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[0003] Preservation of biopharmaceutical materials, such as cryopreservation, is important
in the manufacture, use, transport, storage and sale of such materials. For example,
biopharmaceutical materials are often preserved by freezing between processing steps
and during storage. Similarly, biopharmaceutical materials are often frozen and thawed

as part of the development process to enhance the quality or to simplify the development

process.

[0004] When freezing biopharmaceutical materials, the overall quality, and in particular
pharmaceutical activity, of the biopharmaceutical materials is desirably preserved,

without substantial degradation of the biopharmaceutical materials.
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a range o reezing tines Is
freezing in a multiple container freezer, particularly if the storage arrangement is

haphazard and random. Another consequence of obtaining a range of freezing times 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.
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the quality or to simplify the development process.

[0011] Currently, in some aspects, mixing of bulk biopharmaceutical materials involves
transferring the product out of a container comprising the biopharmaceutical materials
into a tank with a mechanical agitator, mixing and transferring the material back to the
container. During those operations the containment may be broken and the product
sterility and purity compromised. The homogeneous product may separate again after

transfer back to its original container. Multiple transfers may expose product to
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[0014] The present invention provides, in a second aspect, a method for freezing a
biopharmaceutical material, particularly in bulk quantities. The method includes
inserting a container for holding the biopharmaceutical material into a slot of a cavity
of a temperature control unit. The frame is supported on a support member of the slot.
The method further includes moving at least one contacting surface in the cavity to

contact and compress the container with at least one heat transfer surface to inhibit a
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[0035] FIG. 18 is a rear cross-sectional view of the temperature control unit of FIG. 16;
[0036] FIG. 19 is a top cross-sectional view of the temperature control unit of FIG. 16;

f0037] FIG. 20 is a side cross-sectional view of another embodiment of a temperature

control unit in accordance with the present invention;

[0038] FIG. 21 is a front cross-sectional view of the temperature control unit of FIG. 20;
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[0039] FIG. 22 is a rear cross-sectional view of the temperature control until of FIG. 20;

[0040] FIG. 23 is a top cross-sectional view of the temperature control unit of FIG. 20;

and
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container 10 and biopharmaceutical materials contained therein, as best depicted in

FIG. 2 which illustrates a front cross-sectional view of one of slots 25 of interior 26. For
example, temperature control unit 20 may include heat transfer plates 28 for contacting
flexible container 10 to cool or heat the contents thereof. One or more of plates 28 could
have heat transfer fluids circulating therethrough, such as water, oil, glycol, silicone

fluid, hot air, cold air, alcohol, freons, freezing salty brines, liquid nitrogen or other heat
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transfer fluid.

[0048] Further examples of temperature sensors and control of biopharmaceutical
materials held in temperature control units are fully described in co-owned U.S.
application No. 10/188,639 filed July 15, 2002 and entitled Cryopreservation System
with Controlled Dendritic Freezing Front Velocity which is a continuation-in-part of
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ngRiREtd] Biréngth (d)g W0 l€e), 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 surface area to volume ratio, and
a relatively thin wall thus promoting heat transfer therethrough when received in
temperature contro] unit 20. One example 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 incorporated herein by reference. Also, flexible container 10 may be
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[0053] Further, flexible container 10 may include a horizontally extending flange or rod
(not shown) projecting from a top side 11 of flexible container 10. The horizontally
extending flange may be configured to be received in channel 200 and may be |
substantially perpendicular to flange 100. The horizontally 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.
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[0056pr Fohexanmpid) @t ob cordhits UB(may be a drainage conduit 121 on a bottom

portion of container 10. Drainage conduit 121 may include a clamp 122 or a valve (not

shown) to allow the selective drainage of container 10. Drainage conduit 121 may
further be formed of any of various lengths to allow efficient drainage of container 10.
In one exdmple, drainage conduit 121 may be of a length such that it may be received in
a conduit receiving groove 255 of frame 15. More specifically, conduit 121 may be of a
length allowing it to be extended from the bottom of container 10 to a side of

container 10, to the top of frame 15 in groove 253, and back to a bottom of frame 15 in



conduits. Also, fittings which can maintain the
sterility of the contents of the container or
f ' contai ner may preferably be used. T
Woﬁh‘?'ﬁzﬁ%g”z may be configuredjn different shalg)gs,T,/USS,zg% 29727
as straight fittings and/or angled fittings including
ninety (90) degree _elbows, if desired._ In_another )
EreQ¥endyi e, OTOgHKRIZ) 1 may Hurthey clidegelaming members 2a6 spaskd alopg its
| . Aol it her . L .
hilh o] G P 2| HBY e e nlley Rt IRl 2y reend =
porgon ekadistasce amess@roaver2dai(FEG. 1) Guehathatirainagh condaijd 21 may be
.conduit 121.aon a bott ortiqn of contai ner. 10..
infot i g BN BeRDE S A CIATIRE Beaibainssoray it movement
of\Bhik8od ikiuit IPPWE) oftePodVel BY. 1 SnFRLAKAMNE, S’ﬁeﬁéﬂ%%gui‘?g 120 may

container 10. Drainage conduit 121 may " further
infloderedlesye B2fyexsénding fromsin|extegioh of ¢antaindrdfy imtofandntenipr thereof

dr ai nage of contajner .10. I.n gne exanpl e, drai nage
s i e Ber i P B B o s e ey pr iy Rp g steeve o
alloRE RleRlerhént ofl bioPRAIHabewtRaPnyicrial bl @M nikdfer 90, (0mBRample of
15. More specifically, conduit 121 nay be of a Ilength
sugh ladomperafuEe $e8S97ds a Xeseinee temparptrecdetsstor o i gfother example, a

' . 1 i t
3P Rpoltic £54 bEcats E0 b AR WtlarkP 3 & o By s lown) o
alldw bdledte ZNRHY hd/G3 Ataibia/dfB206 SplhzRZethtical nagéried teerethfough in
G oove_ 255 y .further .include retajning nenbers 256
a BBRE Simileg drainagecapdiiih | hhandelampdedt 121 nay be
i nserted under. Retaining nenbers 256 may extend a

[ooswﬁr Fia@ie ¥ may Bt Sirilg €o RLENS and Egoet fRRibld fdrtaind) 1 (5tdGPRovide
that drai nage conduit 121 nmay be inserted under

aqditienah rigidityesns supmpsigo fleditie eqitaiperd Onthp Ecilitatgngpgndling,
b _ . ey .

stofile oy FRERR e el BeBAPE EAIN B0k 85 opgaing 210

amrhy sedond bpeteng2 Kl @EG8. 2-3%5nd 5t @rumti amgppbodtmsate ahitaamd b from

T L TR TR CA T e N

it deest teb@aBHCdnELPEYE20, whedrb@iVediRtath € TR ughfthese
bi ophar maceutical material held in container 10.” One

opsmangs, 8exible coptaines 10 arayenontagt keat bansiar sindacgs plech astpiates28

rature detect,o In_anot her exanple, a fiLtSi to
e 455 Aneha Pl & iqe i Rl sofy wittis byrdfature
cant¥l hiviét 200 Glor sx@ple, &l first sidid DNoSREEKIE cvittainkd 10 M@y @66tacta heat
drai ning of the bi %ﬁagar nmaceuti cal nmateri al

trepdpretstast (e-i one of Platpied) o8 inteior26as tamparFaoaB Rkt 20 (FIG.
1?%%(&?@20}%%%@@16%@ cor[t%@ el te E@x@ﬁn&éf ﬂ@%%%&%%@&éa? gleaterial in

support exi b cont al ner to provi
flestithle ¢omtesherrliOgiAdiernatianky, sidp p2 of flexiblelcentatmer 1€ oray dieremposed to a

SR Rp S AHEBIEe Emetrr fpur Pk Hngof Reriile the
bidphaim KR thatekal maP de FoSEE SN HaWBERhIMindiekikIE k&Rainér £0, when

and 5-6) on an opposite side of frame 15 from
flexible container 10 is received in frame 15 and frame 15 is received in temperature

control unit 20.

[0058] Frame 15 may further include upwardly extending sides 260, a bottom 270 and a
top 280 to protect and support flexible container 10. Also, top 280 may include one or
more handles 285, as best depicted in FIGS. 5 and 6. Frame 15 may preferably be
formed of materials which remain stable and retain their structural properties.

Specifically, such materials should retain their load-bearing capacity and exhibit glass
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flexible container 10 having the biopharmaceutical material frozen therein may be

confined within an envelope or thickness defined by frame 15. By compressing flexible
container 10 in frame 15, a substantially rectangular cross-sectional profile is created of
flexible container 10 having the biopharmaceutical material therein. Such a cross-

sectional profile promotes contact between flexible container 10 and heat transfer plates
28 as depicted in FIG. 3. This is particularly true in the corners of flexible container 10,

thus allowing freezing to proceed in a uniform manner in a direction normal to plates 28.
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0061] A transportation cart 290 may be configured to
[00634 c dexnperatigereontt®ol smjs@Orand trgnsportation cart 290 may be located adjacent

one another such that frame 15 may be slid off support member 122 into channel 297 of

transportation cart 290. Also, cart channel 297 may include one or more channel
supports or support rails 292 for supporting frame 15 in cart channel 297. In one
example, a beight of a top of support member 122 (e.g., frame support rails 121) may be
at a same height as a top of support rail 292 to facilitate movement therebetween. In a

different example, a bottom of frame 15, when attached to support member 122, may be
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recelved In respective recesses to align the temperature control unit and cart.

[0065] In an example not depicted, cart 290 may have insulated walls (not shown) 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 or support rails (not shown) adapted to receive frames 15. Such rails or
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tﬁ%‘iﬁé@m mnhﬁg Bfﬁ@tbmﬁgmp%eﬁlééfﬁxﬁtenal& More particularly, thawing rates

of biopharmaceutical materials may be accelerated by generation of movement of

=

partially-thawed solid-liquid mixture comprising a biopharmaceutical solution against
walls of a container which may contact heat transfer surfaces, such as plates 28. This
movement may be generated such that a liquid is moving against the walls and a solid in
the quuid is moving against the liquid and against the walls. The patterns of liquid and
solid movement may or may not be similar (the floating solid mass dynamics inside the
vessel may or may not be similar to the liquid mass dynamics). Therefore, movement

parameters, such as stroke and frequency, may change after the solid part is completely
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material held in container 10. Such oscillatory motion may be harmonic or disharmonic.

Further, such motion may be micromotion (i.e., small amplitude and high frequency) or
macromotion (i.e., large amplitude and low frequency), as described in co-owned U.S.
Patent Application serial no. 09/579,846. Further, a combination of micromotion and

macromotion could be utilized. Such motion may accelerate thawing as compared to
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may cause cross linking member 440 to move toward a right side 450 of temperature
control unit 400. Cross-linking member 440 may also be connected to a second driven
shaft 470 via a second driven shaft member 426. A third pivoting member 460 may be
connected to second driven shaft 470 and second plate 427. Thus, movement of cross-
linking member 440 toward right side 450 may cause movement of second driven shaft
470 causing rotation of third pivoting member 460 and thus second plate 427 toward
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protected from spillage of product which might inhibit the agitation of the

biopharmaceutical material caused by the movement of flexible container 10 supported
by frame 15 in receiving frame 401. Interior 415 may also include a removable pan 551
to collect any spillage of biopharmaceutical materials or other materials which may occur
inside interior 415. Alternatively, pan 551 may not be removable and it may include a

valve to allow selective release of materials collected therein.

J0074] Also, it will be understood by those skilled in the art that the movement (e.g.,

reciprocation) of receiving frame 401 in interior 415 may be caused by any means for
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control unit, as previously described herein, thermally coupled to the chiller.

Temperatures determined by the sensors and/or controllers may be processed by a
computing unit to control the temperature of the heat transfer fluid provided by the
chiller to the temperature control unit. Further, each of slots 417 may be moveable on
multiple receiving frames 401 to allow the agitation of biopharmaceutical material held
in flexible container 10 held in each of slots 417. Transportation cart 290 may be located

adjacent temperature control unit 413 for transferring frame 15 into one or more of
slots 417.
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827. Frames 15 are received on a support frame 803. Left linear actuators or pistons 810

are mounted to a side wall 815 of temperature control unit 800. Pistons 810 may extend
to force left plates 826 toward right plates 827 by applying force to extend left plate
support frame 801 or pistons 810 may contract to move left plates 826 away from right
plates 827 by retracting left plate support frame 801. Right pistons 820 may be mounted
to a right wall 825 of temperature control unit 800. Right plates 827 may be moved
toward left plates 826 by an extension of pistons 820 applying a force to right plate
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te%rpera%rlrr% control unit (e.g., temperature control unit 20) so that there is direct contact

between the cooled (e.g., to a subzero temperature) or heated interior surfaces of the
temperature control unit and the outer surfaces of the container containing
biopharrnaceutical materials. Alternatively, the outer surfaces of the containers for
holding the biopharmaceutical materials may be in contact with air flow in an interior
(e.g., interior 25) of the temperature control unit 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.
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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,

cryoconcentration of the biopharmaceutical material is prevented or inhibited, thereby
preventing undesirable degradation of the biopharmaceutical material. After the
biopharmaceutical material in flexible container 10 is frozen, frame 15 and flexible
container 10 may be removed from support member 122 of temperéture control unit 20

and placed on support rails 292 of cart 290 for transport to a large freezer, for example, a
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[0084] From the above description, it will be understood to one skilled in the art that the
flexible containers described herein may be adapted for use in containers, frames, storage
units, support structures, transportation devices, temperature control units, heat
exchangers, vessels, and/or processors of various shapes or sizes. Further, the frames,
containers, support structures, heat exchangers, temperature control units, and/or
processors may be adapted to receive flexible containers of various shapes or sizes.

These frames or support structures may be configured for long or short term storage of
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bi ophar maceutical material therein may then be

received in a tenperature control unit for heating,

Qelilnsng, agitating, mixing and/or thaw ng the

bi ophar maceutical material contained in the flexible

tont ai nex systdno for faseaip ladhioghaanmehficad uyapetal,isaid syktes dohrising:

contai ner 10 havi ng frozen bi opharmaceuti cal terial .

t her ei n 4f@yItHBIYINGE &gt 8&?‘%&%%‘? QTGP RVEH HEmS copfiguredy receive a

YBFESmat Sutic SMAREAAIH R IR YontARetABEO! | €d (e. g. thawed)

by heat transfer plate(s) 28. Further, tenperature

cont r ol atteiast a gir ofi qphosedesurfaccs dacing spid biophpmacettieal material

@Hgn a track (not shown) to agitate the

?1&%%%&MCMImWHM to facilitate thaw ng

and/ or ik ¥abt®nkREsHalppd¥ed Surfided bEMAHsing bl pVEbIE RBntacting

flexible container 10 may be noved or reciprocated in

girface ponfiguredsigreptaetiand copwpness dhe pmiainez do inbuliiyg elgarance between
. . . : ¢ )

4PEbhiahet B U Inb A ibra RO AT A o I8 frame

areméczivedrin $4driy, be m xed by noving tenperature

control upit 20 al on track (not shown) and/or _
movi ng {4 &#¥ ops besf teger susfac fS_(atdeﬁﬁasg\?rtﬁf@ab@%ﬁsf%ysurface being
thetrhalBeouptdad Qi BlopBXAIREGical hAHING BhARRAITRESINE &Rdaid
material may be agitated by novenent of flexible

wowabtdé pentactgiseifded ¢onfacting sfid comaiaer;iand eri or of a

TS5 SRl ey Rl B, SRS i

t he bi opharmaceutical material. Such agitation will be

term nated prior to, such formation and the freezing

Brocess Micisystegficki Lyhereinsaidiconiagting,sustage iy Gogfiguagd to

&Qﬁ%&ésos‘&id GG I6 Fr{hﬁ’tﬁga LAAASHARN Eerths CotBRky £ dt Qeast

tenperature control unit 400, tenperature contro

o liea60@ysfarsdrfbenper at ure control unit 700, as will be

‘understood by those skilled in the art. [0084] From

t he above description, it will be understood to one

skil | ed THe syftematicldilat whéigin shidex idab€ore MehxkBIe$ surface

descri bed herein may be adapted for use in containers,

$Qraprisss akleast ageof w%/ pRposed PP EACces.- st r uct ur es,

transportati on devices, tenperature control units,

heat exchangers, vessels, and/or processors of

gari ous Rieaystsmarf chimaswhdreintthecontdihe donmmiess, at least one of a

ﬁgﬂ%ainers, sgﬁgort.structures, heat exchangers,
lercapiaingT ahe SN -HgidceNtalsH/ or  processors may be

adapted to receive flexible containers of various

shapes or sizes. These frames or support structures

fray be cldwefsysgfamed clapm 1l whereinrsasiharity {semonfigired ageceive Whrame

&)(r)(z)lf1r {egszt%%g ]éf }F))r%-{éc 1%% glcl) /s&)p%%Ztlzgg the container.

6. The system of claim 5 wherein the frame comprises a first side having a first

opening and a second side having a second opening, wherein the container is in



25 the flexible containers containing

bi ophar maceutical materials in liquid or frozen state,
or may be adapted to transport the flexible

cont ai ners cont ai ni ng bi opharmaceutical materials in
liquid or frozen state. For eyxanple, the tenperature
control unit nmay be insulated to allowthe rmteri al

o RS SRS S8, L8 R3S opning, when

GRRbAINRE & rebdi AR thE R LAETHS frafPIR 8&ceivall i SL M E ATy
tenperature control units, heat exchangers, and/or

processors rray be adapted for utilization with
terial Qer tfhc?alm% 0 hra.rma e éacsztao ter|
inal |y o age™ contaim S0pport t{a}nﬁ elrﬁ?ré%ce 18
écﬁiﬁgaremt to fc@nt@.@ﬂ”thé obntaiRer through af reMe tmmetmstet@umﬂg Qfd the
with various transport nmechani sms, such as wheel s
gAcppd ependnyg ofdths framey - j ce storage conpartnents or
ot her devices to facilitate transport and organi zati on
thereof. [0085] While the invention has been depicted
&nd des (ﬂﬂieksgsteinmf@tmimi 3 wheewithe frame wbinprites a thjpkagse atd said slot
t hose k| |l ed F {.he rel evant art that various
W?%%ﬂ Jﬂ§eceﬁ’8d ¢ "3 herdfipst i t uti ons and the |ike
can be nade w thout departing fromthe spirit of the
i nvention and these are therefore considered to be
% thin tHe syetgmeof@ﬂalmrﬁewwvr@rth«i: oama sompfisasadirsiframéend said
518{)15 coP]Pnggé f% rméelwlgg secgn(? e tl]férel'g‘ systemfor freezing
ceurTed r| a sard’ system conpri si ng:
a cavity having a slot di mensi oned to receive a frane
configured to receive a_ biopharmaceutical materi al
hQn di ng 6rivstemet Cﬂ%@rf‘efuﬁheraqommwg %{ranspertaion sai sepfggured to

?eléélfvégﬁﬁ faRfea P efiolatit QRARLIARGEY | cal materi al

hol di ng cont ai ner;, at | east one of said opposed
surfaces conprising a m)vabl e contacting surface

nfi gur dt co ct canpress the container.to .
Phhi bt e Seh B RN g P e RSt and said
smpahliecaarpuadt toREpdH 4 &eendhiemesai d cont ai ner and
said frane are received in said slot; at |east one

heat transfer surface, said at | east one heat transfer

gﬁ” face "ﬁi?e' gtemtcf}%;i]ﬂ{ﬁ dé %h&gfﬁglaﬁlcglét%oﬁﬁhges a first slot for receiving a

I 'ophar naceuti ca I ng contai ner response t
fest rameomd flrghar comaosing g ssaonfl albe farapdeddhg agecmai dfra.me.
contai ner; and a support nenber configured to support
the frame in said slot of said cavity.

13. The system of claim 5 further comprising at least one driver for moving the
frame within said cavity to cause mixing of the biopharmaceutical material during a

thawing cycle.

14. The system of claim 5 further comprising at least one driver for moving the
frame within said cavity to cause mixing of the biopharmaceutical material during a

freezing cycle prior to a formation of ice crystals.

15. The system of claim 5 further comprising at least one driver for moving the

frame within said cavity to agitate the biopharmaceutical material.



2. The systemof claim1l wherein said contacting
surface is configured to conpress said container to
inhibit a clearance between the container and said at
| east one heat transfer surface. 3. The system of
claim1l wherein said at |east,pone heat transfer
surface conprises at | east one of said opposed

rface The St aiml wh e . .
Wit af nehessfm o i3 Rohafecgindige e dhgidfier for moving said
EQMyHORI tRO Hade s@mV-ea ittetiréln €@ B4udk Reking 9f thENBoph¥Eh &uHEal
claim1l wherein said cavity is configured to receive a
materig] dyrgg athavegstyclsne of protecting and supporting
the container. 6. The systemof claimb5 wherein the
frame conprises a first side having a first opening
and a selmen;gistemdﬁ“cm|mrtaexmmdmgmmamgqne\umeefom nidvéng said
container is_in conmuni cation with said cavit
EavitydgKingrike frams fecsryeﬂ (hRECIAMRICT e MEEEs ﬁéthc‘}p?é?ﬂl\%g“a%té%l
ERRriG PRI Efredzing %’éﬁ:‘ ptRA e B erHﬁuBﬁ 8iReeARtye frame
I's received in said cavity . The systemof claim®6
wherein said at Ieast one heat transfer surface is

e of "t RS SRuAc e Sadt G fivay S8 oving said
tdveryfadi®. thSfrarhb @eo‘éM&H eweréth t6 ggltam fhe Bispheiniaceiteal mAMRial.

conprises a thickness and said slot is dinensioned to
receive the frame therein. 9. The systemof claim8

Y‘?er ein 1‘}!& fygtgr%r@ &?a?rqplr furc‘tﬁg’r c‘%)rrg{irfs%t &%%??()arxg% %t%rgea temperature

is con 0 rec
d0the Br@hsmsdcem@i m@tmahwﬁerf the bivphatodepiticail figitedial is contained in
transportation cart configured to receive said
e SARRHGT nFibeBYe with said cavity. 11. The system
of claim 10 wherein the frame conprises a first franme
and said support is configured to support a second
29.ame. 1Ehe syptemayfsiasm lofurtberdompgismtger eonfroHeri fdr edgulating at least

819egoof; uﬁe\ﬁ o?afh %;t%}ang'flep huldqs 5518%? 16\2{%&)% ﬁeat transfter %ur% € 3nd a

&ﬁﬁﬁﬂﬂmﬁ@ﬁﬂ&ﬂmﬁB&mﬁhﬂfBMsten1of claim5b further
conprising at |east one driver for noving the frane
within said cavity to cause m xing of the

B0 RS EBAS | Bopfllil B Sy omorsins
one dri veserting a frame hgvihfe biopharmaceutical material holding container
therein into a slot of a cavity of a temperature control unit;

supporting the frame on a support member of the slot;

moving at least one contacting surface in the cavity to contact and compress
the container to inhibit a clearance between the container and the at least one contacting
surface; and

thermally coupling the biopharmaceutical material holding container to at

least one heat transfer surface in response to the at least one contacting surface

contacting the container.



frame within said cavity to cause m xing of the

bi ophar maceutical material during a freezing cycle
prior to a formation of ice crystals. 15. The system
of claim5 further conprising at |east one driver for
moving the frame within saidycavity to agitate the
bi ophar maceutical material. 28 16. The system of

aimb5 further,c rising at |east one driver for )
fovi ng. dneanelfd SR Hiedinahy Paactig compbses soamurssing the
EShe£iALISS imHiBik RelcRfant et PR ICORGREL hiftPthe alRh& bhéheat transfer

during a thaw ng cycle. 17. The systemof claim5
$wrfacker conprising at |east one driver for noving said
cavity having the frame received therein to cause

m xi ng of the bi opharmaceutical material during a
13.eezi nqrheyadtRodsf @dint D1 @héeiné hioleasdbné Eentaotinglsatfsce

18. The systemof claim5 further conprising at |east
eeprases therat {egst opsiealgransfed surdaggi t y having the frane
received therein to agitate the biopharmaceutica
material. 19. The systemof claim 1 further conprising
eans f dthemeghbdoi digne? t whgremathel centacdingtchmprises contacting the
bi ophar cthicaI mat eri.al . when t he bi opharmaceuti ca
‘EFH’FSP‘?%I ough ableast oA 8PN ITUB R FURPRES; the cojtgner.
cavity. 20. The systemof claim1 further conprising a
controller for regulating at |east one of a flow of a
Peat tr drbsfreethed @ﬁg daimp2 swherewt the eenfeineneonipaises atrleass brg of a

fac ef. [ f the heat transfer fluid.
é%&B%Fn%?ﬁ%a%F%%8%?%%@?%8&31 "ophar maceut i ca

material, the nmethod conprising: inserting a franme
havi ng a_bi opharmaceutical material hol di ng container

ther ei n ThraetBodpintlaigy 2 hiugther mRsTsing regwpdia:t igmperature of the
SRR RO !r%%ta(i}ittg a tHRPANL! JF9hd §1SpHaATEuABal FnattiRh %tegrﬁ?éfb,ef

; moving at | east one contacting surface in
bipharmateuficalomateonalas tortaided oripe eggainehie thoeavityner t o
inhibit a clearance between the container and the at
| east one contacting surface; and thermally coupling

2he bi ophermi@keldf Qaim PefietheddonH stigiggeliaiidi RetpetBurdlof the at
| east one heat transfer surface in response to the at

leagione bew tEBRicaefasy Inthercauly togegiilale vitergparp@re of the
Gigﬁﬁﬁhﬁgéuticglgmal%gal Wién Hi%tbri@ﬁm%ac%k@éa%@en%ﬁrc%h&iﬂeaqn the
co essi ng t he

tacting conprisés conpr
container in the cavity.

28. The method of claim 21 wherein the inserting the container comprises

inserting a frame supporting the container into the cavity.

29. The method of claim 28 wherein the inserting the container comprises

inserting the frame onto a support member in the cavity.

30. The method of claim 29 further comprising inserting a second frame

supporting a second container on the support member.



container to inhibit a clearance between the contai ner
and the at |east one heat transfer surface. 23. The
nmet hod of claim 21 wherein the at | east one contacting
surface conprises the at |east one heat transfer
surface. 24. The method of clgim21 wherein the
contacting conprises contacting the container through

| east_ one ni in a frame supporti t.he
@tntainé?@r@%&§$WéH%€1ﬂ%ﬁhﬂ?“§F%F PoT mgRbeLiiginthgslot of the
eamtai ner conprises at |east one of a flexible
container and a sem-rigid container. 26. The nethod
of claim21 further conprising regulating a

nper atyr. . i r late. a t erature .
S i hod BSIFE B S S B SRR AL e
Rhepapdurageithhwilg oyeledyi bvih g te@Bh@ime dithih thB@avity using a
container in the cavity. 27. The nmethod of claim?21
fiiyeher conprising. regulating a tenperature of the at
| east one heat transfer surface in the cavity to
regul ate a tenperature of the biopharnmaceutica
¥t er i alThewhathod dfeclinimopihfurthreccenmiprisalg miadiey thabidpharmaceutical
contajned in.the coptainer i.n the cavity. 28. The
aleHBl A\ Gine e e S Garior 1 § REmaGR bEhGIoHE 0 ai ner
Ei@?]ﬁ)a"rhﬁ@éltichlnﬁ@téﬁhlﬂﬁ/ AoVih@ R OHRARRE Withth thBa R AN S liriver.
into the cavity. 29. The nethod of claim 28 whierein
the inserting the container conprises inserting the

ame o - ' he.cavity. 30..The .
et nod_artafefPBEa TP Rl RSt B piphirmaceutica
seraatby maving theipedihérigtian sraandy asing adresr. on t he
support nenber. 30 31. The nethod of claim 29 wherein
the support menber is in the slot of the cavity. 32.
Fhe net hod Qdnéd & dRigila f HithBESonG RIS xRt ﬂb)éid;)ﬂﬁutnli‘%eutical
bi opharmaceutical material during a thawi ng cycle by
meieriabduring actbaw migreaeleiytrndving the cewvy vsingis drigera
driver. 33. The nethod of claim21 further conprising
m xi ng the bi opharmaceutical nmaterial during a
36.eezi ngheyedtRodPsf Qdint D1 Aurther ¢omiprizingthixifethe bicphainsackitical
t he = bi opharmaceutical material by nmoving the
waistial dremaq frenzing qveleqaipr {92 frgmagomokice gistals igahe The
lgﬁiﬁfélgaﬁgla%utfehﬁh%ﬁ% dyhONRE HRUIPHY GiRga BAVLAL I NG the

rmaceuti ca

37. The method of claim 21 further comprising agitating the biopharmaceutical

material by moving the cavity using a driver.

38. The system of claim 10 wherein said cavity is engageable with said
transportation cart to allow the frame to be moved into said cavity from the

transportation cart.

39. The system of claim 38 wherein the transportation cart comprises an
alignment tab and a channel for receiving the frame, and further comprising at least one

recess configured to receive the alignment tab to align the channel with said slot.



mat eri al by noving the container within the cavity
using a driver. 35. The nethod of claim 21 further
conprising mxing the biopharnaceutical mteri al
during a thawi ng cycle by noving the cavity using a
driver. 36. The nmethod of clajym 21 further conprising
m xi ng the bi opharmaceutical material during a

e SR 5Bl P9 e TR St Bl sovor
48 fBreBeitingtBE fradé; saﬁ‘&ivﬂg_tcbﬂ ri&fs aGuphdrt mbmbbF foh @dceiving the
conprising agitating the bi opharnmaceutical materi al

Bymeanid sgidiah ecagtapnictrgcessisisgnguied {ostece1ggthe phgnwynittatniogtlign
claim 10 wherein.sai [ | S _engageable with said
%a}(gshuéj B 88{% Iﬁ%eﬁ Wéglrtﬁ © ? tol%%\{ %%/(vs%pﬁ)ggfr%grre to be noved
into said cavity fromthe transportation cart. 39.
The system of claim 38 wherein the transportation cart
Eonpr Theaediqd ofrlayn db Aerthes somRbsiAg eahpbin alggnment tab of a

I ri-Si :
AR R BT ot ek ORI T ORI p LERRE| of he
adrisportdtion caltamittethewatity sfathe tesipgtatur® Tontddl.unithe syst em
of claim 39 wherein the channel conprises at |east one
support rail for receiving the frame, said cavity
£0NPr TEESethod WP BRITh 4TRITREN Rralichm@itNd EHinhél @ ondpti8&aligning a
and said at |east one recess is configured to receive
fupeor rdihainthachanmsl wih alshppert membersafppdrtof therdasitywi t h
the at | east one support rail. 41. The nethod of claim
21 further conprising |ocating an alignnent tab of a
transportation cart in a recess of the tenperature
control unit to align a channel of the transportation
cart with the cavity of the tenperature control unit.
42. The nmethod of claim4l wherein the aligning the
channel conprises aligning a support rail of the
channel with a support nenber of a slot of the cavity.



