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the water, gas, drain water, or wastewater systems and these systems are repairable in the mechanical
25  system room and the repairs occur without loss of service to the cleanroom. In one aspect, the method
further comprises the step of connecting the redundant systems that support the clean room to be
swapped without specialized electrical, water, waste-water personnel or permits. In one aspect, the
method further comprises the step of connecting flexible connector that allow the unit to be moved
without disconnecting from the ¢lectrical, water, drain water, waste-water, gas, chilled water or hot
30  water supplies connected to the unit. In one aspect, the method further comprises the step of
connecting to the cleanroom a first and a second passage into the cleanroom for ingress and egress to
the cleanroom. In one aspect, the method further comprises the step of servicing the mechanical
system room without entering the cleanroom. In one aspect, the method further comprises the step of
providing the cleanroom with at least Class 10,000, 1,000, 100, or 10 air purity that can be serviced
35  without entering the cleanroom. In one aspect, the method further comprises the step of including

within the cleanroom comprises at least one pre-validatable or prevalidated, work table, work surface,

sink, cabinet, centrifuge, tissue culture hood, chemical handling unit, stirrer tank, chromatography
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1/ 2-12 i nmh fériteuspdrt@ia lgaissca on@ect i ons wred or wireless connectl ons to an

intra extra or intern& and the 20Ii ke) As used herein the terns

"val i daty (gpnptﬁ)rﬁq)m%rﬁ 2V |dat| on" are intended to enconpass all docunented

processes or acts under &ken to denonstrate that a procedure, a process or

an acti
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Val i dat iipnow sade foetlre daqlgil lde&drlmmpxﬁ tieninvaofiorGdoed Witnue amoumawglgFﬁmlan@sl

(GW) ang,qther 25 regulatory requirenents. For exanple, in the

phar maceut | cal industry validation of a facility and the process is done

Pr i 9%t G1a0F R1ud e of PAUNRL AL oARE QXA in{ g Ne_comMercial manufacture and

sal e of the pharnmaceutical product ation activities in the

phar maceygi £8l, tad\qé&%f aWnﬁ';hélQrdnﬂgbﬂﬁge&{ehﬁhvénﬂ&? (pre-validation) before

performng the ual aldatlonto set dation’limts, critical

manuf actigi g JGHViERbBanofk aﬁromahamnﬁggftﬁmegeguﬁ%ﬁa% the potential
out come of the actual validation 30 run. Validations routinely performed in

the cl eanEngisYalde S0 A9 $nodPLOGHST HedhdsbatideRtionanal yti cal method val i dati on,
conmputer System Validation, qualifying systems and equi pment including:

desi gn qyal 4 i‘slaQ@g\hg{nom@anm%rﬁegg@ﬂﬁ afl W inlal BRAIELD ne&eﬁ;@kmsm Rl i on
qualification (1Q, operational qualification (OQ, and process
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particularly for non-human use or manufacture of products for non-hunan
consunpti RS f8r e.g. veterinary applications, agriculture applications,

pestici de manufacture, etc.
FIG. 7 is a top view of a combination processing facility that include one or more of the modular units

of the present invention that includes various components in working communication.
Description of the Invention

30  While the making and using of various embodiments of the present invention are discussed in detail
below, it should be appreciated that the present invention provides many applicable inventive
concepts that can be embodied in a wide variety of specific contexts. The specific embodiments
discussed herein are merely illustrative of specific ways to make and use the invention and do not

delimit the scope of the invention.
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qualification (OQ), and process quahﬁcatlon (PQ).

The skilled artisan will recognize that though the structures, facilities or units described in the instant

35  invention are validatable they may not be validated or required to be validated for certain uses and
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with an all aluminum wall structure of materials and coatings that are cleanable in the drug production
environment and are compliant with the cGMP’s as described by the USDA, CDC, FDA or equivalent
regulatory agency. Stainless steel fixtures and surfaces may also be used when necessary, but could
30  add more weight to the unit if a weight limit exists. The HVAC system can be divide the suite into
four zones: a service hallway that will be a controlled non- classified space, gowning room and de-
gowning rooms that will be classified at Class 10,000 (ISO 7) and a processing area that will can be
classified at Class 10, 100, 1000, 10,000 or higher depending on the requirement. Within the
modular unit, the appropriate pressure cascade of at least 0.035 inches of water column is created by
35  adjusting the inlet and exhaust fan output and adjusting the return air volume in each space. For

example, pressure changes are often made between the process area and gowning rooms, and gowning
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(1SO 7) a processing area can SSI 100,
1000, 10:acjol®vmg ahmgﬁ@M@e@é‘n@mhg@@ pir direpar expbausefap mtith discharge air damper, and/or

30  an electric duct heater. In operation, the HVAC system can include: a Building Automation System
(BAS) that can start/stop the HVAC (and other) equipment electronically or mechanically. An air
system that can be “ON” continuously (e.g., have instantaneous fail-over between systems, including
a continuously operating “unoccupied” mode). A Lead and Lag systems can be rotated based on
need, e.g., weekly or monthly. The air system can include one or more dampers, end switch closes;

35  lag system exhaust fan discharge and air damper controllers; fan discharge switches; valve control and

even duct heater controls.
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| i ke thiADRGUONAEI ¥ONEORINGK POINISs e | BIS B  ABABYE. Space pressure can be

20Hospi trﬁdrﬁt&‘é?,gét.%gﬂhé Feb @0, tffé‘cgea%}cfo ‘?tﬁ’?lge’rprps%fs ARl & %0” And. G0LS VLSS

envi ronnent o eanr ooms provi des use as a hospital unit or units,
sur gibcalbelowi, tealarm ean teessnt tathd/BykS. t Ajvaney papredsineisessofs grouated as the moghlacimit her e
i s ot herwi,s il.abl e | S r chfacil ti I reas in
whi oh suek PACh Y PLHAR, Ond AL ARl B8 oSO AE 1 ko BF ol G20
addi t i ormaddufaggiit)icei bsprayvided anguangereth eV bmengiremdasenbie tiwopss, rtictyetdn cFineall

control | abj || i i envir.on Ldit Ss
25" 100 bl bl RidpRinc AR AR AR HebRpFIRELS Buph?S
unit, weared. patients are at particular risk for infection fromexposure to

ai rborne m crobes.
30  Additional Points that can be monitored in the modular unit include, e.g., a static pressure blowout

sensor in communication with the air handling units (AHU’s) For example, the BAS can determine if
there is a belt failure in either of the AHU’s or EF’s by using, e.g., an amp sensor that monitors the
change in amp draw on the motor. Another sensor can be a pitot tube in the supply air duct and
exhaust air duct that monitors static pressure connected to the BAS. Also, gravity dampers, automatic
35  dampers and damper end switches and the controls can also be connected to and monitored by the

BAS.
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Massively portable: The units described herein are compact enough to be transported via various
modes, including but not limited to road, train, sea, and air. Units may be placed on a flatbed trailer
pulled by a semi, sealed in shipping containers for rail or sea transport, or placed upon an air carrier,
30  such as a Boeing C-17 Globemaster 111 military transport plane. Units are designed and engineered to
withstand the physical stress of travel via road, train, sea, and air and are of a weight such as to be
portable via these transportation means. The units of the present invention can also be built with
structural lifting points and lifted via hydraulic lifts inserted into these points to be raised to slightly
above the level of a flat-bed trailer. The flat-bed trailer is then backed under the unit and lowered and

35  secured for transport.
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animals stay in one place and that services and procedures are brought to them by movable clean

rooms. The outer row of cleanrooms represents areas for animals being treated in separate studies.

25  Services like food supply and waste removal can be facilitated by movable clean rooms.
Experimental support services like imaging, surgery, necropsy and others can be brought to the
individual experimental animal containment area. The animals can be transferred in containment to
the service required and returned if applicable to their habitat clean rooms. This approach allows
superior containment for these processes since the animals will not be transported throughout a

30  building to different laboratories for treatment or sophisticated diagnostic and other procedures.
Containment is facilitated by a docking system that provides a contained pass through for animals.
The pressure can be maintained negatively for both cleanrooms in relation to the gray space. Both

clean rooms are isolated from the gray space by filtration on both inlet and exhaust air.

The clean rooms can be used as manufacturing or medical facilities for the military and others by
35  being constructed for air transports on cargo planes such as the C-17 military transport. Factories

configured by multiple modules can be transported and enable quickly with self-contained power,
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t he cl eanroom an
15 The clean rooms of the present invention have been included in a new concept 1nV01V1ng up to six
different biotherapeutics manufacturing process can be done in the same gray space infrastructure as
depicted in FIG. 6. Because of the containment and flexibility multiple processes can be implemented

and changed without disturbing other stakeholders in the space.

Modular clean rooms are being used for the downstream portion processing in a biologics or a very
20  large commercial vaccine facility. Eight clean rooms were used for downstream processing including
tangential flow filtration, chromatography, sterile filling, buffer preparation, equipment washing and

quality control testing.

It is contemplated that any embodiment discussed in this specification can be implemented with
respect to any method, kit, reagent, or composition of the invention, and vice versa. Furthermore,

25  compositions of the invention can be used to achieve methods of the invention.

It will be understood that particular embodiments described herein are shown by way of illustration
and not as limitations of the invention. The principal features of this invention can be employed in
various embodiments without departing from the scope of the invention. Those skilled in the art will
recognize, or be able to ascertain using no more than routine experimentation, numerous equivalents
30  to the specific procedures described herein. Such equivalents are considered to be within the scope of

this invention and are covered by the claims.

All publications and patent applications mentioned in the specification are indicative of the level of
skill of those skilled in the art to which this invention pertains. All publications and patent
applications are herein incorporated by reference to the same extent as if each individual publication

35  or patent application was specifically and individually indicated to be incorporated by reference.
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context, also BA, CA, CB, CBA, BCA, ACB, BAC, or CAB. Continuing with this example, expressly
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©

included are combinations that contain repeats of one or more item or term, such as BB, AAA, MB,
BBC, AAABCCCC, CBBAAA, CABABB, and so forth. The skilled artisan will understand that
20  typically there is no limit on the number of items or terms in any combination, unless otherwise

apparent from the context.

As used herein, words of approximation such as, without limitation, “about”, "substantial" or
"substantially"” refers to a condition that when so modified is understood to not necessarily be absolute
or perfect but would be considered close enough to those of ordinary skill in the art to warrant
25 designating the condition as being present. The extent to which the description may vary will depend
on how great a change can be instituted and still have one of ordinary skilled in the art recognize the
modified feature as still having the required characteristics and capabilities of the unmodified feature.
In general, but subject to the preceding discussion, a numerical value herein that is modified by a
word of approximation such as “about” may vary from the stated value by at least +1, 2, 3, 4, 5, 6, 7,
30 10, 12 or 15%.

All of the compositions and/or methods disclosed and claimed herein can be made and executed
without undue experimentation in light of the present disclosure. While the compositions and
methods of this invention have been described in terms of preferred embodiments, it will be apparent
to those of skill in the art that variations may be applied to the compositions and/or methods and in the
35  steps or in the sequence of steps of the method described herein without departing from the concept,

spirit and scope of the invention. All such similar substitutes and modifications apparent to those



11. The structure of claim1, wherein the structure conprises at |east one
or nore reinforced 5floors, conprised of |-beans below the floor, vibration
danpener swoand/me3rér rei nforcing menbers to support onePOR/UsRo1e/0833eci ficC
equi pnents. 12. The structure of clam 1, further conprising a first and a
second paBlsdgetht at erctdaanel te dnwabim thospinithgbgsadanttepgrfelssinfandon dshiefiselyabl e
cleanroqﬂl 13. ﬁhe structure of claim1l1, wherein the structure is
aluninun1e¥@T%@%ﬁ%m§tructure of claim1l, wherein the mechanical systemroom
may be serviced without entering the cleanroom 15. The structure of claim
1, wherein the one or nore supply ducts conprises one or nore danpers
adapted to vary the internal pressure in one or nore areas within the

cl eanroom thereby creating a pressure gradi ent between the internal

pressure and atnospheric pressure external to the 15structure. 16. The
structure of claim15, wherein the internal pressure can be varied to be
greater than, less than or equal to the atnospheric pressure. 17. The
structure of claiml, wherein the cleanroomis provided with at |east C ass
10, 000, 1,000, 100 or 10 air purity. 2018.The structure of claim1, wherein
t he cl eanroom conprises at | east one pre-validatable, centrifuge, tissue
culture hood, chem cal handling unit, stirrer tank, chromatography col um,
cell sorter, bioreactor, refrigerator, freezer, incubator, biosafety

cabi net, tenperature cycler, vacuum or freeze drier, culture nmedia, water,
sol vents, disposables, pipettes, disposable containers, and other

bi oprocess equi pnent that can be part of a validated process. 2519. The
structure of claim1l, wherein the clean room conprises at | east one work
tabl e, work surface, sink, cabinet, surveillance equi pnent, bags, office
itens, and chairs. 20. The structure of claim1l1l, wherein at |east a
portion of the structure is thermally insul ated. 21. The structure of
claim1l1, further conprising one or nore seal abl e passages for pipes,

el ectrical wring, pneumatic or hydraulic lines, gas |ines, conmunications
wi ring, and wireless 30connectivity.



WO 2011/ 022325PCT/ US2010/ 045599 21 23. The structure of claim11, further
conprising sufficient air-bearings under the structure to permt novenent
of the stwocbure232524. The structure of claim1, wherei RCTRS2600USPUr e | S
adapted for transport via land, sea o¥ air. 25. The structure of claim1,
wherein the structure further corrprléﬁiﬂﬁge or nore of an air 5conditioner;
a water cooling unit; a steamboileri7—a water softener; a reverse osnosis
unit; alstlll a.hea xchan er i, a hot wat er productlon system and an air
%um s

. urec 1 ISI
conpr essor. St uct Gf claim1, wherein the structure further

conmprises a ?%Lls?‘éne&‘ﬂﬁbﬁ’eﬁ%% s%{l}\%ﬁws%%h%ahle c‘i’e%l'o&p JwQr cQWP manufacturing.

27. The structure o structure is portable. 1028. A
rapid_dep! oy TERLRR S0knGaLE AlAGK & i SRMBLLSLAGGAL | east one controlled

air, sealable, steri anroom at |eas air handling units in a

suppart Oomahfya&%%‘&r ﬂeﬁ% r%l Q%ans%éo'i‘%m{?% YdeflEind agamm@(g o the

cl eanroom wi t | east alr r|ty e alr |ng units
connect ed t o reduwdant air torthe deanrgopl withdal daast Cﬂ@ﬁs B0l aramriyottry ainhehdiing endhaust

duct in commpeath o WelbPmbR&y hl‘?c‘f’s% %dﬁhEth g unit

exhaust, wherein a pressure gr aégent (S or rreg lﬁe t ween t %t eanr oom and
t he exterior cofmuhisatgmmwithtthy d¢anmooh and the air handling asit exhawst, p‘chmrn asuppices t hat

provi de r edungat, ROVR: hawELER! Uk RondM RIS ckll S LA QM wherein the

at | east two power supp Ies are connectable to one or nore external power

sourges and talf'ﬁaﬁtt\gdé'&;\x\%ﬁ Bush& tﬂaﬁlh}ogﬁl% gE’Jv& 16 QEctRA bR if A %Farﬁg’(%? frdfGwo

facility of claim erern anroom conpri ses at | east one
pre-val i dat alsberces, wherein the at least two power supplies are connectable to one or more external

electrical power sources and the structure is validatable for pharmaceutical manufacturing.

2. The structure of claim 1, further comprising an unitary, information technology system that

connects to an intranet, an extranet or both, wherein the system connects to and controls one or more
15  sensors.

3. The structure of claim 1, further comprising one or more external controls connected to one or

more sensors that monitor, temperature, humidity, air pressure, equipment status, security, fire

protection, chemical or biological contamination, hard wired internet conmection or wireless

connections.

20 4. The structure of claim 1, further comprising universal connectors including at least one of an

clectrical, water, wastewater, gas, HVAC, water or air filtration inputs/outputs.

5. The structure of claim 1, wherein one or more equipments are fixed to the structure prior to
validation.
6. The structure of claim 1, wherein the air handling unit and power busses have instantancous

25  fail-over during operation of the cleanroom without loss of air or power to the cleanroom.

7. The structure of claim 1, wherein the structure comprises additional fail-over systems to
provide services to the cleanroom selected from at least one of the water, gas, drain water, chilled

water or wastewater systems.

8. The structure of claim 1, wherein the structure comprises water, gas, drain water, or
30  wastewater systems and these systems are repairable in the mechanical system room without loss of

service to the cleanroom.

9. The structure of claim 1, wherein the redundant systems that support the clean room can be

swapped without specialized electrical, water, waste-water personnel or permits.



centrifuge, tissue culture hood, chem cal handling unit, stirrer tank,
chromat ography colum, cell sorter, bioreactor, refrigerator, freezer,

i ncubat orwolngetiasy cabi net, tenperature cycl er, vacuuRCTarS20100¢509 dri er
culture nedia, water, solvents, dispoables, pipettes, disposable

cont ai nells, ard sobduet obélaipr DedsSinett stperIRt cahrbahno@ahwbleoupaimon@efctiag ftarhitldaat ed
process. ? q>Th§ ﬂﬁﬁﬁlhgﬁ %n/ca rmaZS rﬁq 2l(%reanhroo%lnc es at
| east o ISPV FEhIE™ WAk "EHFTRly, 2ag hille 3Vaerﬁ O vl T PR RBeES pr’?ent
bags, Ofsfrutﬂerel tems, and chairs. 31. The facility of claim28, wherein at

| east a portion of the structure is thermally insulated. 32. The facility
of cl ai mi28, ’Hmnmhemfaﬁmmmhgimgwmhemamummnecsmpmabhekma&maQESxﬁmﬁﬁm%mmB,

el ectri S r U|IC i nes conmmuni cat i ons
g, e tlR e ASHRER i e pOUCE B b B 8 Syp! ETorFOBMBRERL -

t he famshpnoytoﬁmmtrhenesmrfpreqmmsemne or nore seal abl e condw ts to transfer
materials to and fromthe facility. WD 2011/022325PCT/ US2010/ 045599 22

35. The Raci |Theytrodfture lo&clain? 8, fusthee cemprisingen firstcankdiatsgeang padagetietd thcoeleanraams por t

vi a lanqbrS%%%andqgwsﬁmﬁﬁwséﬁ%@ e&hlgy of claim 28, wherein the faC|I|Fy'
further con%) an air conditioner; a water cooling unit;

a stean1Q0|Ieﬁ%€§%£%£gﬁﬂ§% Pgmhﬂ% tm% an §HQ§IS unit; a still; a heat

exchanger I on Sys an air conpressor. 537. The
faciyi ty0f chaigmade WSLG 1 ﬁ%?eu{ @%ﬁnécﬁﬁ(m%a"l” %Q&ﬁ 1§ 'ysb%S Ridfalfidu
envel op e foll owi ng val i dati ori or ¢ manu uring b1 0saf ety unit
conpr|SKmQHnaﬁwbbasommne controlled air, sealable, sterlllzable cl eanr oom
and a mechani cal systemroom adjacent to the cl eanroom

conpri sildg t wdheotrugtaieeofr daunt anterehd ghesersnw, motesupEy Wndamompysss eng or more
conpri si t ] t he
cleanro(ﬂgPﬁS%Hﬁﬁﬁeﬁdg reazﬁgaﬂﬁﬂgfégg%H?%Bﬁn?ggﬁﬁﬁgﬁﬁgghﬁ(ﬁgﬂ%gggﬁﬁ ass
100, 000 cadatingapresspre gladicti betvrram dhici ingrahpesusomd ebneherio pacspne cxgermagp ¢he
suppky dugs.to the cleanroom and an exhaust duct in communication with
the cl eanroom and the air handling unit exhaust, wherein a pressure

15gradi et 1 spiQf-i&de BELYRELS, W&eﬁ'tﬁ&%ﬂﬂf'}aé&%e B bEXERA tPhe GhatdRmURLL

and

than or equal to the atmospheric pressure.

17. The structure of claim 1, wherein the cleanroom is provided with at least Class 10,000, 1,000,
100 or 10 air purity.

20 18. The structure of claim 1, wherein the cleanroom comprises at least one pre-validatable,
centrifuge, tissue culture hood, chemical handling unit, stirrer tank, chromatography column, cell
sorter, bioreactor, refrigerator, freezer, incubator, biosafety cabinet, temperature cycler, vacuum, or
freeze drier, culture media, water, solvents, disposables, pipettes, disposable containers, and other

bioprocess equipment that can be part of a validated process.

25 19. The structure of claim 1, wherein the clean room comprises at least one work table, work

surface, sink, cabinet, surveillance equipment, bags, office items, and chairs.
20. The structure of claim 1, wherein at least a portion of the structure is thermally insulated.

21. The structure of claim 1, further comprising one or more sealable passages for pipes,
electrical wiring, pneumatic or hydraulic lines, gas lines, communications wiring, and wireless

30  connectivity.

22. The structure of claim 1, wherein the cleanroom further comprises one or more sealable

conduits to transfer materials to and from the cleanroom.



at |east two power supplies that provide redundant power to electrical
outlets in the cleanroom wherein the at |east two power inputs are
connect abWwe 20o/me®50r nore external power sources and tRETAIS2410/0$5599
val i dat abl e for pharmaceutical manufadturing. 39. The unit of claim 38,
wher ei n 8he Uurhietstiugtuier @-olkehi Id et comprédingdaiffdentt air-beaingh ivade eharsttuetuid &

20requi renment s of | icabl e regul atory agency. 40. The unit of claim
38, V\herpglmrlllt?lﬂ\éemlfﬁ?é}tﬁegsg)lv%ﬂ“iedat ed and further conprises a seal ed envel ope

follow ng Valfh%%%n'm%ﬂe ]:)P Jaidh I whil80 feas?r'ltl%rle ri]ga}'da tﬁd f‘(")% fran-ls-[boert \lf{nla%d,%%a Crla?r! m 38,
further "conprising an unlrtnary, PAf Ormat Fon T echno ogy  system’that connects

to an intaneh, AlgrliAneh PrwRIGE mINELEl kG SHFHEM GNNEEES fanapd
control s one or nore 25sensors. Alﬁ. € uni o? C é)l m3(§1, %rur?ﬁer
conpbi sicogditerer;ar wator@okng wiithalsteemvbilol 8 waensdeheda roconesmesisnmite a seljsor

t hat er rh'egtoer cha£ ee%pa ro?\tvgtrerg[?rog'u%% dslyEtXIh' alaflldran er g(?lﬁ#’ﬂ"é or, EQU! pman.t status,
security, cﬁem gbal or Dl ogl cal “cont am naltl on, Snard wi red internet

connect i on OrTh"e“s{rSJuﬁ§ 3t &8&“@%&%&- th4§31cﬂl&em’[{ﬂe%rtc08{ms%£ é‘%eﬂ}eﬁ%me@ L R ing
conprising universal connectors 1 ncluding at 1east one of an el ectrizcal,
wat er, wabdatwatecGMPasgnuideid@ng. wat er or air filtration inputs/outputs. 44.
The unit of claim 38, wherein one or nore equipnents are fixed to the unit
prior ta@7val ihasirgmre ofiR01 Vh@2i2 IRFPEHIYBADTNI045599 23 46. The unit of
claim 38, wherein the unit conprises additional fail-over systens to

pr o0de 28er vi epidoleplhemeit patisnowm fealiwcowprisingcom at | east one of the water,
gas, drain water, chilled water or wastewater systens. 47. The unit of

clai m 38, whef gLA ohd&nHid) FUREHIS SR iANBIcalRES; Wat er, gas, drain water,
or 5wastewater systens and these systens are repairable in the nechanical

system room W fhQuto SPAAREAEE I LHRGHERREAXM the ABmrobREmMMdviRf ¢l ai m 38,
wherei n the redundant systens that support the clean room can be connected

Wi t hout Tsfyedanapir b dpanqopt idh at dnastridesh AP QR airqwrity te pis handlingpanits yopmeqted ¢ of
cl ai m 38, , WhesSidie Mﬂﬁlylﬂﬂ&tg toqgé"clpa%rdgﬁl\,/%gi M SRR i i3 CARAGELHBIwith g t he

15  cleanroom and the air handling unit exhaust, wherein a pressure gradient is formed between the

cleanroom and the exterior of the structure; and

at least two power supplies that provide redundant power to electrical outlets in the
cleanroom, wherein the at least two power supplies are connectable to one or more external power

sources and the structure is validatable for patient care.

20 29. The facility of claim 28, wherein the cleanroom comprises at least one pre-validatable
centrifuge, tissue culture hood, chemical handling unit, stirrer tank, chromatography column, cell
sorter, bioreactor, refrigerator, freezer, incubator, biosafety cabinet, temperature cycler, vacuum, or
freeze drier, culture media, water, solvents, disposables, pipettes, disposable containers, and other
bioprocess equipment that can be part of a validated process.

25 30. The facility of claim 28, wherein the clean room comprises at least one work table, work

surface, sink, cabinet, surveillance equipment, bags, office items, and chairs.
31. The facility of claim 28, wherein at least a portion of the structure is thermally insulated.

32. The facility of claim 28, further comprising one or more sealable passages for pipes, electrical

wirings, pneumatic or hydraulic lines, gas lines, communications wiring, and wireless connectivity.

30 33. The facility of claim 28, wherein the facility further comprises one or more sealable conduits

to transfer materials to and from the facility.

34. The facility of claim 28, further comprising sufficient air-bearings under the facility to permit

movement of the facility.



10el ectrical, water, drain water, waste-water, gas, chilled water or hot
wat er supplies connected to the unit. 50. The unit of claim 38, further
conpri si yoaofiymeizsand a second passage i nto the cl eanr @omiuses1oiongfpess and
egress fromthe sealable cleanroom 2B1. The unit of claim 38, wherein the
mechani cal syBikdailitp ofnlaimy2 8 pehcsen the deditwistabguidd fentaaspong idibid)ecacl @anr oom
52. The unit of claim 38, wherein the cleanroomis provided with at |east
Cl ass 1®6000,Tht, @A0ty df0daior 24,0wkirein phr ifdcility finBier Thieprisas tonofor mhaaé f 38, air

wherein the.cl eanr om co ri.ses, at Iqast one e-yalidatable.centritvgﬁ,
- conditioner; a water coH 1N umtl, a steara bollcrT a waler sdtjefier; a reverse OSmagis unit %1 still;
ti ssue culture’hood, chem cal handlTng unit, "stirter tTank, chromatography

col umm, leeldkclmogdr;erhot Reteiprodued@t ystemy @k gecatoessof r eezer, i ncubat or,
bi osaf ety cabi net, tenperature cycler, vacuum or freeze drier, culture
medi @, WAt er , Thedhoilgnto$ clagh dhodeidirete fgilpetfirds; canpposaihied covelak fdlosvingand

ot her bi j pnenpt. t.hat can be part of a validated process. 54.
The uning%gﬁﬁgﬁﬁgggﬁgﬂﬁg¥g%ﬁﬁthe cl ean room conprises at |east one work

tabl e, rk suypf ' .cabi net, surveillance equi pnent, bags, office
itemns, gﬁd cﬁgﬁ?gﬁg%gﬁg. ggﬁ'it of claim 38, further conprising one or
nore seal abl e passages for pipes, electrical wrings, pneunatic or

hydr aul i ¢ | i rekastgasconirpléed aircontpblaistatirableslagmopmpandand wi r el ess
connectivity. 56. The unit of claim 38, further conprising sufficient

ai r - bear i ngs amabmigahgysigmi oo adipesnintp therpippenemcowprisinggwa i more r&lpndaphe uni t

of qbgbgggéﬂ&ﬂgq&ﬁh&?g%ﬁwﬁgk&g%ﬁg%dapted for transport via land, sea or

air. e unit o alm 3 erein the unit further conprises one or

rmeman%%%WM&M@&%M%M%W%%%&%%%%%Me?amwr
softener; a reverse osnosis unit; a still; a heat exchanger; a hot water
product i on sysduadgnt ginty thhclednroomorg a desshClass 19,009 v/ po Aty 3ths PCiind8eOudt 045599
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connected to a one or more supply ducts to the cleanroom, and an exhaust duct in
communication with the cleanroom and the air handling unit exhaust, wherein a pressure

15 gradient is formed between the cleanroom and the exterior of the unit; and

at least two power supplies that provide redundant power to electrical outlets in the
cleanroom, wherein the at least two power inputs are connectable to one or more external
power sources and the unit is validatable for pharmaceutical manufacturing.
39. The unit of claim 38, wherein the unit is pre-validated or validated for compliance with the
20  requirements of an applicable regulatory agency.
40. The unit of claim 38, wherein the unit is validated and further comprises a sealed envelope

following validation for cGMP manufacturing.

41. The unit of claim 38, further comprising an unitary, information technology system that
connects to an intranet, an extranet or both, wherein the system connects to and controls one or more

25 Sensors.

42, The unit of claim 38, further comprising one or more external controls connected to one or
more sensor that monitor, temperature, humidity, air pressure, equipment status, security, chemical or

biological contamination, hard wired internet connection or wireless connection.

43. The unit of claim 38, further comprising universal connectors including at least one of an

30  electrical, water, wastewater, gas, HVAC, water or air filtration inputs/outputs.
44. The unit of claim 38, wherein one or more equipments are fixed to the unit prior to validation.

45. The unit of claim 38, wherein the air handling unit and power busses have instantancous fail-

over during operation of the cleanroom without loss of air or power to the cleanroom.



59. The unit of claim 38, wherein the unit further conprises a seal ed
envel ope followi ng validation for cGW manufacturing. 60. The unit of

cl ai m 38,woterigizes2she unit is portable. 61. A nethod ofPCRals2ong/0sssanitary
pre-validatable unit conprising: 5bui3dding at | east one controlled air

seal abl et6. st efhiel unadfl cdaiml Bamhem'm thanﬂitammpﬁms iaddjtidmal fdikeovbu isﬂfsdzinrsgo aprovide
mechani cal . syst.em r oom adj t he cl nroon1co risin | east two
e handriis TG HRTLCRROE SRR S S LS I PR B8 B w0 enfle F8The

r edundantas@ivatet gsthe cleanroon1mnth at Ieast Cl ass 100,000 air purity, the
air handling units connected to a one or nore supply ducts to the

cl eanr ogm arithcamitent hmitst38dwh¢reihrthe1(mﬁ0mmmisesa¢ﬂem1 e lwatenegas,| d&ain rveeoan amd
LQ'[emele:l V{%{%dl | 2 ﬁt;érgl:s)%ﬁl(g‘[ﬁ%f%lélis em VaVIt;lee 1[e alrabf31 119 {hﬁ meuhan{cg Sé/glatgg(%OIl’:l Z éJé ut ?etrance
busses tilatthepiawiod®. power to electrlcal outlets in the cleanroon1fron1tmo
sources, wherein the at |east two power supplies are connectable to one or
nor e ext4r nalThelwatafictzamh IBowderemohe calsndant sytsteens Uit tsup®riviat icliait advime cénole
phar mce%;[lrllecﬁdwgﬁou"tlsaeclta geldré %0 me(ﬁla 1 tcgrﬁd t(())fs claim 61, further

conpri sing 5t pre- va fl the “uhi't B an appllcable regulatory
agency. ,o63. ﬂ'éeunr{te&h glmo%g ﬁérén Hrctaﬂeor 1%5”%r ﬁﬂoug d Is nn§ctt%§ f‘f"om the
valldatlng the uni't "and sudrroun uﬁ Y d enve

f ol 1éwi refpcurabl, dater, arnirf onteg @aﬁtemtmf@e;tohrliedu gvater Gﬂhotmr mmmhlcsjccmheqbddap he6 1,
further canprising the step of connecting a unitary, information
20techn61ogy systemthat connects to an intranet, an extranet or both,
wher ei n g,he r r The
ot hod o ol st G of ARAPFL Furl: ARbEARL RirSof RSB FRLE: 3D SR Feamolit 1o 12
ext er nalingrem andégzese nmelot sedatilocloameoopr. nore sensor that nonitor,
tenperature, humdity, air pressure, equipnent status, security, chem ca
or bi ol ddi calTheanit ahvlpiat 38 wheiarthe mweaherlcdl ny stannesomounrsctivend vithgt cetkrts
25CQ@”GQBé§QmLB fhe unit. 66. The nethod of claim#®6l, further conprising
the step o l'ecting universal connectors including at |east one of an

el ectri CSQ' Vﬁ%%lt o\f\@ﬁgg%t%erel ﬁr%’cle!_'}ﬂAg'}n 1¥\@%O€fde(? it af lefaétldl;{s@tlb,@m, 1,000,

|nputs/outputs to standardi ze the uni
100 or 10 air purity.

53. The unit of claim 38, wherein the cleanroom comprises at least one pre-validatable centrifuge,
tissue culture hood, chemical handling unit, stirrer tank, chromatography column, cell sorter,
20  Dbioreactor, refrigerator, freezer, incubator, biosafety cabinet, temperature cycler, vacuum, or freeze
drier, culture media, water, solvents, disposables, pipettes, disposable containers, and other bioprocess

equipment that can be part of a validated process.

54, The unit of claim 38, wherein the clean room comprises at least one work table, work surface,

sink, cabinet, surveillance equipment, bags, office items, and chairs.

25 55, The unit of claim 38, further comprising one or more sealable passages for pipes, electrical

wirings, pneumatic or hydraulic lines, gas lines, communications wiring, and wireless connectivity.

56. The unit of claim 38, further comprising sufficient air-bearings under the unit to permit

movement of the unit.
57. The unit of claim 38, wherein the unit is adapted for transport via land, sea or air.

30  58. The unit of claim 38, wherein the unit further comprises one or more of an air conditioner; a
water cooling unit; a steam boiler; a water softener; a reverse osmosis unit; a still; a heat exchanger; a

hot water production system; and an air compressor.



67. The nethod of claim61, further conprising the step of fixing equi pnent
in the cleanroom 30prior to validation. 68. The nethod of claim®61l,
further cwopoigizeszst he step of adapting the air handl i ngCuniszolanesspower
busses to have instantaneous fail-ove® during operation of the cleanroom
W t hout 390ss Tk wiitr oOClajp0\dR) wharcinhie amgafortb@momp@s a sealed envelope following
2011/ 022312§PCT/ USéBPPO/ 04?599 25 69. The nethod of claim61, further

conpri si ng attlﬁnfor ol?angc?aﬁuﬂlég one or nore fail-over systens to provide

service aproomese e?&%ﬁa%u%ft%m ?tabll east one of the water, gas,

drain wa er P]I acl%lélt ar " or - wast enatter systems 70. The net hod of claim

further c i the ste tl the .water, gas, drain water, or
5vvastevva6lt]er s@m{gﬁéog&éﬁﬂgﬁumta‘g);)ret\éarlr@ a:ibrle tcomlanl%%e in the nechani cal

systemroom and the repairs occur without entrance into the cleanroom 71.
The et hod ofbuddliag m 6t onf wertttvdled o nptabE sterilizhtde sltapocnf; asbnnect i ng t he
redundant systens that support the clean roomto be swapped w t hout

speci al i zed ebweertigialthedpildree hanihesikal st womadgcent he dipparaeet deowrishg:cl ai m
61, further conprising the step of connecting flexible connector that

10al | ow t he uliensttwo dehandiredmith inkcyppoi reero Adiresn| thgclﬁanmmth@ pedvedst ri cal

water, drain Wat g al‘Nﬁ)StL c1¥¥% %En widfile Gl §60, MRS pu Talrﬂ@&dﬁﬁ GHep! I es
od

connected to the unit of clarm 61 conp Ising the
step of Conne‘@tﬂieﬂ@dt@ Qﬂq@fmb@aﬁn]ﬂdbdnc@ tp iM@tea@ndn@néenmuqbd%age into the

cl egproom forcoln%hl%étﬁ)n% tﬁegélga%ﬁ)ob'l nhlai% aﬁlhgﬁdiﬁl A exh 1%‘( \Qﬁ'é &9&6 of claim

61, further conprising the step of servicing the nechanical systemroom
15wi t hout entasdiangistirercd berrpenobmeleanR®m and gherpsterionbdlfe witadneh 61, furt her
conprising the step of providing the cleanroomwth at |east O ass 10, 000,
1, 000, 100 orat ke@st&ve pqyisr Pusyestthed proy i ppecrdeplodtietowtictsnpthe clopireqm frgmitiie

Cl eanroom sources, wherein the at least two power supplies are connectable to one or more external

electrical power sources and the unit is validatable for pharmaceutical manufacturing.

15  62. The method of claim 61, further comprising the step of pre-validating the unit by an
applicable regulatory agency.
63. The method of claim 61, further comprising the step of validating the unit and surrounding

the unit with a sealed envelope following validation for cGMP manufacturing.

64. The method of claim 61, further comprising the step of connecting a unitary, information
20  technology system that connects to an intranet, an extranet or both, wherein the system connects to

and controls one or more sensors.

65. The method of claim 61, further comprising the step of connecting one or more external
controls connected to one or more sensor that monitor, temperature, humidity, air pressure, equipment
status, security, chemical or biological contamination, hard wired internet connection or wircless

25  connection to the unit.

66. The method of claim 61, further comprising the step of selecting universal connectors
including at least one of an electrical, water, wastewater, gas, HVAC, water or air filtration

inputs/outputs to standardize the unit.

67. The method of claim 61, further comprising the step of fixing equipment in the cleanroom

30  prior to validation.

68. The method of claim 61, further comprising the step of adapting the air handling unit and
power busses to have instantaneous fail-over during operation of the cleanroom without loss of air or

power to the cleanroom.
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support the clean room to be swapped without specialized electrical or mechanical contractors.

72. The method of claim 61, further comprising the step of connecting flexible connector that
10 allow the unit to be moved without disconnecting from the electrical, water, drain water, waste-water,

gas, chilled water or hot water supplies connected to the unit.

73. The method of claim 61, further comprising the step of connecting to the cleanroom a first

and a second passage into the cleanroom for ingress and egress to the cleanroom.

74. The method of claim 61, further comprising the step of servicing the mechanical system room

15  without entering the cleanroom.

75. The method of claim 61, further comprising the step of providing the cleanroom with at least
Class 10,000, 1,000, 100 or 10 air purity that can be serviced without entering the cleanroom.

76. The method of claim 61, further comprising the step of including within the cleanroom
comprises at least one pre-validatable centrifuge, tissue culture hood, chemical handling unit, stirrer
20  tank, chromatography column, cell sorter, bioreactor, refrigerator, freezer, incubator, biosafety
cabinet, temperature cycler, vacuum, or freeze drier, culture media, water, solvents, disposables,

pipettes, disposable containers, and other bioprocess equipment that can be part of a validated process.

77. The method of claim 61, wherein the clean room comprises at least one work table, work

surface, sink, cabinet, surveillance equipment, bags, office items, and chairs.

25 78. The method of claim 61, further comprising the step of connecting one or more sealable
passages for pipes, electrical wirings, pneumatic or hydraulic lines, gas lines, communications wiring,

and wireless connectivity to the unit.

79. The method of claim 61, further comprising the step of positioning sufficient air-bearings

under the unit to permit movement of the unit.

30 80. The method of claim 61, further comprising the step of adapting the unit for transport via

land, sea or air.



