Pn?)?m ‘ﬁlér‘?é’é@%]th%é%%eé’il 1060 nay

al so cont depictad MHAE. 1830kt sttiétare 1033 SR 9eeivingdtrhportih®indstdritlpey 1330
connected to the contai n?r on flexible container 1060, to be placed

t her et hr o fgHRINESFUFN 28 5THT Herible comaine 194P pemiises the mswated 2esselon133] 1n
anot her enfRedRIMIGS! 34-02 HOVERE, iPdbsirsd RBREI 086 Fd§ hottR idRB&edof FIG 33 may
be in the formof a fol dable container such as a crate 1400 which is al so
adapt ed t o/estt Hi6Pansy beycopitarcied i effigientlyorimlacsd dme walkiin feezsepi dbed in FIG 33
within i %&&%rg Fortihthithg e QoptBtmaleRli G fdtehf 4okl Hoxiblk¥oAGine 179, Crate 1400
may be adapted to

in a frozen state or at an otherwise desirable temperature. Further, vessel 1060 may

be adapted to receive a label or a tag 1340 which may include written information
and/or an electronic or magnetic bar code for indication of the contents thereof to
facilitate identification, tracking, and characterization of the contents thereof. The use
of tag 1340 may thus simplify management of materials stored in vessel 1060 when it
is stored in a large freezer containing other vessels which may appear similar thereto.
For example, the freezer may be a walk-in freezer having an interior air temperature
of about negative 20 degrees Celsius. In another example, flexible container 1010
may be placed in a separate rigid container (not shown), for example, an anodized
aluminum container tapered to receive flexible container 1010 and configured to be
placed into vessel 1060 and temperature control unit 1020 (FIG. 33) for freezing
and/or tﬁawmg of the contents of flexible container 1010. The rigid container may be
made of thermally conductive material and constructed to be stored in a large freezer

when filled with biopharmaceutical material.
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stack with vessel 1060 of FIGS. 33 and 38-42, or additional crates 12%0 $006
depi ct ed W0 2008/03308243- 47, wherein top 1310 and a top ELI}S3H020Ed&e| '
i ncl ude projections 1422 and projections 1310, respectively. Vessel 1060 and
crate 1400 include receiving ports 1424 and 1314, respectively, to receive
the projections, thus. allow ng stacking of crate 1400 and/or vessel 1060.
Crate 1400 (FIGS. 43-47) and/or vessel 1060 (FIGS. 38-42) m ght be forned

of an expi¥déa] pol yEtepotom ofﬁweldﬁé@rmagcomaiﬁmdtylmlmai al, arigid

pol yur et hane l,ene [ t her. sui t abl e engi neering

mat eri al sge lr%éqc‘ﬂgﬁﬁg r‘#p %g? 29?4 l@fedl%ﬁf?cﬁ’ere crate 1400 and

vessel 10pRjerronst1s10 @Jﬁlfiﬁh(ire/lloaatd:d’t)remta tdpfbombﬂihlgessaXITOBOlSMBn Bl ow nol ding, or
f or ted in FIG crate 1400 nmay

t bl , di | e. d
'bgj fe 8| IciggFoé 3‘& @31140'563? Haeé/efss@%o&e BYoyfcH eplaﬁ%f%he ﬁtw%gwéeeevm umi nous
manner , G&Sauﬁ%ﬁoﬁﬁb&@p@s&l erwlﬁbﬁct%g(i’sm%%u&ﬁ%&%nﬂ&ﬁfﬁmy al so be

formed, for exanple ol ycar bonat e, | ysul f one, é‘ t hyl ene, or ot her
sui tabl e éngpﬁb@erli%lmteérar@p!?ottomﬁé&u@sqigtad@ﬂrp@mpttb@eoff hetopanpl e. Such a

fol dabl e g8lck 3RSk bk eis foch 0 BoeB, pP1 35 bl tBgbyaihon ol di o

or machining an asse nponent parts ereo 03/ 037082
PCT/ U82002dr@35$91539801mgcucd tCQm@6or{tﬂﬁdr3>¢]ﬂeki’w1w;oﬁtamemm605mboqﬂan@ht of the

present ntraol. Iy 1500 may include a plurality
recei vflllfi f’n‘tl b | urgﬁporxﬁlggI Oiéslc%mc(;’)e% gi(;glel \EII ng a plurality of flexible
cont ai ners 1515 adapted to contain biopharmaceutical material, as depicted
in FIG 4 h receiv i,nteri ortion 1510 nc eaplurality of
heat t raniqqgg%;l at elg‘ af%’%@‘g %E?Odfr%edﬁf’g ch%ltane%%qrgatﬁ.}c@:%t g £ of flexibie
cont ai ner ¥1G. 33 hay DS fairk bfa foddtbledontaftict sut®ah drate 190PWREN istulsd t enperature
regulating unit 1530 for. regulati (gl% t enper at ur es 01;1: gl ates 1520 wherein

t enper at uPEADiedgp Feseive élcwhletcoww speinisithat depicted indIo ot Withiper 1540,

pr ogr ammapligridoRiodSIano, agaeﬁléte& irﬁﬁGS54ﬁ4@BA(1s@|cﬁi@c 1490 ey HelaBsbtéProone or nore
t enperature sensors (not ocated in or nore of interior portions

1510 (e. g Stac‘éwltbﬁéssélrloﬁ%?@l“&s éi; &?‘%%84%2’97‘1‘11@@%@(1499 ghilepirded Wenper at ur e

sensors r‘%@@SdBﬂgl Wﬁ%rehﬁﬁ]?@ﬁﬁiéﬂd%t@ﬁ 142"0'(&"\'!359,611@&)'1&&1%8@ 1510 nmay al | ow
controller 1540 t0 nore accuratelé)rcontro the tenperature of interior

portions pPeiertioantt22mad Rreectisne bhkk: mspestiveliaVesprll8ed and crath &40 | exi bl e
cont ai ner §, ik Jedefifd Y& 1494 and 1314, respectively, to receive the projections, thus

allowing stacking of crate 1400 and/or vessel 1060. Crate 1400 (FIGS. 43-47) and/or
vessel 1060 (FIGS. 38-42) might be formed of an expanded polystyrene, for example
a STYROFOAM type material, a rigid polyurethane (closed cell), polyethylene, or
other suitable engineering materials, including composites, for example. Further,
crate 1400 and vessel 1060 may be formed via injection-molding, extrusion blow
molding, or injection blow molding, for example. As depicted in FIG. 47, crate 1400
may be foldable or collapsible to allow storage thereof in a less voluminous manner.
As such a collapsible crate 1400 and/or vessel 1060 may also be formed, for example,
of polycarbonate, polysulfone, polyethylene, or other suitable engineering materials,
including composites, for example. Such a foldable collapsible crate 1400 may also
be formed via injection-molding, or machining and assembly of component parts

thereof.
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i nterior portlons 1510 contain the biopharmaceutical material. [001 5 A 006
t enper at ur ¥OHROPEB2 unit 1501, sinilar to that depictefCTH *?2@331&8 mrlbé
adapted to receive or may include a rigid supporting plate 1550 which may be
oriented to forma tapered interior 1511, as depicted in FIG 49. Support

plate 155QooTsy] be moifitHsHeRbolithenEithd(feRRGnRNtiE raqeﬁaﬁ&aﬂaieaéoﬁﬁoﬂZQO _
connected to flexible container 1516. Heat transfer plates 1521 within

t enper at urk@itdgp may inglyde a pRualityef recapanginfegion pogtiens 1549 faraeceiyingad sl ot .

Support pl I €,50"
pol yet hyl €ne vt}gﬁlﬁ%ﬂ@gf %%IB%ED l”gfjjna%%ecpﬁ o n&gﬁ@%&aﬁ&&@%ﬁgﬁ{hﬁﬂﬁ as wll be
evi dent taiepilctedellG KB eBaqhtredzelmngmtenoﬂbomon 1500 rrplyaﬂ@udeQﬂumhw dfave notches

1518 adapt.,ed to IVI not,ches .156 vin ortion 1560 of
rigid supﬂ’c‘fﬁqaﬂgeﬂq%?g@ge %éngaftFrB]?ﬁrTﬂ“@ g8 %ﬁkéﬁ’ qu%r?eﬁ,gy be inserted
into one 1615] Méeperarireleoiitidl@nit 1300t cQiplddas® efrpleti@e epnlakiag unifi $301501 t hus

engagi ng t plate 1200 with ri i sypport plate 1550 Fl exi bl e cont ai ner
1516 nay tfﬁ’g?egblﬁt%emgﬂ%ﬁflogﬂlafe 1?%{4@‘%%{”@@%%% regplating 539 13 or heat i ng

or cool i NGogfrolldady aloRPEIRE ﬂ@ﬂﬁﬁﬁo@?@iméﬁféttﬁrzﬁ@ér tdaf6lldt 1586 mdgRiset ed in FIG
50. It may be possible, as depicted in 51, to construct a container

for hol di ri§ qon@lecbtomnaf Watfetemp@amre sepotsy(pefishewenitlpeateddnpnmenmers obf a fl exi bl e
cont ai ner lﬁéﬁgﬁﬁ&ﬁ&gﬁéid rg Q{anég Y\%BQo"iipfateg'lglwisgie%l%ﬁ@kﬁ'«#rgﬁg top plate 1571

so that flexi contaln are ftornmed as a single
unit. 36 vanze)e@tmmammﬂmwsmmp@m3sxnmloApomanme ojy®ll8¢] FI GS. 52-54

depi ct ano o e ta| . en nth a cell or
an |nter|d%n§or ﬁgﬂp éngogmkkggcggﬁg are S%h ro %ﬁ?fm%ﬁ%%is | exi bl e

cont ai ner étﬂﬂmsltm:tblupimsnmeﬁﬂlceakmbleﬂalt wienlfeIibladontinernkil1ddesivedires 1640

adapt ed to [ece r ction 650 connected . to a top portion 1660 of
t enper at ur@ 3“85%?5 S @J}]&fonﬂ%rigl Jbl‘—%ﬂ?‘ar?ai%l 631%2’;/3% aligned with projections
1650 when flexible container 600 is inserted into tenperature control unit
1610 to segur | exi bl e container 16 i on 16 his support of
top 1630 SA00A5EL b & temeERRE Nt ke 11%81 é&%‘géfqaﬁ%ﬁff »f1 exi bl e

cont ai ner hePe hdapleeitd@cdivé bigfapindlud e BHE ki ppsxﬁn]g;;ﬁ%lssowm:&m of flexible
contai ner 1600, because in this instance flexible container 1600 does not

yet cont ai W%t@ﬁﬂgq%éﬁﬁf%'ﬁef%l@reaéldelélﬁ‘é‘lilmtﬂgt 4% Ferrpeiniate b350p at es

may be configured to receive one or more top plates 1200 connected to flexible

container 1516. Heat transfer plates 1521 within temperature control unit 1501 may
be oriented to form a tapered slot. Support plate 1550 may be formed of
polycarbonate, polysulfone or polyethylene via injection-molding or machining, for
example, as will be evident to those skilled in the art. Also, top plate 1200 may have
notches 1518 adapted to engage receiving notches 1562 of a receiving portion 1560 of
rigid supporting plate 1550. Thus, flexible containers 1516 may be inserted into one
of interior portions 1511 of temperature control unit 1501 thus engaging top plate
1200 with rigid support plate 1550. Flexible container 1516 may thereby be
supported in temperature control unit 1501 for heating or cooling of the
biopharmaceutical material therein, as depicted in FIG. 50. It may be possible, as
depicted in FIG. 51, to construct a container for holding the biopharmaceutical
material as the combination of a flexible container 1570 integrally formed with a rigid
or semi-rigid top plate 1571 so that flexible container 1570 and top plate 1571 are

formed as a single unit.
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2006

1615 of tenperature control unit 1610 may support flexible contai nerzglﬁg@l
I bl e

and the cHR2R{Bhereof. Al so, a vessel (not shown) ¥OVURPGONG 1 1exi
contai ner 1600 during transportation or regul ated tenperature storage
t hereof may include projections simlar to projections 1650 for engagi ng
with holes 1640 to support top 1630 of flexible container 1600. Top portion
1630 may be wel ded to side walls 1635 of flexible container 1600, as

depi ct ed M0WEL 5FIGS. §3-F4 depictanetbersrasaple pfa ferdble certaingrdd00 i n the art.

[00137] . & 0f ' ' st orage and
br eser vat IRk ¥ FYATIY B (B MATRAIBLS OFo EBAEAonk QP 0" 22
Cont ai ner Flekitlcontaimier h60S) inplndesrreftemibld top | 63Pawluehi iatleddstelesil®dOni th a top pl ate

either integral or renovable tached . t hereto.. as._preyiously described, are
Suapted t 6iodn Ser i BRYRRSS 13D BREE b AgE Poof Pei fHethiBitk s support
struct ur e cont2DunibpeIO. fHotesl 1630 neag bt alighed sith ptifectiomClond ehbmfledilet i ons 1705

havi ng not ches

1707 which. be vertically jnserted int, not ches 1712 of
recei ving CB’_E}?‘P?I'cﬁqg ‘ﬁ*?i%iepﬁﬁg?(?%%‘f@ FmoLﬁﬁﬁﬁg’r‘?c??@G’.“g]éont ai ner 1700 nay
be filled shthieric00 BRlopRERIthi 1680. méﬁ%&l of(thp P6501bf ARRIble\¢bRAind/ 09 Whil e they
are engaged Wi th support structure 1720. Wen filled, containers 1700 and
suppor t i ng 68 isgeregiely p5efid Whep flsaiblesontpiner 10 bs heingtfilled ianeeraue 700 are
i nser t ed_118boin P IR HEBI SRRl 1600] deSal B80mis T ABPOHAE chflibdh G 5. The
bi opharmaceutical material 1n one or nore of containers 1700 may thus be
cool ed or 160hdeesingleyet eenidinbinpharmacautiesd rateriak suck that side wallsior pla®90 (e. g. ,

frozen at ' . ' : eration is
conpl ot od, " tons b Fereble SRR RIF P sbor AEBIon B B AL BPED

PCTI US200200:8184 86red8 Alspj 4 veas) tnot ehopa) ot stoeng fextivle cordaindgr 1680during r enovi ng
support structure 1720 .f exanple. to \V; el ot .shown). The vessel
(not shomt)m&o TR r%%’rlﬁt%l{ tr?gllp eﬁgglrr%séo%g?otﬁegr Offngglr%%'é%}’éojgéshl? B‘Eort structure
1720, may diril@topejdctionsd 650 f@engaptraeith holes h640toisappetitop 1680roft enper at ur e of

about negaf i 20, de | sius, r exanpl.e 013 ther exanple of a
process f gﬁe"f\i’?eecé’?faﬁﬁ?5%@ﬁ&oné%pgﬁﬁa%ﬁ%&aﬂ?%@g%iﬁgl E)?"(}D ar maceut i cal
mat eri al i flexifiSeontdnRd 1600, hotdpinad in Fi@)95kk &/ilt BevimleRRtod b9 iHdst skilledserted into

support structure 1032 (FIG 33) such as vessel 1060 (FIGS. 38-42) and top
1310 is plB&EP% hereon, as depicted in FIGS. 41 and 42.

[00137] = Another example of a system for freezing, thawing, storage and
preservation of a biopharmaceutical material is depicted in FIG. 55. Containers 1700,
with biopharmaceutical materials therein with a top plate either integral or removable
attached thereto, as previously described, are adapted to engage receiving portions
1710 of a flexible container support structure 1720. Specifically, containers 1700
include top portions 1705 having notches 1707 which may be vertically inserted into
notches 1712 of receiving portions 1710 thus supporting containers 1700. Container
1700 may be filled with biopharmaceutical material through apertures 1709 while

. they are engaged with support structure 1720. When filled, containers 1700 and
supporting structure 1720 may be located such that containers 1700 are inserted into
temperature control units 1800, as depicted in FIG. 55. The biopharmaceutical
material in one or more of containers 1700 may thus be cooled or otherwise regulated
in temperature control unit 1800 (e.g., frozen at negative 20 degrees Celsius or

below). When such operation is completed, containers 1700 may be removed from
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Bi ophar maceutical material is inserted through opening 1320 and thr

condui t 13BD2003/033082| exi bl e cont ai ner 1010. Fl exi bl e cETASAYR0¥BI0 ?‘ggﬁ{gr]z()%
renoved fromvessel 1060 and inserted into tenperature control unit 1020,
as shown in FIG 33. The biopharnmaceutical contents are frozen in

t enper at u r,.exanpl e, such
that the %ﬁggrgtg}e; a%l gb%qgn&tcl(?ﬁ?gy rﬂlgﬁﬁ%?@%ﬁ%{rh&&gﬁgﬁgﬁﬁ exfa% ler f&% ts, as

descri bedvessel @oSshoRa).cThe Vsl (Itoathlown) ﬁextheabomexﬂ&geeﬁqugﬁ& rect¢itis preventi ng
or inhibitin g_&ctg%aco nt raé1 g E[ 0 hartﬁac%t Lcal material, thereby
prevent i ngPandes) ra o BgY %I%\f’ﬂe Hl"’olf“gF &° AP BT cal material . After
t he bi ophampaﬁﬁwdfmabutnﬁge&mab degieds IG2kius) ﬁn@ﬁzﬂﬂ;&lener 1010 is frozen,
flexible container 1010 may be renoved fromthe tenperature control unit
1020 and reinserted into vessel 1060 which may then be placed in a large
freezer, fopn3gK a”D'Aﬁmﬂﬁ:r%ﬂﬁé&apfréc%%{ﬁ&%iﬁg”tﬁa\@iﬁg fMifga0 air tenperature
of about negatlve 20 degrees Celsius, as is pically present in |arge

medi cal |prsseqwmﬁblen@r@ecegtmalm@qspltlaﬁ%synbeﬁtasmuomswle&h elent to those skilled
in the ar xi bl e

cont ai nergfgaﬁ%mg ?—‘P}é %Rgﬁlé‘d lq%%%g}go?tﬁslgggﬁgerc}?gz{ﬂsi te %{é‘?}g%st?re %Ielr {edgégl ated in

t enper at u(FéGdendt?r)@hdtmdﬁl(lﬁ(nbacad\ﬂieneon rmslem@edsindﬂéa 4lrandel@sel 1060 (FI GS.
38-42). t.s 1600 (FIG 52) may be
frozen |n éﬂ nac%ﬁrgaeln%ag%[arﬂél Semd%“i’%‘i ﬂlrg%‘?ngf%f g 1615 and flexible :
cont ai nerccmxiplpd)]siolhmlmmlel&ﬂﬁmmammof ImeﬁmntatmﬂalmenhehﬁéﬁOMy be stored in
a vessel dapt ed erX| bl e, cont al port 1720. It will be
further fSBIO]EP%B déﬂﬁolt‘fr@&rqt‘ﬁe f‘H’ér % ﬁt]?BHPf'} cations may be

made to tm} specrhé bﬁpmmhagald@ﬁ&w ii@ﬁoibﬁfi@tdmp%fh@né Bentfel e10d00r performing
the nethod for preservi ng t he bi ophar ITB.CE%I cal materi aI 38 WD 2003/037082
PCT/ 1J S208 985 9Hes! manngy, forjexamplg, suphthaighe weegrTainis caRERAedfdO® i ption, it will
be under smﬂpael alPloWRELiHIE, lak 8hciibedtine.S. RatbnttApMlicdtida SeligdNdlog/o09a88 ner s
descri bed herein may be_adapted for use in containers, franes, st orage
units, suﬁﬁéptevgrﬂwa@f iphihiting GryereprsRralion oh thebigrbammacewticalapatetiale cont r ol
units, he%re%&%?&%@ﬂﬁ{gﬁmdé’s%ﬁl% ld8eradiRGH OF th@&@ﬁl?a%%%eﬁtl@i mAhiaPUSRehapes or
sizes. Further, the frames, containers, 8{)0” structures, heat
exchanger $he biephpanraseutical material an flexile Contmé sis frpmen, lebleG@@tQ@_GE s may be
adapt ed t%lrdarﬁ%L l}(eerefno%(d Rkt tl(r\quﬁlgérﬁﬁ{e%oﬂfol d%gﬁﬂ%?t%d to S! 2€S. These
frames, vesse or support structures may e a apted for [ong

vessel 1060 which may then be placed in a large freezer, for example, a walk-in

UH( D

freezer having an interior air temperature of about negative 20 degrees Celsius, as is

typically present in large medical institutions (e.g., hospitals). It will be evident to

those skilled in the art from the above description that the contents of flexible

container 1516 (FIG. 49) may be frozen or its temperature regulated in temperature

control unit 1500 and it may be stored in vessel 1060 (FIGS. 38-42). Further, the

contents of flexible container 1600 (FIG. 52) may be frozen in temperature control

unit 1610 utilizing plate 1615 and flexible container support holder 1720, and flexible

container 1615 may be stored in a vessel adapted to receive flexible container ‘.
support 1720. It will be further understood by those skilled in the art that

modifications may be made to the specific examples described herein and the steps

for performing the method for preserving the biopharmaceutical material.
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bi ophar mac¥® 4P Wt erials in liquid or frozen stat e?cypgmymﬁlésadapt ed to
transport the flexible containers containing biopharmaceutical materials in
liquid or frozen state. For exanple, the storage units, vessels, or
transport ghoespldevi e RUbSR: debiiptiah, §0wllDeaini@Wodd Y8 JABLIENAEhL thd O Femain at
a given tenperature for a prolonged period of tinme. Furthernore, these

fl exi bl e catthafithrclexible enteiners desaribadrherein may bhasiapted farmee inrcestainewsnper at ur e
control ungfs. s d ed for
utilization w ’t#}ﬁ%{ eri h%ﬁgﬂ%?%%h@%hg%ﬁ%%gﬁggﬁg%gﬁtl A r?%glzt?élal s. Finally,
t he st or agwits,dettaxpleangers suepgels; sndédr poeesspeof vanices slelpes oraizes. rRurthsr, may be

equi pped with various transport nechani sns, such as wheels l.i des,

ol ders. o Brbd ookl Mo m AP I Bt JufPentRiEE Tl iy far e
transport wslsoagidotipiadesois hiycbeembpted 02<kiNe Mdkitlecontathersvfantidoign has been
depi cted and describ in .detail herein, it wll be apparent. to those

ski | I ed i n*IERfS OF @F%%ﬁ%ﬁ@%ﬁ%@se‘%ﬂ %‘Bg?rhﬁaicﬂf‘i?&%ﬁyglﬁg,%t%‘gr lorgns,
subst i t ut i @RRore e lsiheagdel If EreCRRIYRECOIBEIR Mo afig tHEMafhdcB@ichl Aaklile spirit of
the invention and these are therefore considered to be within the scope of
the i nveniilignidps frgaen siate, ar graybe adaptedgoitragspert sheflexiblocopinggsy i | 2006 O ai ns:

| . A CONt @find GholR8ZkACk rlePhis AR of R3th 0ekca b GRRBITREEU! | cal

mat eri al , whi cnn"fﬁéprag@elgé\?agﬁ gﬁlien_ éq‘gd@go?ﬁ%mf‘ ga% cgr??%%ner

conpr i si ngstoragewnts avessels, patranspertatibmdévinegs anay br insnlated todlowetbe mategal and an
interior c i.gur {10 I i B BG .C & “5%'5 ial _therein for
freezing, fé{}%@%ﬁaﬁgﬁﬁg’% ﬁg’&g%?e gﬁgﬁbgg%n%tggg%ru&?ﬁne& coup eg‘ret%esseai d cont ai ner
mat eri al , Baiilde sappoers, fstnnascdontagerspsuppatt sfinlotures, Goiphatseigmiot wfisane and sai d

support styucture configured to support ight of said cantai,ner materi al
when sai o Wb RY el BShe PR e L R ool it PR BURE <ol
interior raéaebiopbarmhéeatibal oyptataise Enally aht stompecdndinersg Buppsaisthuchurpgor t :
structure bei rl]ig c§nfi ure to.suggl%t sai d cont ai n@r.mater'al wi thin the
support fr&HE 8" EFPENEAPUCEYRE X?%‘ﬁlsgﬁ?@gn&?ﬁ 5t F%Q 2% ont acti ng
surface nowhedN, glided| diderspdrytice Serhge dorPIRmBIME of thétldewivesao hrditate r ansf er
surface to contact, said container nmaterial to allow heat transfer between .
sai d heat FOSAQTapd argamzationdbgeofne bi ophar neceuti cal naterial. 2. The
container of claiml wherein said support structure is configured to be

or short termstorage of the flexible containers containin 28 April 2006

[00140] While the invention has been depicted and described in detail herein, it
will be apparent to those skilled in the relevant art that various modifications,
additions, substitutions and the like can be made without departing from the spirit of
the invention and these are therefore considered to be within the scope of the

invention as defined in the following claims.
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received in a channel of the frame configured to receive said supporsg april 2006
structure. 3. The container of claim1 wherein said container materi al Porms
a container which is conpressible within a thickness of the frane. 4. The
container of claiml further conprising a port to provide fluid

comuni cati on between an interior of said container material and an exterior
of sai €laimstai ner material. 5. The container of claimi1 wherein said

support structure further conprises an indicator menber for receiving
display information relating to contents of said container material. 6. The
cont ai ner ofl. cl aAmofitaitee farifreesiag,dtaingpod thasting rchioplearfacdubieal neaverpal,ivelesh at

| east .one.aperture copfiqured to receive.at |east one post projecting from
the frd& f’e'ﬁ%?% a&ﬂ?‘i’qrpé@g% s?'% PRBIELIIMRTIRE of claim 1 wherein said support

structure f beﬁt@ihe&ﬁﬁf@ﬁﬂﬁﬁ&in%ﬁan leg@Sbr coRfA6t dréLardUtNnleAONCOnARNRE kdRtEve 0 at
| east one tie-down boss of the frane. 8. The container of claim1l wherein

sai d cdhrbippharmapgutiqal matesightheieielor feezing storipgandthawigs | exi bl e material and a
Y . . . . ;
o ooar oo lENTE el UL Sl SOn, SR AT ORR: | .,

bi ophar nace erial;, sal > a contal ner
ext er i oo the uyipaett framiecandasaid sopporgstaohire cpnfigdret to suppert aevdigie of kdid pbaginaceut i cal

material therein; . a frame having a fr interio confé ured to receive said
Cont ai ACrAL e $aiSHPPOT. SHHLETE SHIBNGHIEHHOLS PRRTh{TamR apd M ST Fecobat d

cont ai RRYbiYpHaRhatedidafimbaiefdE ahdit erior to allow a noveabl e contacting surface
to contact 'said contact area to cause a heat transfer surface to contact
sai d cont ac#faidpunportstragtiigheinggonfigured fosuppnst seidcepnisanad mpserial withinsther surf ace

and th i r L teri @g% [ (RE j ial is
recei vglép&l?) hq%tfalfl?e c}gggﬁ‘?%%ngg? mgg}na? ast gilbgl on?%éaﬁae@hﬁsn%cel \% o&@z{bfl]él‘%laggél: d frame
i nt eri os saidflamd el ®ydloemn leht tdmafers@fasch & @nact saidlcanbaihea maeriat congdiovs ket a
support strycture .gonnectable (o saj I t 0 support .said container

Wi t hi ntré%ﬁfﬁqﬁ‘%ﬁ?ﬁ S?‘a?’@?tit@f‘&gﬁ%{r%a%@adstggE"@Eﬂ%\m&q“&f’ﬁ]ﬂ?ﬁer erein said frame
further conprises a channel adapted to receive said support structure. 12.

The system of claim 10 wherein said support structure conprises at |east one
The container of claim 1 wherein said support structure is configured to be

received in a channel of the frame configured to receive said support structure.

3. The container of claim 1 wherein said container material forms a container which

is compressible within a thickness of the frame.

4, The container of claim 1 further comprising a port to provide fluid
communication between an interior of said container material and an exterior of said container

material.
5. The container of claim 1 wherein said support structure further comprises an
indicator member for receiving display information relating to contents of said container

material.

6. The container of claim 1 wherein said support structure further comprises at least

one aperture configured to receive at least one post projecting from the frame.
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aperture, said frame further conprises at |east one post projecting 4¢@ 11 2006
said frame, and wherein said at |east one aperture is adapted to recel

said at | east one post to allow said frane to support said container.

The system of claim 12 wherein said frane further conprises a capture rrerrber
for sandwi ching said support structure between said capture nenber and said
frame about 7sai dTh¢ containgrtof glaim j oderein said Suppprt |SIru<2w@efu11h1er cTmprisep st kgast of

O e [ LbAR Toch FORALCR 03 8 LHE B IBAR BhssRirRl fher connected 1o sal d
frame, erern conprises at one opening to receive
said at | east one post to connect said capture rrenber sai d support

structure, and sajd at Iea t. on The syste of claim9 further
conpri sing gn upﬂ‘%?ﬂmaé'ﬂfﬁ F]Lal‘ﬂg "ﬁ’@%‘é?a‘ YRR et Cglapﬂseﬁragi%“ 08P
menber aqgg{bqé}%@galtagdIggg,ql_ﬁglldqngtgme in an upright position on a surface.
16. The system of claim 10 wherein said frame further conprises an openable

top for inhibiting novenent of said container out of said frane. 17. The

3ystem of chai m & SHEhshreshd LATPRLNEANGE » SIMARDER Rl bR oSS, 20

sai d contai ner f erern said tre-down boss
i's engageabkeémpridif: said tie-down loop to connect said franme to said

container. 18. The system of claim 17 wherein gal d tie-down boss is |ocated
on an exterior &FPRREET Bgvinganexterigrcontacy akegapd beiggeontigureddp recshistheses an

aperturbg)phgmpaké@;\e/als,ﬁétgngl|ﬂ§=erg9wn loop to pass therethrough to engage said
ti e-down boss. . The system of claim9 wherein said frame conprises a

first portion and feanme}mmafgmmt intemior gcalfxgulfedrt@tecmctsaldNOMemnlgsaicltﬁamhabl eto

sai d second ort e sai r.t st.ructur bet wee irst
or t1 o SRR it SBid ol i s B0 Bk ber U Wi Fams BFE o 3 are. 20,
The sysigveauké coltatifiy Surfdee ketdntdeasdid Edntdte adetl td d¥Rke £RERP traneér saifaderdast one
opening to allow a tenperature of said contﬁl ner to be controlled by the
heat trcarﬁgqtéﬁﬂdgmtﬁﬁ@eeaégﬁ'ﬂ%bﬁ%@ranfzfﬁé)e&wpée hgatdeansighanfagse ppd Bgnt ai ner i s

suppor 'bti%%héﬁ‘mtabédﬁc§1%£eﬁe[l %mgrll k@ﬁ@rﬁﬁn@c@&l&%qtehaﬁg?ecbﬁed 'i.ﬁ&a‘?d Yathihdy @

tenperature control unit systemof claim2 er conprising a
pr ot ectand/smidontgindrog received withinaaidlfmastintediopor ti on of said at | east one
opening to protect said container, when said container is received in said
frame.

10.  The system of claim 9 wherein said container comprises a support structure

connectable to said frame to support said container within said frame interior.

11.  The system of claim 10 wherein said frame further comprises a channel adapted

to receive said support structure.

12.  The system of claim 10 wherein said support structure comprises at least one
aperture, said frame further comprises at least one post projecting from said frame, and wherein
said at least one aperture is adapted to receive said at least one post to allow said frame to

support said container.
13.  The system of claim 12 wherein said frame further comprises a capture member

for sandwiching said support structure between said capture member and said frame about said at

least one post.
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42 28 April 2006 22. The systemof claim9 wherein said frame conprisegpal2006
first side having a first opening and a second side having a second

openi ng, wherein said container is in communication wth an interior of a
tenmperature control unit through said first opening and said second openi ng,
when said container is received in said frame and said frame is received in
sai d t enper dfur eThesistenpef dlaime 12 fagherpampyisisg a gersereanembar pvosillyrcennectedi d

cont ai : [ . . i d: L and

cont | gy S ey Rl oSl B rRnbuee i ricel BMPREDA Rahfl o8 e AL 2Tk e

sur f ac deastforegiost tb eopectashidr aaptonmemberysuid suppo sigictat, dndassatd 2 heastafnepastd first -
openi ng and said second opening of said frane. 24. The systemof claim9
wherein said frame is configured to be received in at |east one of a

t enper at ur e |§oNt TRY syditht oM fktBERDpriSink an prightR@psorihEiembec! ai m 24
wherein said frame conprises a thickness and a receiving . Eortg.on of said at

| east @nrnegied fo saidianatsaidanerabar configurd tohald saidsframeigeanyprightaysision 984 a
channely, cand sai d thickness is dinensioned to allow said frame to be

recei ved i1 said channel. 26. The system of claim9 wherein said container
conprises an indicator for indicating the contents of said container and

said frane nprises a transparent port.iaqn t | low said indicator to be
anal yzed by 1& UsLpe ysiem ekl 0 vihertip seif Somedcies cemarisesion oGP AR or; s
corrpr_ewnh_hggmobmanafgams&ﬁﬁﬁéoupéfsaﬁrﬁarﬁé.am- 28. The systemof claim9
wherein said container conprises at |east one of a flexible container and a

sem-rigid container. 29. A nethod for freezing, storing and thawi ng a

bi ophar maceuyti c i . : fﬁg[g)[{ {.ng; vidi i ner
havi ng an eﬁ'er ?J(glrl%%%" a@dl%{%gwg%g&g%ﬂi n erlgﬁérggﬁlpﬁéeuraet% {'(gma%o%%?%fn t he
bi opharaid¢enthinercfurth@tod mpéikesfattie-dovaclobpgvhesdin sdich Gieadvivit uawisepgageable Svithpr i |
2006 couﬁlin(? a su]FE?ort strugture to.(tlhe cont ai ner, the support structure
bei ng YA 180 B connegt sy frameta said coMfaip¢fe support structure bei ng

configured to support a weight of the container when the support structure

is connected to the support frame and the interior receives the
18.  The system of claim 17 wherein said tie-down boss is located on an exterior

surface of said frame and said frame further comprises an aperture to allow said tie-down loop to

pass therethrough to engage said tie-down boss.

19.  The system of claim 9 wherein said frame comprises a first portion and a second
portion, said first portion being attachable to said second portion to engage said support structure

between said first portion and said second portion to connect said container to said frame.

20.  The system of claim 9 wherein said frame further comprises at least one opening
to allow a temperature of said container to be controlled by the heat transfer surface contacting
the contact area, when said container is supported within said frame interior and said frame is

received in a temperature control unit.
21.  The system of claim 20 further comprising a protective cover for covering at least

a portion of said at least one opening to protect said container, when said container is received in

said frame.
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bi ophar maceutical material; and configuring the support structure to@ARROIG06
the container within the support frame to allow the contact area to be
exposed to a contacting surface noveable relative to the frane and to allow
a heat transfer surface to contact the container to allow heat transfer
between the heat transfer surface and the biopharnmaceutical material. 30.
The nethod &} c| Bhewysgnrefrdaimr? wherpinisaid drgmerrompeisesi a/fimipidhkavingmpiist

struct | . onfi .ed.. . t

at 1 uot SpaiteyR 2 ERaNRe link W3l RRE IRHIR Gl ColBRE I LimBHERER,
cont ai math ahdnteridrafvattdreperatoret cantrelrunitchioeglc saip fiess spohing dnldisaidse¢tdndoipardsg, of t he
frame. 32. The nethad of. claim further, conprising,connecting a port to
the CoMPR ST Carinel o eEY ) P TR e T I ERCGRER T T FHPERIGE of t he
cont ai g&trofpgit.an exterior of the container. 33. The nethod of claim29
further conprising connecting an indicator nenber to the support structure,
the i ndi cator nenber being configured to receive display information
relating teg,co ]?n% f G ' . . : ' wherein

t he support%’tr{}{é u gteglo%{ﬁ%?rgezgqg%wﬁg%?g%ﬁgxagggﬁ%lg%%%éﬂﬁ%%%gto receive
at | easbdnnecteblp tstaipfrapeatd comfigneditd béow sadreont@ber td bentae ahleast ohe héahi m 29
wherein the s ort structure conprises at |east one tie- down |oop .
Connec AR SHME e ad M cm R B obehA Tnkone s Ty OPerias AT iR of

cl ai m 3@ohdlbpAfig STRMMMiagleNg forning the container of at |east one of a
flexible material and a sem -rigid material. 44

24.  The system of claim 9 wherein said frame is configured to be received in at least

one of a temperature control unit and a storage unit.

25.  The system of claim 24 wherein said frame comprises a thickness and a receiving
portion of said at least one of a temperature control unit and a storage unit comprises a channel

and said thickness is dimensioned to allow said frame to be received in said channel.

26.  The system of claim 9 wherein said container comprises an indicator for
indicating the contents of said container and said frame comprises a transparent portion to allow

said indicator to be analyzed by a user.

27.  The system of claim 9 wherein said container is compressible within a thickness

of said frame.

28.  The system of claim 9 wherein said container comprises at least one of a flexible

container and a semi-rigid container.

29. A method for freezing, storing and thawing a biopharmaceutical material, the

method comprising:
providing a container having an exterior contact area and an interior configured to

contain the biopharmaceutical material for freezing, storing and thawing;
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coupling a support structure to the container, the support structure being connectable to a
support frame and the support structure being configured to support a weight of the container
when the support structure is connected to the support frame and the interior receives the
biopharmaceutical material; and

configuring the support structure to support the container within the support frame to
allow the contact area to be exposed to a contacting surface moveable relative to the frame and to
allow a heat transfer surface to contact the container to allow heat transfer between the heat

transfer surface and the biopharmaceutical material.

30.  The method of claim 29 further comprising the receiving the support structure in a

channel of the frame configured to receive the support structure.

31.  The method of claim 29 further comprising configuring the container to allow the

container to be compressed within a thickness of the frame.

32.  The method of claim 29 further comprising connecting a port to the container to
provide fluid communication between the interior of the container and an exterior of the

container.

33.  The method of claim 29 further comprising connecting an indicator member to the
support structure, the indicator member being configured to receive display information relating

to contents of the container.

34.  The method of claim 29 wherein the support structure comprises at least one

aperture configured to receive at least one post projecting from the frame.

35.  The method of claim 29 wherein the support structure comprises at least one tie-

down loop connectable to at least one tie-down post of the frame.

36.  The method of claim 29 further comprising forming the container of at least one

of a flexible material and a semi-rigid material.
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