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facility, in particular for the production of drugs
and bi ol ogi cal substances, which is preassenbl ed and
equi pped wth pre-approved manuf acturing equi pnent
cores. BACKGROUND OF THE | NVENTI ON Regul at ory approval
of production of drugs and bi ol ogi cal substances
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necess ry edui 'pnment. eac point of ‘Insta Iat
(GMIR, fadsee neferregutbad oGWIP or "current GMP") and Good Laboratory Practices
(GLP) are established by regulation and implemented by the FDA (the U.S. Food
and Drug Administration) CDER (Center for Drug Evaluation and Research) and
CBER (Center for Biologics Evaluation and Research) with regard to drugs and
biologics. Similar GMP and/or GLP laws are implemented worldwide, for instance

in the EMEA.

GMP practice, and its worldwide equivalent, requires establishment of
clean, safe facilities as well as quality control (QC) procedures, in particular SOPs
(Standard Operating Procedures), Wl (Work Instructions) and DMR(Device Master
Records) as well as process-certified equipment (e.g. the “CE” mark of Europe) as
may be applied by local medical device laws, relating to manufacturing, inspection
and reporting. As such when facilities currently are implemented, a building is built
only with particularly bure, non-leaching, piping and soldering particle emission-
free ducting and food-grade or higher floor and wall-coverings, and then is fitted
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The consequence of all the aforementioned costs and delays is an
expensive facility, and expensive product. This expense can act as an entry
barrier to many small companies, preventmg adequate testmg and manufacture of
a given drug product or biologic. Many drug products, for example recombinant
products, need only to be produced in nanogram, microgram and milligram
quantities for testing. Many drugs, such as those identified by the FDA as orphan
drugs, may never be needed in quantities sufficient to justify the expense of

establishing a large-scale GMP-compliant facility. As such, efficiencies must be



drugs, may never be needed in quantities sufficient to
justify the expense of establishing a |arge-scale
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becreated in establishing a GW-conpli ant
manufacturing facility that does not serve as an entry
barrier to conpanies or individuals. C eanroom
" specifications and nodul ar cleanroomfacilities are
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generally permanent structures. Modular cleanrooms are constructed on site from
pre-cut and assembled components, such as walls, ceiling grid struts and other
components. Hard-wall cleanrooms provide the rigidity and durability of a
freestanding room. The walls of the cleanroom are of a solid material, rather than
fabric. The walls of modular soft-wall cleanrooms are constructed from fabric or
plastics, either of free-hanging strips or stretched tightly over a frame. Mini
environments are localized clean énvironments. - They are created around a

- specific tool, or only within a tool, to protect materials in or around the tool from.
atmospheric exposure. Likewise, micro environments are similar, but they are
smaller, are used to protect single or multiple items instead of encapsulating the
manufacturing tool.
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manuf acturing tool.A typical cleanroom such as a
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It would therefore be desirable to improve over the present state of the art
by providing a modular cleanroom and a modular facility that accelerate the
regulatory approval process, in particular FDA approval in the pharmaceutical and
biotech industry. |

SUMMARY OF THE INVENTION

Regulatory approval of pharmaceutiéa.l and Dbiological 'manufacturing
facilities is rigorous and is conduéted in multiple stages. Provided herein are
methods and modular units that combine the manufacturing of ready-to-use life
science. cleanrooms in a proprietary fashion with the co-sale of certain" and
universally necessary pre-configured biopharmaceutical manufacturing equipment
cores, the development and co-sale of “generic & pre-approvable” GMP s;candard



met hods and nodul ar units that conbine the
manuf acturing of ready-to-use |ife science cleanroons
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and uni versally necessary pre-configured
bi ophar maceuti cal manufacturi ng equi pnment cores, the
devel opnent and co-sale of "generic & pre-approvable"
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According to one embodiment, the cleanroom facilities respective entities
according to the present invention are established/bufld in proximity to the
respective regulation authority and are tranéported upon completion to the
customer. This feature saves time in the whole GMP establishing process as it.is
easier for the authorities to examine and authorize the individual steps of creating
the cleanroom facility if th.ey are in proximity to the aufhorities. This feature hakes
traveling of the examiners throughout the country to the GMP manufacturing sites
obsolete what is, however, necessary with the standard methods known in the
state of the art. According to a further embodiment, several basically identical
cleanfoom entities are created/established simultaneously, thereby again saving
time in the approval process as identical steps can be approved simultaneously.
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authorities. This feature makes traveling of the
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manuf acturing sites obsolete what is, however,
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Cla)srself)yarred exenpl i'fied enbodi nents of the invention
with reference to the acconpanying draw ng. The
di mensions indicated in the drawing are in neters and

are for exanpgR|epIRESCRIPTION OF THE DRAWING

Other features and advantages of the present invention will be more readily
apparent upon reading the following description of currently preferred exempllified
embodiments of the invention with reference to the accompanying drawing: The
dimensions indicated in the drawing are in meters and are for example only.
Variations in dimensions, as well as in the location of the depicted elements are a
matter of design choice and within the abilities and imagination of those of skill in

the relevant arts:

FIG. 1 shows a first exemplary embodiment of a modular cleanroom

arranged according to the present invention;
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of the depicted elenents are a matter of design choice
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skill in the relevant arts. FIG 1 shows a first

exenpl ary enbodi nent of a nodul ar cl eanroom arranged

according to the present invention;FIG 2 shows a

second exenpl ary enbodi ment of a nodul ar cl eanroom

arranged according to the present invention; FIG 3

shows a third exenplary enbodi nent of a nodul ar
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been omtted. Al structures shown in FIGS. 1-4 are
nodul ar in nature and can be
FIG. 7 is a schematic plan view of an airlock system provided in a

half-length (20 foot) container.
DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

‘Throughout all the Figures, same or corresponding elements are generally
‘indicated by same reference numerals. These depicted embodiments are to be
understood as illustrative of the invention and not as limiting in any way. It should
also be understood that the drawings are not necessarily to scale and that the
~ embodiments are sometimes illustrated by graphic symbols, phantom lines,
diagrammatic representations and fragmentary views. In certain instances, details |
-which are not necessary for an understanding of the present invention or which

render other details difficult to perceive may have been omitted.

-All structures shown in FIGS. 1-4 are moduiar in nature and can be
arranged side-by-side or stacked on top of one another to create a larger facility.



arranged si de-by-side or stacked on top of one another
to create a |larger facility.This enbodi ment is
w@speosmbé y suitable al so for arrangi ng an entPECHUS2006/046615
conprising several cleanroomfacilities approved or
approvabl e for different GWs and thus different
manuf acturing processes. Turning now to the draw ng,
and in particular to FIG 1, there is shown o
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are shown in FIG. 1, including a Cytomate cell processing system (Baxter Inc. of

Deerfield, lllinois), and a Biophile freezer (Biophile, Inc. of Charlottesville, Virginia).

FIGS. 2 and 3 show alternate configurations of the facility shown in FIG. 1,
which include different bioreactor placements, multiple -airlocks and a media
storage unit in a different location as compared to FIG. 1. FIG. 4 shows yet
another exémplary embodiment including an office, bioreactors arranged in
rosettes and a somewhat different configuration of the processing components.
The letters “A,” “B" and “C” denote Class A, B and C environments, which may be
maintained by common methods, for example and without limitation, by laminar
flow supported by a filter-fan unit. In the processing stations flanking the airlock,



mai nt ai ned by common net hods, for exanple and w t hout
l[imtation, by |am nar flow supported by a filter-fan
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airlock,the Cass A area may be created by a hood or
soft-wall mni-environment. The nmedia room optionally
has an external airlock access, not shown.
Distribution of the facilities described herein is
acconpl i shed by standard routes. Advantageously, the
facilities are nobile as this feature allows the
thes Otadd PNARS ﬁ’ﬁaly sara?ééteef by BEh&dE 3P fs%ﬁmvﬁ?%.hl éhﬁﬁodrﬂem The
proximty to approval “authorities
delaréqomertmelly haamxtemal aiﬂeckcaamassm@tcsiemavmr e t he
facility is needed by the custoner. In one enbodi nent,
the facility is configured within standard transport

CONDRtABUGion \WFi tRE fALMLiOS AesEABed hefeinl &1 é@égrﬁe}mﬁ 8¥ standard

configurations. These containers are typi
roesf o Advaniagequsly, ethg: Hacilitieghtaré estobile” depthis efedtuee gehﬂows the

orl e AR, BRSNS i o7 Lpprova
authﬁﬂnlhémiﬂil@%a@@s tied ahanthai tRfispoialh the fltuat Q@@V\ﬁ\e{e the facility

ing size, thereby facilitation distribution
is Pﬁ%gg%&)ﬂ theycuqstﬁmsas"e In eie embggimentt thedacility isi eenfigured within

i de .t
staﬁ@g uggéé ar ger g ot P?@A'éﬂéogﬁe agﬂpgﬁfgy "?aéﬁ"r‘}?&?dwmbe’ of
corufcgmatlsns c Thiege mensdinkeaareoypidaiy) twerit Cg@rwgy @é’&qn fiéngth, eight

feegl ffer nt manuf act uri ng processes.

%féﬂ’ el to Binatses hiohe nblbe @qulmﬁpt éh@wnerm FIGS. 2 and 3

e S U o 1y B vt
of @aadardsshlppmg sizg, therebyclacilieastion distribattionrof 2e Rt IRDse, one
port 22 to which a filter-fan unit

or Bbre & wires CRBIANCTA AN <03 v$aeketh Esbon ositmped. side-by-side o
| I
OB PRI L i 1R g oReE Sl gearroom
facilifies o gppeoned nyCOdmremtngnanufacturmlgn precessay. F6BS8i c8-7 show
t 22 d e access port, 24 are covers '
ety anpiemiapy et PRInaRISiEnisA MEAIRGANG SEMare phipping
conl'ane?@d F@G%ﬁ@@bﬂﬁﬁ View df n&é %'rﬁt%du?l@nt Eh&vn%sﬁﬁv‘@ In FIGS. 5
renpvab wal | 26, ‘which is renmoved upon instal
and §, &6ty e 10Q mcéud@ aggntaipgr 20having ahi ainsatvice access por’t 22 to

which a filter-fan unit can be attached, and a service access port 24 providing
access to water, steam, gas and electrical service to facility 10. Also provided is a
passageway 25, optionally 'containing a door. In use, air service access port 22.
and service access port 24 are covers that are kept in place during distribution of
facility 10, and are removed for installation. FIG. 6 shows removable wall 26,
which is removed upon installation to exbose internal wall 28. During shipment, a
plastic sheet may be placed between removable wall 26 and internal wall 28 to
better seal the inside of the container. Upon remove, removable wall 26, as well
as ports 22 and 24, may be discarded, or it can be re-cycled for use in shipping
other facilities. '



pl asti c sheet may be placed between renovable wall 26

and internal wall 28 to better seal the inside of the
w@onraetess . Upon renove, renovable wall 26, asPeEUE2086046615

ports 22 and 24, may be discarded, or it can be

re-cycled for use in shipping other

facilities.Facility 10 includes an air duct system 30,

shown schematically only as the air handling

configuration is a matter of design choice. In one

enbodi ment, filterfan unit 35 may be included in the

AR 10 K A ke e

anr‘M’érﬂﬂn rednfifardtionciserpidtierldf eaitth gesieée 1aidnd é‘h@b@lment fitter-
and exhaust into duct system 30. Openings 3 1 may

farcynit |3§Lmu benincludeghin @eoﬁac&w lin wghigh cape a‘lra%eaneypqrm 22 is not
' rethvrIQ € e d HEE ystgrqf%@gﬁ\cﬁﬁe@ eop%ﬁﬂﬁsldc%{‘ t\«Ul'ﬁch are shown

celrri'ng an he  faci 111y, ‘case,

sclaermbtieally and'dehetebiryintakedad erivanust its deict epstem 30 Openings
Facility 10 al so includes one or nore hioreactors

31imay hiai GRMguERshin the wallson caifing £f$bafacility 10, leane epibodiment,
on RS PSS BT B SO O cge, ifon

is ;ﬁI%ferabE;hm\mdowhwagdmrebtlmmrk surface 64 (a counter). A

hood 70 is shown in FIGS. 5 and 6, which includes a
cell processing station (not shown), as descri bed

aborﬁcmhn@b IS hdudsd bnggo;rg‘rﬁl e §H§'rgaé’t%r§ e, %Lﬁﬂﬁé% controller

processi ng system ove, and
41farebaistandidist . ARdaskz80 nsay be mouidedealo‘ng wpihc&hed,ves and storage

cablpaico0; 8 Py sbris SEOATER £ & SGER S ShowBanieng wit
wobk SLASEe 65'(§*cozwté')a.°§ﬁ6@df?b'l§ sRb@R IH IRESOE @il 8! WhRfkincludes
system provided in'a halflength (20 foot) container.

a caillrpreesssiag istatiop MShammmdmrihqdeamm Vrgludisgsa eell washer,

sugtt s’ 6% KAt OF L Bidedstiig, SP5ert destabel RN iift & freezing

unﬂelmd@ié@m@ provided Q#fpr@ﬂu&fpreﬁ@&lmg anflraay ibe éBﬁSﬁhlle freezer
be pl aced between renovable walls 114 and 116 .

as .dmsgﬂtm ahave. Lestly,® rffigenateyriy is; prevides fge media ﬁ@rage

cont ai ner. Upon renoval, renovable walls 114 and 116,
- as . '
- FIG. 7 is a schematic plan view of an airlock 'system provided in a half-

length (20 foot) container. Airlock facility 100 includes an interior wall system 110
including doorways 112. Facility 100 is shipped. with an external removable
wall 114 and an internal removable wall 116. During shipment, a plastic sheet may -
be placed between removable walls 114 and 116 and internal wall 110 to better
seal the inside of the container. Upon removal, removable walls 114 and 116, as
well as service ports (for example, air, electrical and water, not shown) may be
discarded, or it can be recycled for use in shipping other facilities. On installation
of airlock facility 100, internal removable wall 116 is removed and airlock
facility 100 can then be affixed to facility 10 shown in FIGS. 5 and 6. Rubber,
silicon or other suitable gasket material may be provided at desired areas of
connection between airlock facility 100 and facility 10, especially about door 112 in

.10



wel |l as service ports (for exanple, air, electrical

and water, not shown), may be discarded, or it can be
WO e@yobme f or use in shipping other faciliti esPCTXIS2006/046615

installation of airlock facility 100, interna

renovable wall 116 is renoved and airlock facility 100

can then be affixed to facility 10 shown in FIGS. 5

and 6. Rubber, silicon or other suitable gasket

mat eri al nay be provided at desired areas of _

connection between airlock facility 100 and facility

[ d
P 28 e Pl BBksaenvd 23, BRGIS Yk passageway 25 of
fadildy i10 apd 15uitabde gaskemhmtgraalke‘tll any egapsl biﬁncdldg paysageways 25
25 d 125. It shou be
an?aiéﬁbetlﬁe%aqnﬂﬁt BER Eoadin @PP3IeTin Ba6t, PG oAlgnsd, only one of
nedd nOH 0
be pl acedzisﬁ#g ?%gr of Sggg)ggé?ways e2§66’r 55'@5% ﬂ%ﬁ@éqn either of

pagsagpvwaws #rentld@8.in FIGS. 1-7 dre intended for
illustration purposes only and are intended to show a

few of a |arge nunber of possible physical cleanroom

conTheuliagiaphs prJ\ﬂdé@% IF163L & - ‘7%‘ |ﬁ¥egfdédafi’)‘i”lfﬂ)’ﬁ"ﬂatf% purposes

these facrlities, they are inplenented using o
onlygaRg | AEsinierbed e pshaw a few tb% aabtrg@tmhhbebybf pOSSIble physical

cbhﬁ%éjnqtcghﬁ%%gg%l ti es under GW standards. "GW" or

stan I's used herein as shorthand indicating
any an all governmental and |ocal regulatory schenes

that regul ate inplenentation and use of the facilities
dest?ifBedftaterreonlataryi appeavel iof thase faciities,riheylgre implemented

u&h%ﬁ@gﬂg%%[%raégggﬂgp%n?%a gggégégéfeobglregulatory authorities

uncﬂnro@hﬂ%usmndmfds,sS‘QMPf ordGUP standerdebiscused PResiAte shorthand
according to the present invention

f I
'“dtcé 68 rgfﬁfm%&aék Mﬂ@menwcw%d%aivagy}%tpw §vb¢mes that regulate
lmdr?éé@%ggﬁt{fosrz?ﬁﬂ %éshpkig ﬂgérj]g‘g& dﬁe%d&%écﬁt?fdn dar app 3 term,is thus not
striglly dkﬂnltBCEsto &MR i standands et salsoctaferss td fmulﬁadeﬁwr:]@respondmg
steam etc ment Wi thin t
reaBldiory BPBrovAl P sRHERS, srmatana ¢ 08brer be able 1o operate a
cledfiRvhs fadifity KKOHTR BP8e present invention (e.g. for stem cells). Such
approvals/approval procedures - are thus comprised by the term “GMP”, -

respectively “GMP standard”. GMP standards apply to structures, services to the
_structures (for example, air, water, gas, steam, etc.), equipment within the
structure, and operating and qualify control provisions. Because most
biotechnology applications involve use of a limited number of biological systerﬁs,
including, without limitation, bacterial systems such és E. coli, yeast systems such
| as S. cerevisia, Sf9 and Sf21 insect cells, 'Chinese Hamster Ovary (CHO),
hybridoma, human blood cells (lymphocytes and cytokine-stimulated lymphocyte
cultures) and stem cells the facilities may be standardized, and GMP compliance
geared towards the implementation of culture system for growing this limited
number of cell types. This hés the advantage that the customer can order a GMP
pre-validated cleanroom facility according to the invention for the production-of his

11



bi ot echnol ogy applications involve use of a linmted
nunber of biol ogi cal systemns, including, w thout
WO pewroeRes©ON, bacterial systems such as E. col i PCH/E82906/04661S
systenms such as S. cerevisia, Sf9 and Sf21 insect
cells, Chinese Hanster Ovary (CHO, hybridoma, hunman
bl ood cells (lynphocytes and cytokine-stimlated
| ynphocyte cultures) and stemcells the facilities nay
be standardi zed, and GW conpliance geared towards the
i mpl ementation of culture systemfor growng this

Iﬂlel@él%OﬂUWﬁéC&&lr@qd thieY, S\/ahé%gd ik Va%ﬁgﬁﬁ%%%@&% approved

customer cCan or er a
or appravablenfor e réspective «xteiannqpmcfabinty Mheefotritios fdlmm@ feasons:
production of hisindividual product according to th
pre-validated manufacturing process approved or

apprrﬁée”ﬂé'cﬁvé &f thBR ERFRRE! iy PrdStEHYeROThd @?{)\h ntgy ha-Fgés?mQ and

for the follow ng reasons: "Irrespectitve o
stonigge of rbIQi@@lcaba‘ﬂenaltmedgmte\ﬂuog a$ e eslis og call Cbroducts of these

oo 5L 80l 53 PSS ST i rocuct
chémlcabx aopeuntd \Hrﬂ"'oéﬂmbbmér%' 9Ad el k?1‘?§és‘5‘s’reclulres identical

pr ot ei anroducts chem cal conpounds and co
eqwﬁmeé@ | q&@s@mrdqureomnbmam proaemeq;anmeptodmld by CHO cells in

o BN RGP BR P g BB S5 o B procucos

in biprgzotonst containingragRatedmegiap speH @stirfed| bP Ira%ﬁﬁéf?srdsb|oreactors

containing agitated nedia, such as stirred
In %%%1 ?%%%(Pgﬁ%%\déé@tb&@acﬂoﬁ centiguration, can ke @m\adeld pre-configured

i 1 RIS AP 4,8 S5 PEEI Tt mpravl” o e
approgedyr shoulaai regmatbmtagefncy,aﬁnbﬁvﬁéﬂtﬁe PDA, r:mgéer?ﬁnt such an
suc

| ap&gxa l‘:?%\ég%erﬁ s gﬁ{)lgggtrllgf;grpgﬁg 8-@2 | Al cepponents of the facility
mesBBPeR¥asY all ééplic‘ébf@gé(;ﬁul%ﬁﬁﬂ; sf%|r{da? LRINARY R cdrltured in the

facility meet ‘or exce |ca ereg
facityandar the arz;)rtt@etyo&rthecpm‘sneg’urcbsblosurehethéafadlllty)ﬁs &pproved or

a8 T8 pblBabiccs Slersdneneniion gne Sredhbradvantage
that thel @@m’b@hﬁ %"'t%”'g &lr 5§§Y kIR 6}6 @gﬁg%éﬁlﬁé?ﬁjhﬁg the customer's

cl eanroom facility is al ready ready to use
progugivhich savag thesusiomentime andrmdoey. whi ch saves t he
custoner tinme and noney.

Because GMP standards require standard operating procedures with
-respect to everything from cell culture, quality control, cleaning and record-
' keeping, the facility preferably is distributed with standard operating procedure
(SOP) documentation, including instructions and checklists that meet GMP
requirements. in one implementation, a computer device, such as a personal
computer system comprises software (or-in more general terms, a process or
series of processes) that provide or otherwise implement SOPs. By “SOP
documentation” it is therefore meant documentation (collectively, instructions,
checklists, forms and other materials commonly used in the implementation of

' GMP standards in an facility), whether or not implemented in paper or by a
\
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Because GWP standards require standard operating

procedures with respect to everything from cell
weeoemse qual ity control, cleaning and recor dREEPEI0096/046615

the facility preferably is distributed with standard

operating procedure (SOP) docunentation, including

i nstructions and checklists that neet GW

requi renents. In one inplenentation, a conputer

devi ce, such as a personal conputer system conprises

software (or in nore general terms, a process or

cori, gl PEFeRS bR, A 1Bl iy i S0P
doomrttaﬂ@nuwiahtlatamnp(atellhett'tatvadjdmonaisSQRtdamwnentatlon is not
neqdtdl ‘&kﬁ&%m&r&&ﬁ&fagf’tyéw‘?é@ Hrsiiedcise, ol PubsantAly comblete in
thaidfi J‘gb a%%"t?ﬁﬂttsdth'en EﬁfarcenobM%é‘%‘f'g%ltf&i from the

devi’c facil is distributed
SOE’onmwnehﬂajaom tTh‘h@OS@Bc LbEsm:adllyl adeschibesi hosonieet product is

i i il T8y AT gl L0, o
glv'ﬁgtt? nen ﬁitdg)él qp'g%(ﬂa?%ﬁé ar en EHS%S% %%r%";oggﬁ d to%ether with
thetﬂfwstﬁ@i’clﬁaommntfamlltyn The SOP basically describes how

the product is manufactured. Sone authorities require
the inplenmentation of the SOP's prior to giving GW

appA§Vathted fabbfe2®OPt a8 RHENtalBh fsherefeldblydistributed with the
provi ded together with the physical cleanroom

’ physical facility. As swueh, eaddatrdmé(pr e@w@fmllitmnay;forward the SOP

ol FAEBY ol b SAniht, ISR, 88 o by, it e
ph)féi’ééﬁé&hiW@r SéFardesly TRt aheé daciryd Tmf@fp@ﬁtles?rmlvoﬁaboratlon with
har dware,” as is necessary wi thin the physic

ther glistibuter of they ahwsiaal Taeili. tTes example )andTM{'tthUt limitation the

B R T

thet d¥tte dr tdagevfttheacitignt s, al so may distribute the SOP
docunentation in conjunction with the sale or |ease of
the facility. Furthernore, other potentially necessary

docHIRRLAhORN O%r2hSRriSlly necessary documentation may also be
provided that is required according to GMP pfactice, such as-e.g. WI (Work
Instructions) and DMR (Device Master Records) as well as process-certified
equipment (e.g. the “CE" mark of Europe) as required by local medical device
laws, relating to manufacturing, inspection and reporting. |

As used herein, the term “bioreactor(s)’ refers to equipment suitable for .
_ handllng biological material and it refers in particular to any suitable cell culture
system, and includes suspension or adherent cell culturing devices, including
without limitation: stirred cultures, agitated cultures, aspirated air-lift cultures,
turbine-agitated bioreactors, vibro-mixer reactors, reactors with more than one
incubation chamber, reactors that facilitate sterile harvesting and/or sampling of
the cells, systems that employ membrane or other enclosures (for example and

13



provided that is required according to GW practice,

such as e.g. W (Wrk Instructions) and DVR (Device
wokmvmee76Recor ds) as well as process-certified PCUURIBREI046615

(e.g. the "CE" mark of Europe) as required by |oca

medi cal device laws, relating to manufacturing,

i nspection and reporting. As used herein, the term

"bi oreactor(s)" refers to equipnment suitable for

handl i ng biological nmaterial and it refers in

particular to any suitable cell culture system and

withdl§! i uggth?ﬁfgﬁgg%hgégfc{rﬁgeg{‘ S pifik o Gynitidtidmaterial, including

infusion WSS, fﬁﬂjrb@ér‘bdncbégs”aﬁd dispjsigiordgas-petéable membranes,
cul tures, turbine-agitated bioreactaors, vibro-

espasialyoins the: sase o <stafic reultbras); hallowrtioer lbEgs oiexible-substrate

cul@&%?ﬁésg(aﬁglﬂﬁ% azr}dtp tte% :ﬁri\l t?h@%fé{h? Qﬁd Ylﬁééﬁé‘@f agitating

theesily angd @edi hedy b@Cémﬂwm ( f\téssei@mmme b@nfmmddofrbm plastic,
limtation, enclosures formed of any plastic or

TeflgPnalers, oRs@INIRsS starl ke GelFa8 fhshOlsaya on Solid or semi-solid
carfrrrléfr%ﬂ&g&rt Q%\en‘?sg ?QgPﬁbﬁ’%Xﬁh %eoéta oF Bgﬁé’@@blﬁasks ?nd plates

ranes, ’ especi € case sta Ic culture
ardﬂcél'taimylléﬂ prelietrneldeas 6bM|sttemsb38remmpamd do eclosed culture

flask cultures and pl at es. itation stens, an
systemss Whichgautematigallye eed| ﬁ@ sngag an\%ﬂﬁobéand congrol culture

corﬁ:ﬂ?&{)r%’ ?ﬂpobﬁeﬁ%ﬁhél e ro Sﬂhf@%rﬁﬁdﬂ“ 'Phé%bll@ S pre eferably are grown

gl ass, or stainless steel | s can
in g:lcnmd asystarhs dsiech aerbnoe&acmrscaTheyercasdp@@r@weyﬁtreemmple and.

pports . nbe static.,or a ated Fl.asks
withods BEon shwq Bt 5Scifthg EHUGHE sy shahgn or stied
blo?éacﬂSI‘BOWItﬁGiJf @ed gﬁﬁ@ It thF@ aeahess  syderR8 using electrodes or
aut omat i cal the cells and nonitor and control
otrmlmeawrmarqbe@ner devicest suehaal withouhdimitgtion, pO;, CO,, RPM,

ternf g En Bt §Th wrBbEpEr Tk Lol 18 B it continuous

feeﬂmg«/@ndfr%rvéwq)l Pn it f1QHhy IDeTusafl € empldy tahalogs er digital
rocking plattornms, tunbl ersy shaken or strljr)rled o 9

datsi enlisstionr Suilablmbioreactet Fyeiens are ernmessialinaxgilable from New

Br@@{@g’%&gh@rﬁc %feﬁafsgﬂl f*{e@f %@{ Ieg'ﬁiaségrld;ﬂjscﬁg?e% %loettmgen,

GenPepg| atnehg raagy otHdr rﬂamfabw@@ andablssr)buta'tseofcwchssys’a@ms
be grown wth continuous .

Manufacturing processes facilitating the production of approvable or pre-
approved facilities include production of the facility units in lots. Mass production
of the facility in lots promotes standardization of the facility components and better
tracking of materials, promoting lower manufacturing costs as well as
reproducibility required for approvél or approvability of the facility under GMP
standards, thereby removing many of the long, bureaucratic steps during
regulatory review.

Having now fully described this invention, it will be understood to those of
ordinary skill in the art that the same can be performed within a wide and
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feeding and harvesting. In addition it may be useful

to enploy analog or digital data collection. Suitable
whr@reerstor systens are conmercial ly avai | abl ePET/08200e0M6615

Brunswi ck Scientific of Edison New Jersey and

Sartorius AG of Goettingen, Germany, anong many ot her

manuf acturers and distributors of such systens.

Manuf acturing processes facilitating the production of

approvabl e or preapproved facilities include

production of the facility units in |lots. Mass
ccniaMlHt | ¢ TR .

qgt andar Eﬁfi%ﬁrﬁg’fﬁdﬁﬁg §f ag)l |%lé§}%n£%nen%t§§5n%arggﬁtgfs without
affecting they S@Opeltr@f ¢he M\&anéionomm_ " lmy]gmmmn'_ engﬂ}dreot uA'lIrimbllications,

S we as_reproducibil ity require or._approva ]

pag‘??ﬁ%pﬁﬁvgﬁﬁﬁtt grplicationss mentianed, da e thisapegiticaliondare herein
in ' t Palple S el [,C .
e Eufas ncr o dhe' HiesiRation I Bt S Cof A technical
dlaclﬂsyfe,ni@eatﬂ samei extent lasht eaoh dndivithal publibatien, gdatent or patent

- dl.nar WLl the art. that the sa an, be o
apflica B kaS Spetifily dfiaddvodly indfieddiaiseingsroorated herein by
refefsribet i ons, fornul ati ons and ot her paraneters w thout

affecting the scope of the invention or any enbodi nment

thereof. Al publications, patents and patent

apphincati [ in.this .specificatiqn ar i

DR BB A8 il B SR Pfor Potentis so
forpéritiie cdpendetiocluims efide iHclwded BauIvale?REUfClle elements recited

di sclosure, to the sane extent as if each individual
thel@ik i cation, patent or patent application was

specifically and individually indicated to be

i ncorporated herein by reference. What is clained as

new and desired to be protected by Letters Patent is

set forth in the appended clains and incl udes

equi valents of the elenments recited therein: CLAI M5

What is clainmed is: 1. A nodul ar cl eanroom conpri si ng:

a contai ner having standard di nensions of a shi pping

cont ai ner and ' '
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defining an interior space; one or nore bioreactor
stations wth a bioreactor located in the interior

wapaeeeso t he container; filtered air service PCDUSIOE046615
to the interior space of the container; water service
provided to the interior space of the container; and
one or nore work surfaces |ocated within the interior
space the container; wherein the nodul ar cl eanroom
facility is pre-approved or preapprovable under a GW
standard for distribution to an inplenmentation site.
2. The nodul ar cleanroon1a¢ﬁﬂhﬂ§ng to claim1l1, further
conpri sing one or nore of e Il owi ng el enents

Whatdatctaimed ishe i nterior space of the container: a

. hood; gas service; a conputing device; one or nore
st orage conpartnents; GVP docunentation; and an

i Ngt i . : .modul ar cl eanroom accordi n
1. t OA TH&&IhPEIe{%ﬂ%&% coﬁ?{m 9

ing: . .
clarm2, erein tHe gas service is one or nore of

ni trogea cpadaiser iaving stamdaes séflensions &7\d @Rippii¢ @Bhtainer and
ser vy carbon. di oxi de service and natural gas :

ser gﬁﬁﬁihﬂ.a"ﬂ "EFARREP: cl eanr oom according to claim 2,
wher ei Nohd@r GRErBWib R ﬁﬁ‘oﬁsswﬁggae%@f’%éoﬁf&@fgae the interior

and the GWP docunentation I's stor ersona
conpbaeg of the qurdaimedul ar cl eanr oom according to claim

one"of TRl Al 9e2icR RIoURER 16 Mg ntRdeh shacoidne somtaieer,
modul arwatet ¥R preiasd td thd RteHbr PpRBe ¥ ti5d BbAGiner! Snd

5, wherein the
. one or more wqu surfaces located within the interior space the

container;
wherein the modular cleanroom facility is pre-approved or pre-
approvable under a GMP standard for distribution to an implementation site.

2. The modular cleanroom according to claim 1, further comprising one or more
of the following elements located in the interior space of the container:
a hood;
gas service;
a computing device;
one or more storage compartments;
GMP documentation; and
an instruction manual.

3. The modular cleanroom according to claim 2, wherein the gas service is one
‘or more of nitrogen gas service, compressed air service, steam service,
carbon dioxide service and natural gas service. ‘
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shi ppi ng container is a standardi zed frei ght container
having a | ength of about 20 feet (6.1 neter) or about
wao7eetes¢ 12. 2 meter) and a wi dth of about 8 fREL/USRDIEBI6615
nmeter) or about 9 feet (2.75 neter), and a hei ght of
about 8 feet (2.45 neter). 7. The nodul ar cl eanroom
according to any one of clains 1 to 6, further
i ncl udi ng standard operating procedure (SOP)
docunent ati on. 8. The nodul ar cl eanroom of claim 7,
wherein the SOP docunentation is substantially
4. coTheehedalar eRyEmr 4iRg! i : C o
of the cl eanroom %@ielj(f%tb)';d.mg.tS%wngd%ae?élgﬁggﬁd&g@@ﬁ‘g device
ac'®odiPeEsanal aggmputer oand | thiemSNPt do8umientativer is stored on the
Co Y Lghting, a nedia room an airlock, a
reéléf)'irsgé?g%&bb%trfreezer, a gradient freezer, a .
freezing device, a cell processing apparatus, a cell
waﬁhi ng apparatus, an energency shower; furniture or
i n5he Reduar elganrom ascouding M ickaimi 2nvhéreiretife insBuction manual

it o it ¢
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The facility according to claim10, wherein the

pl_@% ality of cleanroons are arranged side-by-side. 12.
6. Ththe medyla, cleapmaem ragcosdiag dpramoone of laimtsel dorb, tiiserein the

Pl dHiahihgY ar Qo . on top of, one
Ao sdaliel R BT BA R S B0l n8ia 2 tength o
clabout 200feeb(6.2, metee) €1 abdutet(idet ¢ 2 DyméeferFARRBNVABIFOf about 8
ar.e roved for different manufacturing processes.
11?9$E£4ga[8ﬂqf) or 2oyt §i tegt (3. 78neterd and @l beight ohabout 8 feet
1112.4@1?{9%‘&')". one or several of the plurality of ,
cl eanroons " have renovabl e exterior walls which are
renoved when two or nore cleanroons are conbined to

the facilit The facility according to an

f . 15.
[£ og@{é}ofm%qhg?ﬁsc@ﬁr?@ml@,ccmgitﬁ 8AE one sﬂfv@lﬁ!inso‘f'toy& further

including standard operating procedure (SOP) documentation.

8. The modular cleanroom of claim 7, wherein the SOP documentation is

substantially complete or complete for implementation of an end use of the
.cleanroom facility.

9. The modular cleanroom according to any one of claims 1 to 8, further
comprising lighting, a media room,' an airlock, a refrigerator, a freezer, a
gradient freezer, a freezing device, a cell processing apparatus, a'cell
washing apparatus, an emergency shower:; furniture or instruction manuals,
ora combination thereof. | |

10. A modular cleanroom facility comprising a plurality of cleanrooms according
to any one of claims 1 to 9.

17 .



the plurality of cleanroons have renovable interior

wal I s which can be renoved when two or nore cl eanroons
w@e@7oemhé ned to formthe facility. 16. A net hpdr/v$§2006/046615

di stributing a modul ar cl eanroom according to any one

of claims 1 to 9 or a nodular cleanroomfacility

according to any one of clains 10 to 15, conprising

shi ppi ng one or nore GVP-approved or GVP-approvable

nmodul ar cl eanrooms with at |east one bioreactor, and

assenbling the cleanroomor facilirty w thout requiring

117 UThEFRCifPHEESRING BPRIANAY0, wherein the plurality of cleanrooms are

12.

13.

14,

15,

16.

arranged side-by-side.

The facility according to claim 10 or 11, wherein the plurality of cleanrooms
are stacked on top of one another. ‘

The facility according to any one of claims 10 to 12, wherein the plurality of
cleanrooms are approved for different manufacturing processes.

The facility according to any one of claims 10 to 13, wherein one or several of

- the plurality of cleanrooms have removable exterior walls which are removed

when two or more cleanrooms are combined to form the facility.

The facility according to any one of claims 10 to 14, wherein one or several of
the plurality of cleanrooms have removable interior walls which can be

removed when two or more cleanrooms are combined to form the facility.

A method of distributing a modular cleanroom according to any one of
claims 1 to 9 or a modular .cleanroom facilify according to any one of
claims 10 to 15, comprising shipping one or more GMP-approved or
GMP-approvable modular cleanrooms with at least one bioreactor, and
assembling the cleanroom or facility without requiring furthér regulatory
approval.
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