SUPPLY OF UTILITIES TO A FLEXIBLE MULTI-PRODUCT, MULTI-
TECHNOLOGY FACILITY FOR MANUFACTURING

CROSS-REFERENCE TO RELATED APPLICATIONS

[6001] Priority is claimed to U.S. Provisional Patent Application No. 61/140,339, filed
December 23, 2008, and U.S. Provisional Patent Application No. 61/227,658, filed July
22, 2009, the entire contents of each of which are hereby incorporated herein by

reference.
FIELD OF THE INVENTION

[0002] The invention relates to a flexible, multi-product, multi-technology, expandable
facility for manufacturing products, such as biologicals, pharmaceuticals or chemicals,

and manufacturing processes using elements of such a facility.
BACKGROUND

[0003] Conventional manufacturing facilities for the production of biologicals,
pharmaceuticals and chemicals (e.g., drugs) are typically designed for a specific type of
product and utilize fixed production components and systems. Generally, different types
of technologies or products, e.g. mammalian cell production of proteins, versus
mammalian cell propagation of viruses, versus bacterial protein production, require
construction of entirely different manufacturing facilities or manufacturing suites within a
manufacturing facility. Significant amounts of time generally are required to construct,
reconfigure or upgrade a manufacturing facility, as well as to complete a changeover
process (e.g., cleaning) between manufacturing campaigns of similar or different
products. Some manufacturing facilities may house multiple manufacturing suites to
allow parallel manufacturing campaigns, but limitations remain in this configuration, such
as for example, the time required to convert or modify a particular manufacturing suite
for use in manufacturing a different product (e.g., different technologies or types of
products), as well as to complete a changeover process (e.g., cleaning) between
manufacturing campaigns of similar or different products. In addition, the potential for
cross-contamination between different types of technology or products may limit the

ability to house parallel production systems within the same facility.



SUMMARY OF THE DISCLOSURE

[0004] Embodiments of the present invention seek to provide a manufacturing system
comprising (a) a core that is adapted to supply utilities for multiple manufacturing
processes and preferably is capable of high capacity supply, (b) and at least two, three,
four, five, six, seven, eight, nine, ten or more movable manufacturing bays adapted to be
removably coupled to the core and adapted for receiving the utilities supplied from the
core. In some embodiments, within the workspace defined by each bay, there is a facility
for performing one or more manufacturing processes, or portions or steps of
manufacturing processes, which can optionally be performed in parallel. The facility may
comprise a plurality of components, each of which performs one or more portions or steps
of a chemical, a biological, a pharmaceutical, or some other manufacturing process. The
manufacturing system optionally includes a plurality of clean connect areas positioned
adjacent to the manufacturing bays when connected to the core for controlling access to
the manufacturing bays and/or providing a clean area for making the utility connections
between the core and the manufacturing bays. The manufacturing system further
optionally includes a plurality of upper docking collars positioned above the bays when
connected to the core for supplying one or more utilities to the bays (e.g., under the force
of gravity). The manufacturing system optionally comprises one, two, or more holding
areas where a movable bay can be cleaned, and where optionally the configuration of
components that perform the manufacturing process, or portions or steps of
manufacturing processes, can be reconfigured. The manufacturing system optionally
comprises a drain, adapted to be removably comnected to the one or more movable
manufacturing bays, for discharging waste generated during a manufacturing process.
The drain for discharging waste is preferably isolated from the core, so as to avoid

contamination of the core.

[0605] Embodiments of the present invention also seek to provide methods of
manufacturing products that utilize one or more of the components of such a
manufacturing system. The systems and methods of the invention provide a number of
benefits, including flexibility and the ability to reduce the time and cost of reconfiguring
manufacturing from one technology and/or product to a different technology and/or

product (e.g., bacterial host cells, yeast/fungal host cells,



insect host cells, mammalian host cells producing protein, mammalian host cells
producing virus, plant cells or algae), and/or upgrading to newer, more efficient
technology, and/or changing production capacity (increasing or decreasing production) or
batch size (e.g., 100 L to 275G L, 5,000L to 20,000 L or vice versa), and/or decreasing the
changeover time from a first batch production run to a second batch production run,
which may be of the same or a different type of production run as the first production run,
and/or changing from manufacturing suitable for pre-clinical purposes (GLP, or Good
Laboratory Practice) to manufacturing suitable for FDA or other government regulatory

agency approved therapeutics (GMP, or Good Manufacturing Practice), or vice versa.

[0606] In addition, the systems and methods of embodiments of the present invention
provide the advantage of efficiently operating the manufacturing system at full capacity
with all available manufacturing bays operating. For example, manufacturing processes
utilizing different technologies can each be performed in parallel, and/or GLP and GMP
manufacturing can be performed in parallel, and/or small scale (e.g., teaching or pilot
scale} and large scale manufacturing can be performed in paraliel, e.g. by operating
multiple manufacturing bays that have different configurations. The systems and
methods offer the additional benefit of permitting ready expansion from low production
capacity to higher production capacity by adding more similar or identical bays. Down
time 1s minimized, particularly by utilizing the holding area to prepare manufacturing
bays, because production can be switched from one product to another almost
immediately by disconnecting one bay from the core and reconnecting a second bay to the
core. For example, the manufacturing system can manufacture one product for a period
of time (e.g., 1, 2, 3 weeks, 1,2, 3,4,5,6,7,8,9, 10, 11 or 12 months), and a second
product for the next period of time (e.g., 1, 2, 3 weeks, 1, 2, 3,4,5,6,7, 8,9, 10, 11 or 12
months), and a third product for the third period of time. As one example, the
manufacturing system can manufacture one product for one month, and a second product
for the next moenth. As another example, the manufacturing system can manufacture one
product for two months, a second product for the next month, and a third product for the
next two months, and so on in any combination of time periods and products.
Alternatively, the first, second and third products can be manufactured simultaneously.
Alternatively or in addition, the manufacturing system may be used for the manufacturing

of a batch of a first productin a



first bay, followed by disconnecting the first baiy from the core and connecting a second
bay to the core, wherein the second bay may be used for the manufacturing of a batch of
the first product or a second product. The second bay then may be disconnected from the
core and a third bay or the first bay connected for the manufacturing of a batch of the first
product, the second product or a third product. Batch manufacturing may be repeated in
this manner for any desired period of time and/or combination of products. Similarly, the
same configurations and methods apply where the first, second, third or more
manufacturing processes referenced herein are portions or steps of an overall
manufacturing process to produce a final product or intermediate product (e.g. where the
first product, second product or third product are intermediate products, or intermediate
stages of manufacture, produced en route to the final pharmaceutical product). In such
embodiments, the intermediate products may be readily transferred from a first bay to a
second bay, e.g. via a transfer panel (e.g., transfer conduit, transfer junction, transfer
cabinet, transfer chamber, etc.) or corridor (e.g., controlled corridor). This ability to
switch quickly from one product to another, to manufacture multiple products
simuitaneoﬁsly, or to repeatedly manufacture the same products. at a faster rate allows
manufacturers to keep up with product demand and also permits the novel concept of just-

in-time manufacturing for therapeutics.

[0007}] The manufacturing system and methods of embodiments of the present
invention seek to offer the added advantage of providing secure and controlled employee
access to multiple distinct and potentially proprietary technologies. In a single
manufacturing system, each manufacturing bay can have a separate access and separate
security system, .such that different companies could own or otherwise arrange for use of
(e.g., lease) different bays and permit only their authorized employees to access the
company’s proprietary technologies. In some embodiments, the core and at least one

manufacturing bay have different personnel with no cross contact.



[0067a] In one aspect of the present invention, there is provided a manufacturing system
comprising: a core adapted to supply two or more utilities to one or more manufacturing
bays, wherein at least two of the two or more utilities are selected from the group
conststing of (a) clean air, (b) clean water, (c) electricity, (d) oxygen, and (e) carbon
dioxide; a first movable manufacturing bay adapted to be removably coupled to the core
and for receiving the utilities; a first workspace defined by the first movable
manufacturing bay and accommodating a first facility for performing a first
manufacturing process; a second movable manufacturing bay adapted to be removably
coupled to the core and for receiving the utilities; and a second workspace defined by the
seéond movable manufacturing bay, the second workspace isolated from the first
workspace and accommodating a second facility for performing a second manufacturing
process in parallel with the first facility performing the first manufacturing process; a first
clean connect area adapted to be disposed adjacent the first movable manufacturing bay
when the first movable manufacturing bay is connected to the core, the first clean connect
area for controlling access to and from the first movable manufacturing bay; and a second
clean connect area adapted to be disposed adjacent to the second movable manufacturing
bay when the second movable manufacturing bay is connected to the core, the second
clean connect area for controlling access to and from the second movable manufacturing

bay.

[0007b] In another aspect of the present mvention, there is provided a method of
manufacturing, comprising: selecting a first bay from a plurality of available bays;
removably connecting the first bay to a core; selecting a second bay from the plurality of
available bays; removably connecting the second bay to the core; performing a first-
manufacturing process with a first set of components disposed within the first bay to
manufacture a first product; and performing a second manufacturing process in parallel
with the first manufacturing process with a second set of components disposed within the
second bay to manufacture a second product; moving the first and second bays to
locations adjacent to a corridor within a housing, the first bay including a first workspace
accommodating the first set of components, the second bay including a second workspace
accommodating the second set of components; and controlling personnel access to the
first and second workspaces via first and second clean connect areas disposed between
the corridor and the first and second workspaces, respectively, the first and second clean

connect areas connected by the corridor.
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BRIEF DESCRIPTION OF THE DRAWINGS

[6008] Figure 1 is a plan view of one embodiment of a manufacturing system of the

invention;

4b
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[0089]  Figure 2 is a side view of the manufacturing system of Figare [ including an
optional dratn and waste receptacie;

{6014} Figure 3 is a plan view of another embadiment of & manufacturing system of the
invention;

[0011]  Figure 418 a plan view of apother enbodiment of a masufacturing system of the
invention,

{0012] Figure 3 is a plan view of another embodiment of & manufacturing system of the

invention,
[8613]  Figure 6 15 4 side view of an optional upper docking collar; and

[6014]  Figure 7 is a plan view of another embodiment of a manufacturing system of the
invention.

DETAILED DESCRIPTION

[0015]  With refercnee to Figures | and 2, some embodiments of the manufacturing
system [0 of the present disclosure comprise a cote 12 and a plurabity of mavable
manufacturing bays 14 dispesed within an optional housing 16, as will be described in
further detil below. 1n the embodiment depicted in Frgure L, the system 10 includes frst
through sixth movable manufacturing bays 14a-14£ The bays 14 can be constructed of
generally any material and are generally box-shaped in the currently disclosed
embodiment. Other shapes are also intended to be within the scope of the invention. The
bays may be of a vasiety of sizes suitable for the intended manufacturing use, provided
the bays are of sufficient size and configuration to permit one or more personnef io
ceeupy the bay in erder to perform a manufacturing process, or portions or steps of
manufacturing processes, and provided the bays are of 4 size that is movable, such as for
exampte, by one of more means of movement as provided heredn. The term “bay” used
throughout the present disclosuse is merely an exeraplary term, and meant (o include
generally any free-standing structure that is disposed outside of (e.g., separate from) the
core 12, movable relative to the core 12, and defining an enclosed or partly eoclosed
space for performing a task or a group of tasks. Preferably, a by is of appropriaie size

and configuration for one or more personnel fo enter and perform a task or a group of
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{asks (¢.g., manufacluring processes, portion o sleps of a manufacturing process). As
such, persons having ordinary skill in the art would understand that sirilar structures can
alternatively be referred to as modules, suites, trailers, mobile units, peds. buildings, etc.,
or generally any other term that can be used 10 deseribe a movable structure defining an

enclosed workspace as desceribed herein.

[0616]  The core 12, which can oplionally comprise a “clean core.” supphies two or
mere, of firee oF more atilitics, for oxampte, to the manufacturing bays 14, wherein ot
least two or three of the two or more or three or more utilities are selected from the group
consisting of (a) clean air, (b} clean water, (¢) electricity, (dy oxygen, and {e) carhen
diexide. In an alternative embodiment, the three or more utilities can be selected from the
group consisting of () air, (b) watey, {¢) elecwicity, {d) oxygen, and (¢} carbon dioxide.

In another alternative embodiment, the three or more ulitities can be selected from the
group consisting of {a) clean akr, (b} sterile water, {c} electricity, (d} oxygen. and (2)
carbon dioxide. In yet another embodiment, the three or more utilities can be selected
from the group consisting of (a) air. (b} sterile water, (¢} electricity, {d) oxygen, and {¢)
carbon dioxide. The tenm “core™ used throughout the present disciosure meludes any
free-standing building, portion of a butlding or other structure disposed entirely separate
from the bays 14 such that the core 12 ¢an be sealed from the bays 14 and the bays 14 can
be sealed from the core 12, Moreover, the positien or Jocation of the “core” relative to

the bays 14 is not limited to any of the positions or locations deseribed herein, but rathey,
can include any building, portion of a building, or structure positioned relative to any of
the other system components including the bays [4. As such, the term “core” i not
timited to being focated in the center of the system or in any other locaticn. Moreover, as

mentioned above, he bays 14 are disposed owtside of the core 12, and therefore, the core

12 does not accommodals, surround, or atherwise contain the bays 14,

18017} “Clean water,” as used herein, can include, for example. filtered water, de-
jonized water, sterile water, distitled water, purified water (e.g., USP purified water, EP
purified water}, water for injection (e.g.. USP WFI, EP WFI), LSP sterile water for
injection, USP sterile water for inhalation, USP bacteriostatic water for injection, USP

sterile water for irrigation, or highty purified water (e.g., EP HPW). The USP designation
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means that the water is the subject ol an official monograph in the current LS
PHARMACQPEIA with various specifications for cach type. Similarly, the EP
designalion means that the water is the subject of standards of the Furopean

Pharmacopoeia for waler quality in drug manufucturing processes.

18018 “Clean air,” as used herein, can be defined by one of two standards used (o test
and calegorize the class of air, These two standards include the United States Federal
Standard 209F and the Intermational Standard 1SO 14644-1. Both standards define terms,
identify procedures for collecting and testing the air, and provide the statistical analysis
reguired to interpret the data, Federal Standard 209E classifications of air include Class
1, Class 10, Clags 100, Class 1,000, Class 10,000, and Class 100,000, The class number
{z.g., 100) is the maximum allowable number of particles 0.5 microns and larger per
cubic foot of air; the lower the number, the cleaner the air. The ISO classifications are
rated as (SO Class |, 180 Class 2, 180 Class 3, cle. through {80 Class 9. Class { under
both standards indicates the cleancst, ultrapure air. The 1SO Class 2 correlates most
closely to Federal Standard Class 100. Therefore, in accordance with the present
application, “clean wir™ can include, for example, any air classified in the range of classes
from class 100 to class 100,000 under US Federal Standard 209E and, in one
embodiment, in the range of classes from class 10,000 to ¢lass 100,600 under LIS Federal

Standard 209E.

{6019} Fusrther utitities thal can be supplied from the core 12 inciude, for example, (2}
clean air, (b) atmospheric air, {c) sterile water, (d) non-sterile water; {¢) eleciricity, () a
liquid eoolant; {23 oxygen, (k) carbon dioxide, (i} nitrogen, {j) argon, (k) helium, (})
purified water {e.g., USF PWS, USP WFI), (m} steamn, (n} clean air (e.g., filtered air), {o}
cormmunications (e g., telephone, data, Jocal area network), {p) non-potable water, (g}
potable (i.e., drinkable) water, {r) tap water, (s} well water, and (1) a liquid solution useful
in & marufacturing process {e.g., 2 nutritional media, a dilutton buffer, and/or a
purification media).

[0620}  In one emrhodiment, the core 12 can be a stand-along structure built in 2 fixed

location. In other embodimenis, the core 12 may be a stand-alone structure that itself is

movable on wheels, raits, tracks, by lifling and placement (e.g., by a crane, 2 crane on
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overhead rails. ete. ), awdifl, hovercraft, or other wir cushion, or by other means known in
the art. [n some embodiments, at fcast some of the wlilities can be stored within the core
12 itself. For example, utilities in gas or fiquid form can be contained within reservoirs,
tanks, or other containers housed within the core 12, and electricity could foreseeably be
supplied from o generator stored within the core. [n some ombodiments, the core 12 may
require connection o one or more mcoming utilities such as water, electricity, one ot

more gases, a computer network fine, an internet line, ete,

{6021} The core 12 depicted in Figure 1 includes a hexagonal architecture defining six
(6) distinet dock positions 1 8a-18f. Each dock position |8a-18f is adapted to be
removably coupled to 2 movable manufacturing bay 14, as depicled. As such, inthe
disclosed embodiment, the core 12 and the movable manufacturing bays 14 are arranged
in 2 hub and spoke configuration with the movable manufaciuring bays 14
ciseumfzrentially spaced around the core 12, A lincar arrangement is equaily suitable, as
will be described below with reference to Figures 4, 5, and 7, for exampie, and one of
ordinary skill in the art can envision a number of suitable configurations for the core 12
and manufacturing bays 14, That is, the core 12 and bays 14 are not Himited fo the
architeclure and configuration depicted in the attached Figures 1-7, but rather, may
include generally any architceture and configuralion. For example, the core 12 may
include a square, a rectangular, or an octagonat archiiecturey or generatly any other shape

capabie of serving the intended putpose,

[#022] The movable manufacturing bays 14 of Figure 1 are cach removably coupled to
the core 12 and receive the utilities. Inone embodiment, the bays 14 may be removably
coupled to the core 12 via one or more threaded couplings, one or more quick-connect
couplings. one or more quick-disconnect couplings, one or more male/female connectors,
onie oF More sanitary couplings, one of morg sanitary fluid connectors, one or more steam-
in-place connectors, one of more air duct connectors, and/or any other foresecable
mechanism capable of serving the intended purpose. In one embodiment, the bays 14 do
not actually physically removably connect 1o the core 12 (e.g., direct contact between the
exterior of the bays and exterior of the core), but rather, just to the fittings or other

devices that deliver the utilities. Such an embodiment includes, for example, bays that
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are in close proximity {e.g., adjacent} ta the core, or a distance from the core (e.g., 2
different area within the same housing) and stif! falls within the means of being “coupled”
to the core 12, as used herein, In other embodiments, the bays 14 can aiso be fixedly and
rigicly connected 1o the core 12, Such a configuration can advantageously help conirol
and/or Hmit the motion of the bays 14 relative o the core 12, For exampie, because the
bays 14 are movable, it is foreseeable that they may e equipped with & suspension
system, for exampic, o facilitute their maneuverability. Such suspension systems couid
inciude springs and/ar other dampeners that wouid enable the bays 14 to move up and
down, and rock side 1o side, for example, in response (o oading or movement over
uneven terrain.  However, some manufacturing processes and/or components for
performing manufacturing processes may be sensilive to sueh movements. Therelfore,
rigidly fixing the bays 14 to the core 12 can prevent such movement and ensure proper
process and compornent performance. Tn one embodiment, the bays 14 can be fixed to the
core 12 with fixation devices such as thrcaded (asteners, tongue and groove mechanisms,
cam-locks, manual lateh/locking systems, locking/coupling sysiems, and/or any other
coupling devices or fixation devices, [n some embodiments, such fixation devices could
he contained within a skirt system, for example, 1o maintain cleanimess. In other
srnbodiments, the core 12 andfor the bays 14 could foresecably be equipped with one or
mote jack-type mechanisms for raising the bays 14 off of the floor to prevent motion due
to the suspension system. This configuration may be particalarly advaniageous when the
bays ate not fixedly and rigidly connected to the core.  The one or more jacks may be
hydrauic, pneumatic, mechanical, electro-mechanical, or any other known Lype. The
jack-type system could be used mstead of rigidly fixing the bays 14 1o the core 12, or in
addition thereto, The jack-type systems could aiso be used to level the bays 14. The bays
14 could include other leveling devices, which couid foresegably inciude automatic
leveling devices. Moreover, the bays 14 could be equipped with braking mechanisms that

prevent the bays 14 fom moving away from the core 12 when aciivated.

[00237 Sl refering to Figure 1, each bay 14 defines a workspace 20 accommedating
a faeility 22 for performing » manufacturing process. As will be undersiood from the
complete description set forth herein, the term “facifity” is intended 10 include any and

everything that can be accomimodated within the bays 14, but for the actual operating
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personnel. For example, the lenm “facility” can include space within the bays 14, whether
divided rom (e.g., separated by walls or other barriers) or continuous with the remainder
of the space within the bay 14. In addition, the term “facility” can include enipty space
within the bays 14 or one or morg pieces of equipment for performing any one or more of
the processes or portions of processes described hercin. Moreover, the term "facility™ can
include cquipment that is generally unrelated to performing any of the processes or
portions of processes described herein such as ambient lighting equipment, coat hangers,
tockers, cabinetry, ete. The workspace 20 is defined as the interior portion of the bay 14,
within which a manufacturing process or portions or steps of the process isfare carried

oul,

{6024}  More specifically, the first bay 14a accommeodates a first facility 22a for
performing a first manefacturing process, the second bay |4b accommodates a second
facility 22b lor performing a second manufacturing process, and so on. This
configuration advantageously enables the various facilities 22 to perform muitiple overall
manufaciuring processes, or portions or steps of the same overall manufaciuring process,
in parallel, or in series. For the sake of clarity, only the first and second movabie
manufacturing bays 14a, 14b are depicted as including facilities 22a, 22b, but it should be
understeod that each of the remaining bays 14c-14f also include respective facilities. The
workspace 20 of each bay 14 1s isolated from the workspaces 20 of the other bays 14,
The workspaces are preferably isolated so 1s to avoid contaminating the respective
rranufacturing processes with raw materials, reagents o cells used in (and wastes from)
the other manulcturing processes, and vice versa. The isolation may be achieved by
ensuring there are no conduiis, air ducts, fluid lines, etc. shared between bays, Moreover,
isolation can be ensured by providing appropriately sealed entry and exit poins such as
doors, for example. In ane embodiment itfustrated with respect to the third
manufacturing bay 14d in Figure 1, the bays 14 can be cquipped with one way eatry
raoms 48 and one way exit rooms 50. The entry rooms 48 can be clean roems removably
and directly connected to an entry of the bay 14 via a movable corndor 49, The entry
rooms 48 can be for manufacturing personnel to don a clean suit or other manulucturing
attire, for exumpie, prior to entering the bay 14, The exit rooms 50 can be removably and

directly connected to the bays 14 via a movabie exit corridor 51. The exit rooms 30 can

o
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be for manufacturing personnel to exit the hay 14 into and change back into their street
clothes, for example. In some alternative embodiments, one way enlry and/or ¢xit rooms
may be contained within the bay 14, or may be attached 1o (e.g., adjacent to, exierior w}
the core 12, as will be described below with reference to the various embodiments
depicted in Figures 4-0.

[0625] The manufacturing bays 14 may be of different sizes and shapes based on
capacity and/or technology. As mentioned, the bays 14 are adapted (o be remavably
connected to the core 12, and to be movable. Mability can be accomplished via rajls,
wheels, tracks, lifting and placement {e.g., by a crane, a crane oft an overhead rail system,
ete.), airlift, hovercraft or other air cushion, or by other means known in the art, [ some
embodimens, the bays 14 could be self-propelled or towed. The bays 14 optionally
comprise sealabie access points 26, optionally with one-way access of materials and
personncl, that permit emplovess and raw materials or manufactured product to enter and
exit the bays 14, optionally with decontamination areas. Each bay may also be designed

for viewing by visitors, and as such could be equipped with windows or transparent walls.

[0026]  In any of the foregoing embodiments, optionally the movable manufacturing
bays 14 are not connected to cach other. In some embodiments, the movable
manufactaring bays 14 are seated from the core 12, except for the supply of the three
[two?} or more wiilities. Preferably, as depicted in Figure 1, the core 12 has one or more
sealable outlets 30 for supplying utilities to each of the respective manufacturing bays i4.
Accordingly, each bay 14 has at least one sealable infet 32 for receiving the utilities from
the core 12. Preferably, the core 12 is sealed from receiving incoming material from the
movahle manufacturing bays 14. This one-way communication can be achieved by using
a one-way valve, for example, disposed at the outlets 30 or arry other means known in the

art.

{0027]  Ks depicted with reference to the fifth manufacturing bay 14e in Figure 1, some
embodiments of the manufacturing svstem may comprise first and second outets 308,
30b associated with the core 12 for each bay 14, Each of the first and second outlets 30a,
30b discharge. or are adapted to discharge, at least one of the utilities. This embodiment

therefore requires at least one first inlet 32a and one second inlet 32b associated with the
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wmgvithle manultacering bay 14e. The at feast one first inlet 32a is removably coupled, or
adapted 1o be removably coupled, ta the first outlet 30a of the core 12, Simifarly, the at
jcast one second infet 32b is removably coupled, of adapted to be removably coupled, to
the second outlet 30b of the core 12, In additienat embodiments, cach of the first and
second outlets 30a, 30h of the core 12 can comprise a plurality of outlets, each of the
plurality of outfeis supplying, or adapted 1o supply, a distinct uiility of the three or more
utilitics. In such embodiments, the first intet 32z of each movable manufacturing bay 14
comprises a plurality of intets removably coupled, or sdapted to be removably coupled, to
the plurality of outlets of the first outiet 30a of the core 12, each of the plurality of inlets
of the first inlet receiving, or adapted to receive, a distinet utility from one of the plurality
of outlets of the first outlet. Correspondingly, the second inlet 32b of gach movable
manufaeturing bay 14 comprises a plurality of inlets removably coupled, or adapted o be
removably eoupled, to ihe plurality of outlets of the second outlet 30b of the core 12, each
of the plurality of inlets of the second iniet receiving, or adapied to recetve, a distinct

utility from one of the plurality of cutlets of the second outlet 305,

[0028]  Examples of utilities supplied from the core 12 include clean air, untreated air,
sterile water, purified water (WFI or water for injection), untreated water {for cooling or
other uses not requiring sterility), specialty gases, ey, oxygen, carbon dioxide, nitrogen,
argen, helium, electricity, iquid coolant, steam, communications {(e.g.. telephone, data)
and/or heat. Moreover, in some embodiments, the core 12 can accommaodate gne or more
HVAC systems for differen air handling modes (e.g., Class 100-100,000), computers for
menitaring, monitoring equipment, generators, backup generators. and optionally a
duplicate system for supplying such utiiities to ensure no ioss of productivity if a

breakdown oceurs. A duplicate system also allows an increase capacity if needed.

[6029]  In some embodiments, each individual bay 14 can be equipped with its own
HVAC air-handling unit, instead of or in addition to, 4 central HVAC air-handling unit
statipned in the core 12. Sueh individual HVAC units could be 2 or 3 phase units,
operating at 220 or 230 volts, for example, and sized depending the dimensions of the
bays 14. In such an embodiment, the individual HVAC units could =asily be serviced

when the bays 14 are disconnected from the core 12 without interrupting the
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muanufacturing process or processes being conducted in the other bays 14, Furthermore,
in some embodiments, cach bay 14 could be equipped with its own back-up electrical
generatar Tor use under circumstances where the main electricity supplied from the core
[2 is interrupied. In other embodiments, all of the utilities, but for a primary source of
water and electricity can be maintained on cach of the bays 14 themselves within utslity
rooms 23, for example, only one of which is depicted with reference to the fifth bay ide
in Fiiure 1. Such utility rooms 23 can be scaled from the respective workspaces 20 of the
buys 14, while the water and eleciricity can be supplied to the bays 14 in any ol the

manners described herein,

{0030]  In some embodiments, the first, second or more facilities 22 respectively
comprise 8 plurality of components 34 (shown in the first and second manufacturing bays
14a, 4b in Eigure 1}, Each of the components 34 performs one or more sieps ef 2
chemical, & biological, or a pharmaceutical manufacturing process. Embodiments of
manufacturing processes, or pertions or sieps of manulacturing processes, that the one or
more components 34 ean perform include but are not finited to one or preferably 2, 3, 4,
5.6,7,8,9, 10, 11,12, 13, 14, 15, 16 or more of the following:

cell inocutum prepacation;

culturing or fermentation of marmmalian cells such as Chinese hamster ovary (CHO})
celis, mouse myeloma cell lines, human embryonic kidney, human retinal cells, NSO,
HEK?293, PER.CE, or cells suitable for replicating viruses, such as African green monkey
VERO, MDCK {eanine kidney cells), CEF (chicken embryonic fibroblasts), 2BS,
Markt43, 8Ti, BF-1, CIK, EPC;

incubation of chicken eggs for vaccine production;

culturing or fermentation of bacterial or prokaryotic cells, incleding but not limited to
gram-negative or gram-positive organisms, Erxlerobacteriacene such as £. coli, eg. E.
coli K12 strain, £, coli X1776 strain, £. coli W3110 strain, and £. coli K5, Enterobacier,
Psendomonas such as P. fluorescens and P. aernginosa, Erwinia, Klebsiella, Proteus,
Salmoneita, e.g.. Salmonelln typhimurium, Servatia, ¢.g., Serraila mearcescans, and

Shigetla, as well as Bacilfi such as B. sulbitifis and 8. licheniformis, ot Streptomyces;
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culturtng fermentation of yoast or fungad cells, incliding but not limited to
Sueccharemyees. e.g. 5. corevisfae, Schizosuccharomyees pombe, Klyveromyeos, Pichia,
e.p. P pastoris. Candida, Trickoderma, Newrospora, e.g. N. crassa, Schwannaniyees,
[Hamentons fingi such us. e.g., Newrospora, Pepicillivm, Tolypocludium, neosporidia,
Aspergitins, e.g. A. nidulans and A niger. Hansenula, Kloeckera, Torulopsis, or
Rhodotornla;

culturing inscct cells, e.g. baculoviral systems, 819 cells;

growing plant cells, including but not limited to algae, tobacco, algae, duckweed, or
mushrooms;

inoculating cells or chicken eggs with virs;

harvesting cells or virus or culiure medium;

inactivated vaceing production, including but not limited to heat kitied pneumococcal or
formalin-treated viruses, lve vaccine production, including replication of influenza, or
other viruses far vaccines, e.g. measles, mumps, rubella, varicella, polio, rabies, HINT

Virus;

viral vector production, including but ot limited (o adenovirus, AAV, alphavirus,

poxvirus, refrovirus, picornavirus, paramyxovirus, rhabdovirus;

counting cells, cell viability measurement, osmolarity measurement, metabolite

measurement, lactate dehydrogenase measurement;

lysing cells;

centrifugation processes;

filiration processes;

freezing processes, including freezing of purified bulk product; thawing processes;

purification processes, including but not limited to ion exchange chromatography, aflinity
chromatography. hydrophobic interaction chromatography, hydrophebic charge induction

chrematography, size exclusion chromatography, metal affinity chromatography, protein



WO 2016/075389 PCT/US2009/069264

A chromatography, hydroxyapatite separation, mudticolums counterourrent solvent
aradient purification process,

buffer ditution processes, formulation and/or Hling processes, including but not limited to
adding cxcipionts, sterite filtrution, filling processes, freeze-drying, spray-drying,

pegylation, seaiing, labeling, process control, liguid nitrogen storage;
peptide synihesis and/or purification processes;
siRMNA synthesis and/or purtfication processes;

synthesis and/er purification of smalt organic molecules. Where such manufacturing
processes are portions of steps of an overall manufacturing processes 1o produce a {inal
product or intermediate product, the produci of such 4 portion or siep is referred to herein

as a “stage of manufacture.”

[0031]  Some embodiments ol components 34 for carrying out such manufacturing
progesses, or portions or steps of manufacturing processes, include but are not Himited ro
one or preferably 2,3,4, 5,6, 7.8, 9,10, 11, 12, 13, 14, 15, 16 or more of the following:
a culturing component, a harvesting component, a purifving component, a biosafety
cabinet, one or more cublurg Jasks, an mcubator, & carbon dioxide incubator, a ¢eil
counler, a cell viability measuring device, an osmolarity measuring device, a metabolite
measuring device, a lactate dehydrogenase measuring devize, a sealer, sterile connecting
devices, 2 micrescope, & water bath, a peristaltic pump, a bioreactor, including single use
or disposabie bioreactors, a wave bioreactor, 1 media baich tank, & buffer holding tank, an
agitator, a sparger, a light heuse for plants, a lank lor growing algae/duckweed, a room
for mushrooms, a pump, a piston pump, a diaphragm pump, a rotary lobe pump, a
positive displacement pump, a flow control valve, a centrifuge component, a disk stack
centrifiige, a pressure reguiator, a surge tank, a cell lysis component, a mechanical
disruptor, a shredder and/or extractor and/or vacuum system for separating proteins from
plants, alzae or mushrooms, 1 depth filter component, a clarification fiter, a holding tank,
an ultrafilivation component, a diafiltration component, an ultrafilyration/diafiliration
gystem, a drain line, a heat removal component, a recirculation tank jacket, a heat

exchanger, a faminar flow hood, a freezing system, one or more cryavessels, one or more
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cold haths, one or more liquid nitrogen systems, one or more freeze/thaw components, a
spray-tryer, a fieeze-drver, a bufTer ditution skid, an ton exchange chromatography
coiumn or mermbrane or skid or hed, an affinity chromategraphy colunm or membrane or
skid or hed, a hydrophobic interaction chromategraphy column or membrane or skid or
bed, a hydrophobic charge induction chromatography columa or membrane or skid or
bed. a higuid chromatography column or membrane or skid or bed, a high pressure liquid
ciromatography columu or membrane or skid or bed, 4 gas chromatography column or
membrane of skid or bed (for both separation of organic molecules and for analysis),
other separation technologies, a size exclugion chromatography colum or membrate or
skid or bed, a metal affinity chromatography column or membrane or skid or bed, a
protein A chromatography column or membrane or skid or bed, a hydroxyapatite colimn
or membratie or skid or bed, disposable purification systems, process conirol systems, a
filier housing, an uliraviolet analyzer, 4 conductivity probe, a steam seal, a steam trap, a
glagswasher, an autoclave, a sterilizing filter, one or more siertle containers, one or more
sterile vials, one or more sterile syringers, a lyophilizer, a firne hood {optionally
conneeted to an outiet in the bay) and relaied eqmpment for chemical synthesis, an
evaporator for removing solvents (opuionally connecied to an outiet in the bay), a
crysiallizabion system for purifying organics, one or more computer networks for
individual bays and for the core factlities, one or more analytical devices for agsaying
products, electrophoresis equipment {eg, SDS-PAGE), a pH meter, a mass specirometer,
an IR spectrometer, & UV spectrophotometers ¢for analysis or detection during
processing). in-line anzlytics attached to fermentation and purification gystems,
disposable fermentation systems from 20L - S000L or more using stir {e.g., Xcellerex) or
movemernt {e.g., GE Healtheare Wave), centrifugation equipment for either discontinuous
of cordinuous separation, clean air hoods or containment sysiems for filing, wiring for or
wireless systems for moniforing or automated processes, gas lines for clean air or
specially gases, waier lines, pumps for fluid transfer, containers for preduct collection,
freezer and cold room areas, non-aqueous solvent storage systems, conirol systems and

specialty software for automation and apparatus conirols.

[0832]  Other embodiments of components 34 for carrying out such mamifasturing

processes, Or portions or steps of manufaciuring processes, include but are not limited to

16
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one or preferably 2,3, 4, 5,6, 7,8, 9,10, 11, 12,13, 14, 15, 16 or more of the following:
4 culturing component, a harvesting component, one or more culture Masks, an ncubator,
a4 carbon dioxide incubator, a cell counter, a bioreactor, a media bateb tank, a cell lysis
component, sn autoclave, a sterilizing (ilter, and electrophoresis squipment such as an
SDS-PAGE.

[6033]  Other embodiments of components 34 (or carrying out such mapufaciuring
processes, or portions or steps of manufacturing provesses, mclhude but are not limited to
one or prefesably 2,3, 4, 5,6, 7, 8,9, 10, 11, 12, 13, 14, 15, 16 or more of the following:
a pueifying component, a biosafety cabinet, a sparger, 4 mechanical disruptor, an
ulirafiltration component, a diafiltration component, an ultrafitration/diafiliration system,
a laminar flow hood, one or more cryovessels, an ion exchange chromatography column
or membrane or skid or bed, an affinity chromatography coluran or membrane or skid or
bed, a hydrophobic interaction chromatography columsn or membrane or skid or bed, a
hydrophobic charge induction chromarography column or membrane or skid or bed, a
size exclusion chromatography column er membrane or skid or bed, a metal affinity
chromatography colums of menbrane or skid or bed, a protein A chromatography
column of membrarie or skid or bed, a hydroxyapatite column or membrane or skid or
bed, a quid chromatography column or membrane or skid or bed, a high pressure liguid
chromaiography column or membrane or skid or bed, a gas chromatography column or
merrbrane or skid or bed, a Ivophilizer, one or more extractor systems, one or more
evaporators each with an outiet in the bay, erystailization sysiems for purifying organics,
ong or rmore in-line analytics attached to fermentation and purification systems, and cne

or ore disposable fermentation systems.

[0034]  in some embodiments, the components 34 can inciude a hood for aseptic
processing, wherein the hood has oite, fwo, three or all organism counts selected from the
group consisting of: (a) viable particulate air organism count of < | CFU/m?, ¢hy settling
nlate organism count of < ¥ CFU/ hours, () Replicate Organisms Detection and
Counting (RODAC} plate organism count of < | CFU/plate, and (d) touch plate organism
conm of < 1 CFu/piate. In such embodiments, some methods of using the manufacturing

system couid include maintaining the hood fo have one, two, three or all organism counts
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sefected from the yroup consisting of: {a) viable particulale air organism count of <
CFUm?, (b) settling plate organism count of < | CFU/M hours, (¢} Replicate Organisms
Detection and Counting (RODAC) plate organism count of < 1 CFU/plate, and (d) touch

plate organism count of < 1 CFUiplate.

{0035] I some embodiments. the components 34 can include a surface fe.g.. wall,
Maor, counter and/or sink) or area, c.g., for aseplic processing, wherein the surface has
ong, two, three or all erganism counis selected fliom the group consisting of: {a) viable
particuiate air organism count of < 10 CFU/Mm’, {b} settiing piate organism count of < §
CFLU/4 hours, (¢} Replicate Organisis Detection and Counting (RODAC) plate organism
count of £ 5 CFil/plate, and (¢} touch plate organism count of < 5 CFU/plate. In such
embodiments, some methads of using the manufacturing systems coudd include
mintaining the surface to have one, two, three or all organism counts selceted from the
group consisting ol (a) viahie particulale ait organism count of < 10 CFLYm’, (b} seuling
plale organism count ot 5 5 CFL/S hours, {¢} Replicate Organisms Detection and
Counting {RODAC) plate otganism count of 2 3 CFU/plate, and (d) touch plate organism

count of < 5 CFU/plate.

10036  In still fwther embodiments, the components 34 can include a surface (e.g.,
wall, floor, counter and/or sink} or area, e.g,, for fermentation and/or purification
processes, wherein the surface has one, two, three or all organism counts selected from
the group consisting of: (2) viable particulate air organism count of < 100 CFU/m’, (b}
settling plale organism count of < 36 CFU/M4 hours, and (¢} Replicate Organisms
Detection and Counting {RODAC) plate organism count of < 23 CFU/plate. In such
embodiments, sume methoeds for using the manufacturing system could include
mainfaining the surface {o have one, two, three or all organism counts selected from the
group consisting of: {a) viable particulate air organism count of < 100 CFU/Mm’, (b}
gettting plate organisny count of £ 5¢ CFU/4 hours, and (¢ Replicate Organisms

Detection and Counting (RODAC) plate organism count of < 25 CFU/piate,

{8037}  Insome embodiments, cach movable manufacturing bay 14 comprises a control
system for contralling the associated manufacturing process independent of the

manufacturing processes carried oul in the other bays 14. Such a control system can

18
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include a central processor. a memory device, ane or mare user interfaces, any numbar of
sensors [or identilying various process parameters within the bays, and/er any other

control system components that may be desirable.

[0038]  In some cmbodiments, each of the movable manufacturing bays 14 further
comprises a drain 38 {shown m Figure 2) for discharging waste generated during the
associated manulfacturing processes. In one embodiment, the waste is discharged info a
waste receptacle 44, as shown in Figure 2. The waste receptacle 44 may include 2 seif-
contained waste holding tank, a system of pipes for delivering waste to a sewage system,
a cenfral waste treatment and disposal control mechanism, or any other foresesable
construction. In some embodiments, gravity-assisied flow permits the waste from each
hay 14 to exit the drain 38 and fiow 1o the waste receptacle 44 that is Jocated below (e,g.,=
one floor hejow) the bays 14, where the waste can be decontaminated, treated, and/or
processed, ele. The drain 38 and waste receptacle 44 are preferably isolated from the core
12, so as lo avoid contamination of the core 12. The drain 38 of each of the bays 14 can
be equipped with a ong-way check valve, a trap, or a similar flow contre) device to kandle
condensable gases, for example. In other embodiments, condensers (e.g,.. surface
condensers) can be used to remove emissions, such as volatile organic compound
etnissions. Morcover, in some embodiments, the drain 38 can include a cap, for example,

for sealing the drain 38 when the bay 14 is being transported.

[0039]  As mentioned above, in some embodiments, the manufacturing systen 10 also
comprises the housing 16. The housing 16 of the embodiment shown in Figure 1 contains
the core 12, the first through sixth movable manufactuting bays 14a-14f that are
connected, or connectabie, to the core 12, and any additional manufacturing bays 14 that
may be fater conticoted to thecore 12, In some embodiments, the system also comprises
a holding area 24, which may be disposed inside or outside of the optional housing 16.
The holding area 24 is preferably disposed away from the core F2 and provides a location
where sach of the movable manufacturing bays 14 can be positioned to undergo (i) 2
cleaning operation, whereby the workspaces of the first and second movable
manufacturing bays are cleaned, (ii) a change-over operatian, whereby the facilities of the

first and second movable manufacturing bays are altered, (iif) qualifying, preparation and
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toading of supplies and specific raw matenals Gacluding reagents, cells and/or disposable
mang facturing components) for the next manufacturing process, and/or {iv} a servicing
operation on any of the facilities 22, utilities, or an HVAC unit associated with the bays
14, For example, as depicted it Figure 3, one embodiment of the holding area 24 can
include a clean area 42, for introducing clean raw materials and/or utilitics to one or more
hay 14, and/or one or more dirty arcas {not depicied), for decontaminating or cleaning a
hay. The clean andfor dirly arcas may themselves include a walled-off section of the
holding area 24 with openings or passzges that are adapted to be removable coupled to
one or more access points of the bays 14, Such a configuration ensures that no cross-

contamination can accur between the dirty area and the clean area.

{0040} As depicted in Figure 3, the manufacturing system 10 can optionally comprise
or be disposed adjacent to auxiliary stations 40 such as analytical laboratories that are
capable of separately handling multiple sample types, 2 warehouse including shipping and
receiving areas, equipment storage arca, a cell bank storage area, large capacity freezers,
c.g., 2-8 degrees Centigrade, or -20 degrees Centigrade. or -70 degrees Centigrade,

offices or administrative space, conference rooms, auditeriums, process and formulation
tabs, and/or other research or development laboratories or facilities. In certain
embodiments, the manufaciuring system may comprise the core, bays, holding area and

auxillary stations within the same housing structure,

[0841}  In a related aspect, the invention provides methods of using the manufacturing
systems 10 to manufacture a plurality of products, preferably in paratiel, and preferably
using » plurality of distinct technologies. In some embodiments, the invention provides a
method of manufacturing a plurality of products that {first includes connecting the first
movable bay 14a to the core. Then, the method includes performing a first manufacturing
process with a first configuration of components 34 disposed within the first movable bay
I 4a 1o manufacture a first product, Then, the first movable bay 14a is disconnected from
the core 12, and a second configuration of components 34 can be established within the
first movable bay 14a. Next, the first movable bay 14a is reconnected Lo the sore 12, and
s second manufacturing process is performed with the second cenfiguration of

components 34 to manufacture a second product. In some instances, the second
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munufactaring process is distinet from the first manufacturing process. Moreover, in
some mstances, the time period required for disconnecting the first movable bay 14a from
the core 12, establishing the second configuration of compenents 34, and reconnecting the
first movable bay 34 to the core 12 can be 30 days or fess, 28 days or less, 21 days or less,
14 days or less, 10 days or less, 5 days or less, or 4 days or less, or 3 days or less, or 2

days or less, or 1 day or Jess, for example.

[0042]  In some embodiments, the method can further include supplying at leasl one
uiility to the [irst movable bay 14a from the core 12 when the first movable bay 1da is
connected to the care 12, The at least one wility includes at least one of the utilities,
preferably selected from the group consisting of (2) clean air, (b} clean water, {¢) oxygen,
and {d) carbon dioxide. Other utilities described hercinabove may be supplied, or any
othey foreseeable utility. In soms embodiments, three or more utilities, preferably
selected from the group consisting of {a} clean air, {b} sterile water, (c) electricity, (d)
oxygen, and (e} carbon dioxide are supplied to the first movable bay 14a from the core
12, Optionally, further wlilities may be supplied, including but not imited to any of the
uiiiities deseribed herein. '

[8043]  in some embodiments, connecting the first movable bay 14a to the core 12
inciudes connecting at Jeast one 32 inlet of the first movable bay 14a to at least one outlet
30 of the core £2, wherein the at least one outlet 30 of the core 12 supplies at jeast one
utility, preferably selected from the group consisting of (2) clean air, {b} clean water, (¢)
oxygen, and {d) carbon dioxide. In some embodiments, disconnecting the first movable
bray 142 from the core 12 comprises disconnecting the at least one inlet 32 of the first
movable bay 14a from the at least ane outlet 30 of the core 12. In some embodiments, re-
connecting the first movable bay 14z to the core 12 comprises re-connecling the at least
one inlet 32 of the first movable bay 14a fo the at feast one outlet 30 of the core 12. In
some embodiments, connecting the at least one infel 32 of the first movabie bay [4a to
the at leasl ane outlet 30 of the core [2 comprises conpecting a plurality of outlets 30 of
the core 12 to a plurality of inlets 32 of the first movable bay t4a, wherein each of the
phurality of cutlets 30 supplies a distinet utility. In some embodiments, disconnecting the

at least ane inlet 32 of the first movable bay 14a from the at least one outlet 30 of the core
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12 cotmprises disconnscting the plurality of inlets 32 from the plurality of outlels 30. In
some enbodiments, re-connecting the at least one intet 32 of the first movable bay 14a 1o
the at least one outiet 30 of the core 12 comprises re~connecting the pluralily of inlets 32

to the plurality of outicts 30

[0044]  Optionally, the method further comprises moving the first movable bay 14a fo
the holding arca 24 afier disconnecting the first movable bay 14a from (he core 12 and
orior to estabiishing the second configuration of components 34, Ther, the first movable
bay 14a is returned Lo the core 12 prior to re-connecting the first movable bay 14a thereto.
in some embodiments, the method further comprises cleaning the first movable bay 14a
while it is located in the holding area 24 and prior 1o establishing the second

configuration of components 34. In some embodiments, the method further comprises
eonnecting the second, third, fourth, fifth, or sixil: movable bays 14b-14fto the core 12
while the first movable hay {4a is connected to the care 12 withowt connecting any of the

second, third, fourth, fifth, or sixth movable bays 14b-14{ to the first movable bay l4a.

[0045]  Preferably, performing cach of the manufacturing processes in each bay 14
comprises performing one or more of a chemical, a biological, and a pharmaceutical
mamiacturing process, Embodiments of manufactaring processes inchude bt are mot
Emited to one or preferably 2,3, 4, 5,6, 7,8, 9, 10, 11, 12, 13, 14, 15, 16 or more of any
of the manu facturing processes described hereinabove, as well as any other

manufacturing process not specifically described hereinabove.

{0046]  In some embediments, the method further comprises performing a third, fourth,
fifth, and/or sixth manufacturing process within the second, third, fourth, fifth, and sixth
movable bays 14b-14f in parallel with performing the first manufaciuring process within
ihe first movable bay 14a. I some embodiments, the third manufacturing process is
distinet from the first manufacturing process. Thus, it should be appreciated that the
invention advantageously provides a flexible system whereby a single movahle
manufacturing bay 14, whether it be the first, second, third, fourth, fifth, or sixth bay 14b-
14F described herein, or any other bay, can be casily connected and disconpected from the
core 12 such that different manunfacturing processes can be carried out therein with

different configurations of manufacturing components 34.
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10647]  1n another aspect, the invention provides a method of manufacturing & plurality
of products that includes connecting the first movable bay 14a to the [irst dock position
18a of the core 12, whereby the first dock position 18a is first selected from the plurality
of dock positions 18a-18f. Then, a first manufacturing process is performed with a
configusation of components 34 disposed within the [irst movable bay 4a to manuficiure
a firsl product. Then, the first movable bay 14a is disconnected from the first dock
position 18u of the core 12, and a different {e.g., second, third, fourthy movable bay 14 is
conneceted to the first dock position 182 A manufacturing process is then performed with
a corfiguration of components 34 disposed within the different movable bay 14 to
manufactuce a different product ar 2 same product. In some instances, the time peried
required for disconnecting the (irst movable bay 14a from the first dock position 18a and
conneeting the different movable bay 34 to the first dock position 18a can be 48 hours or
Jess, o 36 hours or less, or 24 hours or less, or 12 hours or less, or 8 hours or Jess, for
example. In some other instances, the time period required for disconnecting the first
movabie bay 14a from the first dock position 18a, connecting the different movable bay
34 to the first dock position 18a, and beginning to perform the mmufactiring process 1o
manefacture the different products can be 43 hours or less, or 36 hours or lgss, or 24

nours or 1ess, or 12 kours or less, of 8 hours or less, for example.

{0048]  With this method, it should be appreciated that the system }0 of the present
disclosure provides the floxibibity of being able (o quickly switeh from manufacturing one
product in the first bay 14a to manufacturing a different (or same) product in a different
bay 14 without having to reconfignre (or clean} the components 34 in the first bay ida.
This can reduce manufacturing downtime and increase the overall productivity of ihe

system 10.

[004%]  In some embodiments, the methaed further comprises supplying at least one

utifity from the core 12 fo the movable bays 14 when the movable bays 14 are connected
to the core 12, The at least one utility is preferably selected from the group consisting of
(a) clean air, (b) sterile water, (c) oxygen. and (¢} carbon dioxide. Further utilities can be
supplied, including those discussed hereinabove, In other embodiments. three or more of

the utilities, preferably selected from the group consisting of {a) clean air, {b) clean water,
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{c) clectricity, (d) oxyeen, and (e} catbon dioxide, are supplied lrom the core 12 1o the
movable bays 14 when the movable bays 14 are conneeted to the core 12, Optionally,
further utilities may be supplicd, including but not limited to any of the utilities described
Berein. Moreover, in this method, the movable bays 14 can be conpected and
disconreated from the core 12 in any of the manners described hercinabove with the
previous methed, or in any other marmer known in the art. Furthermore, identical (o that
described sbove, performing sach of the manufacturing processes comprises performing
one of more of 4 chemical, a biological, and a pharmaccutical manufacturing process ot
portions or s1eps of manufacturing processes. Embodiments of manufacturing processes
include but are not limited to one or preferably 2, 3.4,5,6,7, 8,9, 10, 11,12, 13, 14,15,

16 or more of any of the manufucturing processes described herein,

(08501  In yet another related aspect, the invention provides a method of manufacturing
that includes selecting the first bay [4a from a plurality of available bays 14a-14f. The
first bay [4a is thes moved adjacent to the core 12 and removably connected thereto,
Next, the second bay 14b is selected from the plurality of available bays tda-14f and
maved adiacent to the core 12. The secend movable bay 14b is then removably
connected o the core 12, With the first and second movable bays 14a, 14b removably
comected 1o the core, a first manufacturing process is performed with the components 34
disposed within the first bay 14a to manufacture a first product, and a second
manufaciring process is performed i parallel with the first manufacturing process with

the components 34 disposed within the second bay 14b to manufacture a second product.

[0651] 1t should be appreciuted that ihis method provides the advantage of enabling
smanufacturing personnel lo select one or more bays 14 from any number of available
bays for performing multiple process in paralfel. The number of available bays is
limitless. The nl;mber of mamufacturing processes that may be performed in parallel is
only limited by the specific design snd configuration of the core 12 and the capaeity of
the core 12 to supply utilitics. The remainder of the system and the means for connecting

and disconnecting the bays 14 are the same as those discussed above.

[(052] In some embodiments, the method further comprises controlling the first

manufacturing process with a first control system associated with the first bay 14a, and
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controlling (he second manufacturing process with a second control system associated
with the sccond bay 14h. In this configuration, the {irst and second control systems can
be distinet control systems. [n some embodiments, the second manufacturing process is

controlled independently of the first manufacluring process.

{0853]  In yet another aspect, the invention provides a method of manufacturing that
includes sclecting a first bay 14a and a second bay 14b from a plurality of avajlable bays
4a- 141 and utilizing the first and second bays 14a, 14b to perform sequential pertions of
a single manufacturing process. After selection, the first and second bays 14a, 14b are
moved to the core 12 and removably coupled thereto. With the first movable bay 14a
coupled 1o the core 12, 2 product undergoes a first portion of a manufacturing process
with the components 34 siored in the first bay 14a (¢ bring the product to a first stage of
manufacture. The product in the first stage of manufacture is then transferred to the
second bay 14b. With the second bay 14b coupled fo the core 12, the product undergoes
& second portion of the manufacturing process with the components 34 stored in the

second bay 14b to bring the product to a second stage of manufacture.

|0054]  In stiil another aspect, the javention provides a method of manufactaring that
includes selecting a first bay from a plurality of available bays 14a-14f, moving the first
bay 140 to the core 12, and removably coupling the first bay thereto, With the Grst
mavable bay 14a coupled to the core 12, a product undergoes a first portion of a
manufacluring process with the components 34 stored in the first bay 14a to bring the
product te a first stage of manufacture. Then, the method inchides selecting 2 second bay
14b from the plurality of available bays 14a-14f, moving the second bay 14b 1o the core
12, and remavably coupling it thereto. With the second bay 14b coupled to the core 12,
the product in the first stage of manufacture is then transferved from the first bay 14a o
the second bay 14b. The product then undergoes a second portion of the manufaciuring
process with the components 34 stored in the second bay 14b to bring the product to a

second stage of manufacture.

0055  In some cmbaodiments, either or both of the forsgoing sequential manufaeturing
methads could further include selecting a third manufacturing bay t4c from the available

bays 14a-14f, moving the third bay 14 to the core 12, and coupiing the third bay 14c o
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the core 12, 5o contigured, the product in the second stage of manufucture is franstered
to the third bay 14¢. With the third bay 14¢ coupled to the core 12, the product undergoes
a third portion of the manufactaring process with the components 34 stored in the third

bay 1dc o hring the product to a third stage of manufacture.

[8056] By the {oregoing, if should he appreciated thaf the use of the terms first. sccond,
and thivd portions of manufacturing processes and first, second, ad third stages of
manufhcture are only used to express the relative order of these processes or slages, and
that each mav be infermediate to an overall process or progression through multiple
stayges.

H0057] It should be sppreciated that in some aspects of the methods described, the
overall manufacturing process is divided inte a plurality of portions, wherein each portion
is performed in a separate and distinct manufacturing bay 14 sequentially, for example.

fa contrasi. in other aspects of the methods described, the overali manufacturing process
is performed in a single bay 14. In some embodiments, however, the single bay 14 could
be separated or subdivided into a piurality of different sections divided from each other
by movable or openable partitions such as doors, walls, curtains, ete. So configured, the
various partions of the overall manufacturing process can be performed in isolated areas
of each individual bay, if desired. Any one of the foregoing types of processes is within
the scope of the present application, and the practical application of the invention will
depend on the specific product being manafactured, as well as the quantity being

manufactured.

{0858}  For example, in some embodiments, the invention provides a method of
manufacturing 500 liters of product (e.g., culture supernatant containing unpurified
product), wherein the first bay 14 inctudes components 34 for colturing such that the first
stage of manufacture includes cultured cells of the product. The cultured cells of the
product car then be transferred to the sevond bay 14b for fermenting such that the second
stage of manufacture comprises fermented product. The fermented product can then be
transferred 1o the third bay 14c for purification such that the third stage of manufacture
comprises purified product. This can be the end of the manufactaring process. In other

embodiments, more or less than 500 liters of product can be manufactured. For exampie,
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in oue embodiment, 2000 liters of product could be manufactured. The increased volume
could foresecably require the manufacturing process to be divided into ene or more

additional portions requiring, for example, ene or more additional separate bays 14,

[0059]  Fer example, when munufacturing 2000 Liters of product, the cultured product
produced o the first bay 14a can be transferred to the second bay t4h 1o underge o pro-
viral purification portion of the overall manufacturing process such that the second stage
of manufaclure comprises a pre-viral purified produel. The pre-viral purified product can
then be transferred to the third bay 14e for undergoing a post-viral purification portion of
the overall manufacturing process, thereby resulting in a post-viral purified product. The
post-viral purified product can then be transferred to a fourth bay 144, which has alrcady
been selected from the avaiisble bays 14a-147 and coupled to the core 12, for undergoing
a further puri fication portion of the process such as to yield purified product. The

purified product can be the finat end product.

{6060} In some embodiments, the method further includes any number of the additional
process steps discussed hersinabove. Various structures suitabie for transferring an
intermediate product or stage of manufzcture from one bay to another bay are described

heiow.

10061  While the manufacturing system 10 of the present disclosure has thus far been
described as optionally including externally located entry and exit rooms 48, 50 for
providing contralled access 0 the bays 14, as ilfustrated in Figure 1, altemative
embodiments could be configured to include different mechanisms for conirolling access

to the bays 14.

[8062]  For example, Figure 4 illustrates one alternative embodiment of a system 100
constructed in accordance with the present disclosure, and including one or a plurality of
clean connect areas 149, which are coupled (e.g.. removably, Gxedly) to a core 112. In
some embodiments, one clean connect area 149 15 disposed adjacent t© a movable
manufacturing bay 114, In other embodiments, one or more clean connect areas 149 are
disposed adiacent to one er more movable manufacturing bays 114, In the embodiment
depicted in Figure 4, the system 100 includes first through cighteenth clean connect areas

149a-149r and a corresponding first through eighteenth movable bays 114a-114r. The
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clean connect aeeas 149a- 1490 are gengric and not specifically assigned te any one bay
114. As such, one clean connect area 149%a-149r can serve any one of the bays | 14a-114r.
In some embadiments, the core |12 s rectangolar in shape and the bays 114a-114r
connect thereto stong ench side in 2 Enear arrangement, With the excepBion of its shape,
the core 112 can be identical to and include each and every feature of the core 12
described above with reference to Figures 1-3. Additionally, each of the bays 114a-114r
define workspaces 120 accommodating facilities 122 for performing mana facturing
processes antd can be identical to and include cach and every feature of the bays 14
described sbove with reference to Figures 1-3. Accordingly, each and every feature of

the core 112 and bavs | da-114r depicted in Figure 4 will not be repeated.

{0063]  Similar 10 the entry and exit rooms 48, 50 described above with reference 1o
Figure 1, the clean cormect areas [49a-145r of the system 100 depicted in Figure 4 can be
adapled to conirol zccess to and from the respestive bays 114a-114r. As such, each clean
cotineet area 14%9a-149r generally inciudes a square or rectangular steucture defining a
selectivaly sealable room positioned between a corresponding ong of the bays | 14a-114r
and a corridor {e.g., one of two primary corridors 10Ha, 101b), through which operating
personnel can pass into and out of the clean connect areas 1492-1491. In the disclosed
embodiment, the primary eorridors 101a, 101b extend as part of and along opposile sides
of the core 112 and are sealed therefrom such that personnel conmot pass between the core
112 and the primary corridors 101a, 101b. in other embodiments, the primary corridors
1013, 101h could be located at a pasition spaced away from the core 112, as depicted in

Figure 7.

{0864}  For example, Figure 7 depicts a system 400 including core 412, 2 plurality of
movable manufacturing bays 414, and a pair of primary corridors 40%a, 401b, In general,
each of these components can be constructed identical to any of the similar components

- described hersin, and therefore, the details will not be repeated. Additionally, the system
400 of Figure 7 can inchede one or more optional housings 416a covering and possibly
surrounding the areas occupied by the bays 414, as illustrated, or a housing 416b could
cover or surround the entire system 400 similar to the housing 16 described above with

reference to Figure 1. Still further, although not shown, the system 400 of Figure 7 could
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also be equinped to include transfer panels 190 and/or controlled corridors 192 similar to
those described above with reference to the system of Figure 4 for fcilitation fransfer of

product between the bays 414 if desired.

{60651  Furthermore, similar to the aystems described above, the system 400 of Figure 7
can he equipped with at least one holding arcy 424 that can be dispoesed inside or oufside
af the one or more houstags 416a, 4105, The holding ares 424 1s preferably disposed
away from the core 412 and provides a location where each of the bays 414 can be
positioncd lo undergo (i} a cleaning operation, whereby the workspaces ol the first and
second movable manufacturing bays are cleaned, (i) a change-over operation, whereby
the facilities of the first and second movable manufacturing bays are attered, (1)
quatifying, preparation and loading of supplies and specific raw materials (including
reagenis, cells and/or disposable manufacturing components) for the next manufacturing
process. and/or (iv) a servicing operation on any of the facilities, wilities, or an HVAC

unit associated with the bays 414,

[0066} One distinction between the system 460 depicted in Figure 7 and the system
100 depicted in Fignre 4, [or example, is the configuration of the primary corridors 401z,
401h refative 1o the core 412, That is, the primary corridors 4014, 401b each extend away
from the core 412 such that the bays 414 are positioned at different distances from the
core 412, In thig embodiment, the bays 414 are siill coupled to the core 412 in generally
the same manner that the bays 1 14 are coupled o the core 112 described abave with
reference 1o Figure 4. That is, the system 400 includes conduits 415, only one of which is
Hustrated for the sake of clarity, that carry uitlities from the core 412 to each of the bays
4l4. Tn one preferred embodiment, the conduits carrying the utilities from the core 412
extend over the bays 414 and drop down (o connect thereto, In other embodiments,
however, the conduits can extend from the core 412 in the ground oy floor of the system
400, for example, such that the conduits connect beneath the bays 414. In still some other
embodiments, the conduils could extend from the core 412 along the primary corridors
4014, 4015 to the bays 414, for example. or in generally any other configuration. While
the embodiment depicted in Figure 7 includes the primary corridors 4012, 401b extending

from the core 412 in two different directions, L.e., from the left and right side of the cote
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4172, this is merely an example, In some embodiments, one or more primary cormidors
A0 may extend in only anc diccetion from the core 412, two directions {¢.g., opposite)
from the core 412, such as depicted in Figure 7, or three or moere directions from the core

412

{0067]  While Figure 4 includes the primary corridors 101a, 101b extending adjacent to
the care 112, and Figure 7 ncludes the primary corridors 40{a, 4015 extending away
{rom the core 412, ather systers may not inchude primary corridors 101a, 101k at all. As
shown in Figure 4, the primary corridors 101a, 101k may be connected to each other by
orie of more seeondary corridors, such as for example, « pair of secondary corridors 105a,
1050 located at opposite ends of the core 112 such that personnel can pass between the
two primary corridors 104z, 101b and/or out of the system 100 entirely. Similar

secondary corridors could be used tn the system of Figure 7, if desired.

[0068]  As mentioned, in some embodiments, cach of the clean connect areas 14%a-1497
is genevally sguare, oF rectangular in shape. Inone embodiment, the clean connect areas
1494-149r can be fixedly coupled to the core 112 and each of the bays 114a-1 14r can be
removably coupled o a corresponding clean connect area 149a-149r. That is, flat interior
walls of the cleas connect areas 149a-{49r can be fixedly coupled to the core 112
adjacent flat exterior walls of the corridors 1014, 101b, as depicted. Moreover, flat end
walls of the bays | 14a-114r can be removably coupled to the core 112 adjacent flat
exterior walls of the clean connect areas 149-149r, Tn other embodiments, the clean
connect areas 149a-14%9r can be fixedly coupled to the bays 114a-114r and removably
coupted 10 the core 112 via the corridors 101a. 101b. In still furthey embodiments, the
cleas connect areas 1494149t can be structures separate from the core 112 and the bays
114a-114r and separately movable. In such an embodiment, the clean connect areas
149a-149r can be removably coupled {0 both the core 112 and the respective bays 114a-

1141,

[0069]  As mentioned above, the clean connect areas 149a-14%r serve (o control access
1o the bays 114a-114r. Therefore, cach of the ciean connect areas 14%a-149r includes 2
bay entry portion 151 and a bay exit portion 153 separated and/or scated from each other

by a partition 155 such as a wall, a pane of glass, etc. For the sake of clarity, the present
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embodiment of the bay entry and exit portions 151, 133 are Husirated with respect 1o the
tenth clean counecet arca 149] in Figure 4. bt all of the clean connect areas 14%a-149r

could be cquipped in the same manger.

[B07H]  The bay entry portion 131 includes an entry point | 51a and an exit point 151b.
The bay oxit pertion 133 includes an entry point 133a and an exit point 153b. The entry
point 1512 of the bay entry portion 131 is connected to an exit point 1035 of the primary
corridor 101h and the exit paint 1530 of the bay exit portion 153 is connected o an ealry
point 1034 of the primary comidor 101b. Moreover, the exit point 151b of the bay entry
portion 151 is connected 1o an entry point 1554 of the tenth bay | 14} and the entry point
153a of the bay exit portion 153 is connected to an exit point 155b of the tenth bay 114j.
Any or all of the entry poinis 1518, 1332, 1032, 1552 and exit points 151b, 153b, 103b,
155k in the clean connect areas 14%a-149r, the bays 114a-114r, and corridors 101a, 101b
can inciude selectively closeable passageways such as sliding doors, pivoting doors,
pocket doors, pocket doars with scals, roll doors, eurtains, removable or collapsible walls,
or any other type of device eapuble of at teast providing physical separation and

optionally providiag a seal such as an airtight seal when closed.

10071]  With the clean connect areas 149a-14%r configured as described, operating
personnel can enter and exit the bays 114a-114r in a controfled manper to prevent
contamination of the contents of the bays | 14a-] 14r and/or to prevent cross-

contamination between the bays T14a-114r.

[0072] For example, to enter a specific bay, e.g., the tenth bay 114 described with
reference to Figure 4, operating personnel must firsi enter the system 100 viaa
passageway 107 in one of the secondary corridors 1052, 105b.  In some aliermative
embodiments, persounel may first enter the system 100 directly via a passageway in the
primary corvidors 101a, 101b. At this peint, the operating personnel can stil be wearing
strest clothes or something similar, In the disclosed embodiment, the secondary corridors
19054, 105b can be uncontrolled spaces, i.e., spaces that are not required to satisfy any
“clean air” standards such as those diseussed above, or otherwise, From the secondary
corridor 105a, 105h, the operating personnel can enter the primary corridor 101b through

another passageway 109. In one embodiment, the primary corridors 101x, 101b can be
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maintained (o satisfy a clean air” standard,  For example, the prinmry corridors 101a,
101h could be maintained to satisfy, for example, any one of the Federal Standard 209E
classifications of air including Class 1, Class 10, Class 104, Class 1,000, Clasg 10,000,

and in some embadiments Class 106,000,

10673]  From the primary corridor 101b, the aperating personnel can pass through the
exit point 1035 of the primary corridor 101b and the entyy point 151a of the bay eatry
postion 151 of the clean conpect arca 149§ to enler the bay entry poriion 151, Onee in the
by entry portion 151, the operaling personsel can don a clean gown, clean scrubs, 2
clean suit, or some other “clean” attire before entering the tenth bay 114f, Once the
aperating personnel is prepared to enter the tenth bay 114, the operating personnel can
pass through the exit point 151b of the bay entry portion 151 and the entry point 1358 of
the tenth bay 114j and into the workspace 120 to assist in the performance of a

manufacturing process, a cieaning process, eic.

10074]  To cxit the workspace 120 of the tenth bay 1141, the personne] passes through
the exit point 155k of the tenth bay | 14j and the entry poim 153a of the bay exit portion
153 of the clean connect area 149, therchy entering the bay exit portion 1533, When
disposed In the bay exil portion 153, the operating personnel can degown and exit the bay
exit portion 153 of the clean connect area 149] via the exit point 153b of the bay exit
portiou 153 and the entry point 1032 of the primary corridor 101b. From the primary
corridor 101b, the personne! can retwrn to one of the secondary corridors 105z, 105b to
exit the system 100, for example. Thus, the clean connect areas 149a-149r operate to
comrol the flow of personnel into and out of the bays 114a-114r to prevent

contamination,

16075]  In one embodiment, each of the clean connect areas 14%a-14%r can be cleaned
and/or maintained to satisfy any one of {he Federal Standard 209E classifications of air
inciuding Class 1, Class 10, Class 100, Class 1,000, Class 10,000, and Class 100,000,
Preferably, the clean connect areas 149a-149r can be maintained to satisfy the same
standard classification as that which is maintained within the respective bays 14a-114r.
For example, for bio-manufacturing, the air within the clean cornect areas 14%a-149r and

the bays 1 14e-114r can be maintained at Class 10,000, i.e., the air contains less than
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LG parlicies that arg 0.5 microns and larger per cuble foot of air within the clean
connect arcas 149a-149r and the hays 114a-114r. To facilitate and maintain the air
classifications in the bays 14 and clean connect areas 149, the HVAC air-handling system
for the bays 14 can he additionaily equipped to ensure that air flows from the bays 14,
through the clean connect areas 149, and out lo the corridors 101a, 101k, Preferably, the
pressure diflzrential belween the bays 14 and the clean connect areas 149, amd the
pressure di [Terential between the clear connect areas 149 and the corriders 10%a, 101h,
woitld be matnzained at five hundredths of 2n inch (0,057 of waler, as is generally known
within the art. In other embodiments, wherein the bays 14 are utilized to manufacture
viruscs, for example, the HVAC air-handling system can be used to ensure that air flows
into the hays 14 from the corridors 1014, 101b. So configured, the bays 14 could be
equipped with filters and/or sinks that would trap any stray particles {n the air and prevent
them from escaping the controlled environment. While the air within the clean connect
areas 149a- 1491 and the bays | 14a-114r has thus fr been described as satisfying the same
air classificalion standards, in other embodiments, the air within the clean connect areas

149a-149r and the bays 114a-114r could be maintained at different standards.

16076 While the clean connect areas [492-149r have thus for been described as
defining bay entry and bay exit portions 151, 153 separated by a partition 135, ulternative
embodiments of the clean connect areas 14%a-14%r can also subdivide either or both of
the bay entry and exit portions 151, 153, For example, as ilustrated with respect to the
thirteanth clean connect area [49m depicted in Figure 4, one embodiment of the bay entry
postion 151 could be divided into 2 first stage entry portion 1592 and a second slage entry
portion 161a separated by a transition divider 163. The transition divider 163 can include
a selectively closeable passageway such: as a sliding door, a pivoting door, a pocket door,
a roll door, one or more curlaing, or any other type of device capable of at lsast providing
a designated and/or physical separation and optionally providing a seal such as an airtight

seal when closed.

{8077}  In such a configuration, operating personnel can first enter the first stage entry
portion 159a of the clean connect arga 149m to don a first level of clean sttire, e.g., clean

scrubs, and then pass through the ransition divider 163 and into the second stage entry

33



WO 2010/075389 PCT/US20:09/065204

portion 161a to don a second level of clean attire, .g., a clean suit, over the first set of
clean attire, prior to passing into the workspace 120 of the thirtcenth bay 114m. Upon
oxiting the workspace 120 of the thirteenth bay 1 14m, the operating personnel can
remave the frst and second levels of clean attire in the bay exit portion 153 in a manner

similar lo that described above with respect {o the tenth clean connect arca 149},

[0078)  In aliernative emhodiments, (he bay exit portion 153 of the ¢lean connget area
149m can aiso be subdivided into first and second stage exit portions 161b, 15%
separated by a transition divider 169 for enabling operating personne! to successively
remove the second level of clean attire while in the first stage bay exit portion 161b and

the first Jevel of clean attire while in the second stage bay exit portion 15%b.

[0079] I enc embodiment, the air within the first and second stage eniry pottions
1594, 161a and the first and second stage exit portions 16tb, 159 can be maintained in
accordance with the same or different air classification standards. For example, it one
cmbodiment, the first stage entry portion 159 and the second stage exit portion 15%b can
be maintained at Class 100,000, while the second stage entry portion 1612 and the first
stage exit portion 161b can be maintained at Class 10,000, which can be the seme as the

workspace 126 of the corresponding thirteenth bay 1 14m, for example.

{080} While only the thirteenth clean comnect area 1 14m has been described as
including first and second stage entty portions 159, 1612 and optional first and second
stage exit portions 159b, 161b, it should be appreciated that all or some of the clean
connect areas 149a-149r can be amranged in such a manner. Moreover, while the bay
entry and ¢xit portions 151, 153 of the thireenth clean connect area [49m have each been
disclosed as being optionally subdivided into two stage portions, ¢.g., 4 first stage entry
portion 151a and & second stage entry portion 1612, in alternative embodiments, the bay
entry and/or exit portions 151, 153 of any or all of the clean connect areas 149a-14%7

could be subdivided into 3, 4, 5, 6, 7, 8, 9, 10, or any other number of stage portions.

10081)  In the embodiment depicred in Figure 4, the provision of ntilities from the core

112 to each of the bays 1 14a-114r must be sealed from the primary corridors 101a, 101b.
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For exumple, in one (orm described with reference to the ninth bay 1144 depicted in
Fizure 4, the utilities supplied [rom the core 112 couid be provided within one or more
scaled flexible conduits 193a, 193b passing above, below, and/or through the primary
corridor 101 In the depicted form, the conduits 193a, 193b extend from a fixed location
in the core 112 where the wilities originate and terminate at a Jocation adjacent to the
respective bay 1141, So configursd, the one or more conduits 193a. 193b also pass above,
below, and/or through the associated clean conneet area 1491, Moreover, the terminal end
of the ong of mote condiits 1934, 193b can be removably connected 1o an external fitting
of the bay t 141 with w1y of the mechanical coupling means described above with
reference to Figures 1-3 such that the bay 1141 can be removed and swapped out for other

bays in accordance with the reachings of the present disclosure.

(6632} In another embodiment, the clean connect areas 149a-149r or portions {e.g..
subdivided sections) thereol can serve as a designated space for personae! o make the
utifity connections between the core 112 and (he bays 11da-114r.  For example, with
reference {o the (ifth bay | 14e depicted in Figure 4, each of the clean conrect areas 14%a-
149 could include selectively sealable openings 1952, 195k on opposing end walls
thereof. The opening 1952 on the wall adjoining the core 112 would be for receiving one
or more sealed Rexible conduits 193a, 193h from the core 112, and the opening 195b on
the wall adjoining the bay 114e would be for receiving one or more sealed fiexible
conduits 193a, 193b from the corresponding bay 114e. So configured, any method of
attaching the bay | ide to the core |12 would include receiving the conduits 1934, 193b
through the respective openings. Once received. 2 seal such as 2 rubber skirt, coliar, or
other mechanism, for example. can be closed or consiricied around the conduits 1934,
163b to provide an airtight seal. Thereafter, the clean commect area 149 could be brought
to a state of cleanfiness and a technician, for example, positioned within the ciean connect
area 149 could then connect the one or more conduiis 193a, 193b extending from the
core 112 to the one or more corresponding conduits 193a, 193k extending from the
associated bay 114e. So configured, in this embodiment, the clean cormett areas 149a-
1491 can provide o “clean” area for making the ulility connections in addition to or as an

alternative to providing controlled access to the bays 114a-1 144, as described above.
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[0083F  In general, any of the methods of using the manufacturing system 10 described
above with reference Lo Figure | apply in the same mammer to the system 100 depicted in
Figure 4. However. the methods can also be modified to include various features related
more specifically o the clean connect areas 14%a-149r. For example, one method of
manufacturing 2 plurality of products using the system 100 depicted in Figure 4 can
further inchude connecting a first movabie bay §14 (o 2 clean connect area 149 prior to
performing a first manufacturing process in the first movable bay 114, Moreover, the
method can include disconnecting the first movable bay 114 from the clean connect area
149 prior to connecting a different, second movable bay 114 to the same position of the
core 112, Finally, the method can further include connecting the second movabie bay 114
1o the clenn connect area 149 previously occupied by the first movable bay 114 prierto

performing another, second manufacturing process.

[0084]  In another embodiment, the method ean further include connecting eniry points
1552 of each of the first and second movahle bays 114 to exit points 151b of the cican
connect arca [49 and connecting exit peints [55b of each of the first and second movable
bays 114 to entry points 153a of the clesn connect area 149, Moreover, the method can
include disconnecting the entry point 135a of the first movable bay {14 from the exit
point 151b of the clean connect area | 49 and disconnecting the exit point 155b of the first

maovable bay 114 from the entry point 153a of the clean connect area 149,

[6085]  Still further, the system 100 depicted in Figure 4 can also be adapted to
facilitate ihe method described above wherein the manufacturing process s broken into 2
plurality of sequential portions, each poriion being performed in a separate and distinct
manufacturing bay 114. Far example, as discussed above, at the end of each portion of
the manufactaring process, the product is transferred from one bay to another bay unti]
the desired product or stage of manufacture is produced. As depicted in Figure 4, cach of
the bays 114 are disposed side-by-side, and as such, could include corresponding transfer
panels 190 for transferring the product between the bays 114, In Figure 4, each of the
first and second bays 114a, 114b are iliustrated as including a trangfer panel 190 that is
aligned with the transter panel 1990 of the other bay, but it should be appreciated that any

or ail of the bays 114 conid include a similar wansfer panel. In some embodiments, the

36



WO 2010/675389 PCTAIS2009/069204

transter panels 190 could merely include a window, door, or other type of panel that can
be opened/closed to pass product through by hand, for example. In some embodiments.
the transfer panel 190 can include a scalable conduit that extends between the first and
second bays { 14a, 114b for pumping product therebetween. In some embodiments, the
scalable conduils can inciude, at least in part, disposabie conduits that can he replaced at

the end of each manufacturing cycie for example.

10086] Instead of modifying the system 100 of Figure 4 to include the transfer pancls
.190, anether embediment could include controlled corridors 192 disposed between or
extending from and connecting adjacent bays 144 to facilitate transfer of product between
the bays when performing the sequential manufacturing process. Figure 4 identifies 2
single comtrolied corridor 192 disposed beiween the third and fourth bays 114c, 1144, but
it should be appreciated that simifar contralled coridars 192 could be disposed between
or extending from and cornecting any or all of the adjacent bays [14. The air in the
controtted corridors would preforably be maintained at the same classification level as
that maintained in the bays 114, f.e,, preferably Class 10,000 such that manufacturing
persormel could travel between bays 114 without compromising the clean state thersof.
Mareover, although nol depicted, sach of the bays 1 14 would require at least one door,
for example, enabling passage from the bays 114 to the controlled cornider 192, As such,
at the end of a first portion of a manufacturing process performed in the third bay 114c of
Figure 4, for example, the manufacturing personnel could exit the third bay 114c carrying
ar otherwise transporting the product into the controlied corridor 192. Once in the
controlled corridor 192, the door to the third bay 114¢ would be closed and seaied, and
then the door o the fourth bay 114d could be opened to enable the personnel to enter the
fourth bay 1 144 with the product.

[0087] Referring now to Figure 5, a further system 200 constructed in accordance with
the principles of the present disclosure is illustrated including a core 212 and a plurality
of movable manufacturing bays 214 connected or connectable to the clean connect core
212. The core 212 and the bays 214 can be identical to and include each and every
feature of any of the bays 14, 114 described above, and therefore, each and every feature

will not be repeated.
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{008%]  Similar io the system 100 described above with reference to Figure 4, the
system 200 includes two primary coridors 201, 2016 disposed alony the core 212 and
Between the core 212 and the bays 214 to provide operating personnet access io the bays
214, Additionally, similar to the system 100 deseribed above with reference to Figure &4,
the systom 200 includes a plurality of clean connect areas 249 disposed o disposable
adjacent to o corresponding plarality of the bays 114 for controbfing access fo the bays
214. Stilt further, zithough not shows, the system 100 of Figare 3 cowld also be equipped
to include transfer pangls Y90 and/or controlled corridors 192 similar to those described
above with reference to the systems of Figure 4 for facilitation transfer of product between
the bays 214 if desired. In Figure 5, the system 200 includes first through fifth movable
bays 214a-214e coupled o a corresponding fiest through fifth clean connect areas 24%a-
249, A sixth clean connect arca 249 coupled (o the core 212 remains open and
available for being coupled o another movable bay 214, While the system 200 in Figure
5 only includes six clean connect areas 249 coupled to the core 212, this is only an
example, the systemm 200 could include any number of clean conmnect areas 249, Unlike
the system 100 described with reference to Figure 4, however, each of the clean connect
areas 249 of the sysiem 200 depivted in Figure 5 includes o male component 27 and a
femate companent 273, la Figure 5, the male and female components 271, 273 afthe
clean connect areas 249 are Dlostrated schematicaily to convey the gengral concept. Any
practical embodiment of such compenents 271, 273 may not necessarily assume the formn

depicted, especially in terms of shape, scale, dimension, proportion, efc.
P P p

{0089]  Each of the male components 271 is fixedly connected to one of the plurality of
movable manufacturing bays 214. Bach of the female components 273 is fixedly
connected to the core 212, adjacent to one of the primary corridors 201a, 201b. In
alternative embodiments. the male components 271 can be fixedly coupled to the core .
212 and the femnale components 273 can be fixedly coupled to fhe bays 214, As such,
whe 2 bay 214 is coupled to the core 212, 1 tongue 271z of the male component 271 of
the clean conmect area 249 is disposed within 4 recess 273a in the female component 273
1¢ interlock the bay 214 to the core 212, Such interlocking configuration of the male ad
female components 271, 273 of the clean connect areas 249 can assist in properly

aligning the bays 214 to the core 212 to ensure thal any conngctions for the utilities
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supplied [rom the core 212 can properly align with connections carried by the bays 214
andfor clean connect areas 249, To facilitate the passage of operating personnel between
the male component 271 and the fernale component 273, cach can be equipped with entry
and exit points similar te the entry and exit points between the clean connect areas 149
anl bays {14 described above with reference 1o the system 100 depicted in Figure 4.
Therefors, the details will not be repeated. Other features and characteristics of the clean
connect sreas 249 can be identical to and include cach and every feature of the cleun

connect areas 149 described above, and therefore, will not be repeated.

[0080]  With continued reference to Figore 5, the two comridors 201a, 2016 of the
systern 200 are connected 1o 2 controlled area 279, which is in turn connecied to an
uncontroiled atea 281, A “controlled area,” as used herein, means an avea that is
maintained 1o satisfy a “clean air” standard such as one of the clean air standards
discussed hereinabove, As such, an “uncontrolled aren,™ as used herein, is an ares that is
not mamtaingd in accordance with a “ciean air” standavd. The uncontrolied area 281 can
be further conpected to one or more changeover facilities 283 via controlled and/or
uncontrolied corridors 285, The changeover facilities 283 can be adapted to receive one
or more bays 214 for cleaning or changing the components thercin in preparation 1o
perform additional runs of the same manufacturing processes or perform different
manufacturing processes, identical to that which was described above with respect to the
holding areas 24 of the system 10 depicted in Figures 1-3. As depicted on the lefi-hand
side of Figure 5, the changecver facilities 283 can have a plurality of female components
273 adapted to receive male components 271 to establish clean connect areas 249
hetween the changeover facility 283 and the bays 214.- As such. operating personnel can
access the bays 214 from the uncontroiled corridors 285 through the clean connect areas
249 in  manner identical to that which was deseribed above with reference to Figure 4,
Although not depicted, the changeover facility 283 on the right-hand side of Figure 5 can
be equipped in a manner identical to the changeover facility 283 on the lefi-hand side of

Figure 5.

{0091]  Still referring to Figure 5, the system 200 i1s further distinet from the systems

16, 100 described above in that the core 212 Includes Two separnte core components 212z,
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212b connected together at an adjoning wsl 213, In essence, the two core components
2124, 212h are extensions of each other and operate in conjurction lo provide utidities to
the plurality of bays 214, as nceded. [ one embodiment, each core component 2124,
217h fs movable such that, if desived, the systern 200 couid operate with a single core
component, such as core component 212b, for example. Morcover, it is foresceabie that
the syslem 200 could be equipped with additional core comporents (ol shown) that
could be moved into position and connected fo the exisling core 212 (o increase the
operating capacity of the entire system 200. These additional core components could be

attached to the end of core component 2(2h, as illustrated by the arrow in Figure 5.

16692]  In view of the foregoing, it should be appreciated that any of the methods of
using the mannfacturing systems 10, 100 deseribed above with reference to Figure | and
Figure 4 apply in the same manner to the system 200 depicted in Figures 5 and 7, and

therefore, (he details thereof will not be repeated.

{0093]  Thus far, the present disclosure has described vanious systers 10, 160, 200, 409
wherein movable bays 14, 114, 214, 414 are connected or connectable te a core 12, 1 12,
212, 414 that supplies various utilities to the bays 14, 114, 214, 414, In each of the
disclosed embodiments, the core 12, 112, 212, 412 is located beside the bays 14, 114,
214, 414. In an alierative embodiment, 4 system constructed in accordance with the
present disclosure can be configured such that at feast some of the utilities can be
suppiied to the bays 14, 114, 214, 414 from above to obtain various advantages, such as
for example advantages associated with utilizing the force of gravity to deliver the
utilities andfor advantages of spatially separating the locations of utility couplings and

personne! access.

[0094]  For example, Figure § pantially depicts an altemative embodiment of 4 system
300 constructed in accordance with the present disclosure wherein one bay 314 of a
plurality of bays is removably coupled 1o a core 312 via a clean connect area 349 and
remavably coupied beneath an npper docking collar 391, While Figure 6 illustrates a
stagle upper docking collar 391, the sysiem 300 could include a plurality of docking
cotlars 301 dispesed at 2 plurality of locations, respectively, on the core 312, at which any

one of a plurality of bays 314 could be docked. The plurality of docking collars 391
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could be entirely independent, separate and disconnected from each other, connected, or
contiguous. For example, although the description and claims may refer to a first docking
coflar, a sccond docking collar, erc., these two componerts may be portions of a single
contiguous docking collar, An interstitial maintenance space 392 separates the upper
docking collar 391 from the top of the bay 314 when the bay 314 is connected to the core
312. In the disclosed enthodiment. the upper docking eoliar 391 extends outward from
and is fixedly coupled to the core 312, Similar to the core 312, the upper docking cotlar
391 is isoiated from the bay 314 such that operating personnet cannot pass between he

bay 314 and the upper docking coltar 391, In some embodiments, persomnei can pass

between the upper docking collar 391 and the core 312,

108951 As mentioned, the upper docking collar 391 supplies one or mote utilities fo the
bay 314. This can be facilitated by the incorporation of one ot more conduits 393
extending downward from (he upper docking cotlar 391 to the bay 314. That is, the collar
391 could include ports for connecting to the conduits 393, which in seme embodiments
could include lines, such as gamma irradiated disposable lines with valves for fiquid
transfer, [or example. When the bay 314 is moved into position beneath the upper
docking collar 391, as depicted, maintesance personnel can access the interstitial
mainienance space 392 to make the connections between the upper docking collar 351
and bay 314 with the one or more conduits 393, i is foreseeable that the one or more

conduits may include electrical lines, data lines, air duets, floid lines, gas lines, etc.

[0696] In one embodiment, the one or more utilities supplied from the upper docking
collar 391 includes one or more of {a) clean air, {b) clean water, {¢} eleciricity, (d)
oxyaen, {e) carbon dioxide, {f) a nutritional media, (g) a dilution buffer, h) a purification
media, and (i) a local area network. Other embodiments could include other utiiities
supplied from the upper docking collar 391. To supply clean air to the bay 314, the upper
docking collar 391 can be equipped with HYAC equipment. Positioning the HVAC
equipment in the upper docking collar 391 above the bay 314 maximizes the amount of
space available for cxhausting heat and related gases through a roof 391a of the upper
docking eoliar 391. Additionally, when the HVAC equipment is used 1o provide cool air

{0 the bay 314, positioning the 1V AC equipment above the bay 314 facilitates the
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detivery of the coal air, which is heavier than warm air, and therefore naturally travels
downward under the force of gravity, Morcover, storing clean water and the various
Hquid media, which is uiilized during bio-manufacturing processes, in the upper docking
collar 391 allows for gravity feeding, which eliminates or at least reduces the number of
pumps required in the system. Reducing or ciminating the number of pumps required o
aperate the manufacturing facility can advantagecusly reduce energy cosls, maintenance

costs, and heat gencration, as well as increase the overall cfficiency of the system.

[0097]  In general, any of the methods of using the manufacturing systems 10, 100, 200,
400 deseribed above with reference to Figure 1, 4, 3, and 7 apply in the same manner to
the system 300 depicted in Figure 6. However, the methods can also be modified 1o
include various features related to the clean connect area(s) 149 and/or upper docking
collar(s} 391. For exampie, any method of manufacturing a pluratity of prodeets using
the system 300 can further include connecting one or mrore movable bays 314 to one or
more corresponding upper docking collars 391 prior 1o performing manufactering
processes in the movable bays 314, Moreover, any method of using the system 300 can
further include delivering one or more wilities under the force of gravity from the upper

docking collars 391 1o the bays 314 during the respective manufacturing processes,

[0098]  Moreover, in some embodiments, the force of gravity can be utilized to deliver
one or moje utilities to the bays without using the upper docking collar 391 described
with reference top Figore 6. For exsmple, as described above with reference to Figures 4
and 7, in some embodiments, the utilities can be supplied to the bays 114, 414 from the
core 112, 412 via condpits 193a, 193b, 413, As discussed above, the conduits 193a,
193b, 415 can be arranged to travel from the core 112, 412 abave the bays 114, 414 such
that they drop down and conneet fo the bays 114, 414. In such a configuration, at Jeast
some of the utilities delivered via the conduits 193a, 193h, 415 could experience the force
of gravity upon crﬁering the bays 114, 414, Thus, il should be appreciated that delivering
utifities to the bays 14, 114, 214, 314, 414 is not limited to an embodiment that requires
an upper docking collar 391, bul rather, the upper docking collar 391 is merely one

embodiment for accomplishing this.
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W9yl While various methads of manulacturing products have been described herein
a8 being distinct methods, it should be appreciated thal any aspect of the various methods,
or the entire methods, may be combined with the other methads to construct z single

method of mamtlacturing utilizing the sysiem 10 disclosed herein,

[061806]  While the buys of the various embodiments of the systems described herein
have been generally depicted as including siatie dimensions delining, some embodiments
ol the bays could be equipped with movable walls, pop-out walls, or sections, for
example. that would enable the size of the workspace lo be altered. So configured, the
workspace size could he increased to accommedate large capaciy manufacturing
processes, and/or the external dimensions of the bays could be decreased to facilitate the

manguverabiiity of the bays during fransporl.

[08101] The foregoing embodiments serve only lo Hluswate the invention and are not
intended to limit the scops of the invention in any way. While the inventions have been
described with an emphasis spon preferred embodiments, (L will be cbvious {o those of
ardinary skifl in the art that variations of the preferred arrangements and components may
be used within the manufacturing system and variations of the methods may be used. It is
thus intended that the invention may be practiced otherwise than as specifically deseribed
herein. Accordingly, this invention inchudes ali modifications encompassed within the
spirit and scope of the invention as defined by the following aspects, which represent a
nan-exhaustive listng of examples or embodiments of the invention, and the appending
claims.

[08182) Aspect i A manufacturing system comprising: & core adapted to supply two
or mors utilifies to one or more manufacturing bays, wherein at keast two of the two or
more utilities are selected from the group consisting of (a) clean air, (b} clean water, (¢}
electricily, () oxygen, and (¢) carbon dioxide; a first movible manufacturing bay
remavably coupled to or adapted to be removably coupled to the core and for receiving
the utilities; # first workspace defined by the first movable manufacturing bay and
accommosdating a fvst facility for performing a first manufacturing process; a second
mavable mamifacturing bay removably coupled to or adapted to be removably coupled to

the core and for receiving the urilities; and a second workspace defined by the second
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movable manuluewring bay, the second workspace tsolated from the first workspuce and
accommodating a second facility for performing a second manufacturing process in

paralie] with the {3rst faciiity performing the first manufacturing process.

[60103]  Aspect 20 A manufucturing system, comprising! a core for supplying one or
more utilities to one or more manufaeturing bays: a first movable manufaciuring bay
removably coupled to or adapted 1o be removably coupled to the core for receiving the
one of more utilities: a first workspace defined by the first movable manufactaring bay
and nccumhodating, a [irst Facifity for performing a {irst manufacturing process; a first
clean connect area adapted to be coupled to the first movahle manufacturing bay and
selectively isolated from the first workspace, the first clean connect ares for performing at
teast one of the following functions when coupled 1o the first movable manufacturing
bay: {a) controlling personnel flow to and from the first movable manufacturing bay and
iby providing a clean area {or connecting the uiilitles between the core and the first
movable manufacturing bay; a second mevable manufacturing bay removably coupled to
or adapted (o be rerovably coupled to the core for receiving the one or more utilities; a
second workspace defined by the sccond movable manufacturing bay. the second
workspace isolated from the first workspace and accommodating a second facility for
performing a second manufhcturing process in paraliel with the first facility performing
the first manufacturiag process; and a second clean connect area adapted to be coupled to
the second movable manufacturing bay and selectively isofated from the second
workspace, the sevond clean connect area for performing at least one of the following
functions when coupled to the second movable manufacturing bay: (a) controliing
personnel flow to and from the second movable manufacturing bay and (b) providing a
ciean area for conmecting the utilities between the core and the second movable

manufaciuring bay.

[00104]  Aspect 3: A manufacturing system comprising: a core supplying one or miore
utilities to one or more manufacturing bays; 4 first movable manufacturing bay removably
coupled io or adapted to be removably coupled to the core and receiving the utilities; a
first workspace defined by the first movable manufacturing bay and accommedating &

first facility for performing a fivst anufacturing process; a second movable
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manufacturing hay removably coupled to or adapied 1o be removabiy coupled (o the core
and receiving the utilities; s sccond workspace defined by the second movable
manufacturing bay, the second workspace isolaled from the first workspace and
accormodating a second frcility for performing a second manufacturing process; and a
surface {e.g., wall, foor. counter and/or sink) or area, e.g., for aseptic processing disposed
within one of the first and second moevable manufacturing bays, the surface having ong,
two, three or all organism counts selected from the group consisting oft (a) viable
particulate air organism count of £ 1004 CFUiny, [b) settiing plate organism count of < 50
CFU/4 hours, and (¢} Replicate Organisms Detection and Counting (RODAC) plate

arganism count of < 25 CFU/plate.

[B0105]  Aspect 4: A manufacturing system, comprising: a core for supplying a
plurality of utilities; & first movable manufacturing bay removably coupled to the core for
receiving the one or more utilities; a first workspace defined by the first movable
manufacturing bay and accommodating a first facility for performing a first
manefacturing process; a first upper docking collar disposed above and removably
conpled to the first movable manufacturing bay when the first movable manufacturing
bay is connected to the core, the first upper docking collar for suppiying at least one
uiility to the [irst manufacturing bay that is distinct from each of the plurality of utilities
supplied by the core; 4 second movable manufacturing bay remavably coupled to the core
for receiving the one ov more utilities; a second workspace defined by the second
movable manufacturing bay, the second workspace isclated from the first workspace and
accommodating a second facility for performing a second manufacturing process; and 2
secand upper docking collar disposed above and removably coupled to the second
movable manufacturing bay when the second moevable manufacturing bay is connecied to
the care, the second upper docking eolfar for supplying at least one utility to the second
manufactaring bay that is distinct from each of the plurality of utiiities supphed by the

core.

[06106]  Aspect 5: The system of any one of the preceding aspects, wherein the fizst

and second movable manufacturing bays are not connected to each other,
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[60107]  Aspect 61 The system of any one of the preceding aspeets, further comprising:
2 first ¢iean connect arca adapted to be dispased adjacent the first movable manufacturing
bay when the firsl movable manufaciuring bay is connected to the core, the first clean
connect area for performing at least one of the following functions: (a) controlling access
to and from the first movable manufacturing bay and (b) providing a clean arca for
conneeting the utilities between the first movable manufacturing bay and the core; and a
second clean connect area adapted to be disposed adjacent o the second movabie
manufacturing bay when the second movable manufaciuring bay is cornected to the core,
the second clean connect area for performing at feast one of the following functions: {a)
controliing access to and from the second movable manufactaring bay and (b) providing a
clean area for connecting the utilities between the second movable manufacturing bay and

the core,

{08108  Aspect 7: The system of any one of the preceding aspecets, wherein at least a
portion of the first clean connect arca is coupled to the core and adapted to be removably
coupled 1o the first movable manuafacturing bay, and at least a portion of the second ¢lean
commect area is coupled to the core and adapted to be removably coupled to the second

movable manufacturing bay.

[00109]  Aspect 8: The system of any one of the preceding aspects, wherein each of the
first and second clean connect areas comprises a bay entry portion and a bay exit portion

isolated from each other.

[00118]  Aspect 9: The system of any one of the preceding aspects. wherein the bay
entry portion of cach of the first and second clean connect areas comprises an exit point
adapted to be connected to an entry point of the first and second movable manufaciuring
bays, respectively, such thai operating personnel can pass from the first and second clean
connect areas into the first and second movable munulacturing bays, respectively, when
the first and second movable manufacturing bays are connected to the core, and the bay
exit portion of each of the first and second clean conneet areas comprises an entry point
adapted to be connecled 1o ag exit point of the {irsl and second movahle manufacturing

bays, respectively, such that operating personnel can pass from the first and second
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movible manufacturing hays into the first and second elean connect areas, respeclively,

when the first and second mevable manufacturing bays are conmected o the core.

[00111]  Aspect 1€ The system of any one of the preceding aspects, wherein the first
and second movable manufacturing bays are sealed from the core, except for the sipply
of the two or mote utilities, when the first and sccond movabie bays are removably
coupled to the core,

[00112]  Aspect L1: The system of any one of lhe preceding aspects, wherein the core is
sealed from roceiving incoming material from the first and second movable

e facturing bays.

100113} Aspect 12: The system of any one of the preceding aspects, further
comprising: first and second outlets associated with the core, cach of the first and secorid
outlets adapted to discharge at feast one of the utilities: at least one first inlet associated
with the first movable manufacturing bay, the at loast one first inlet adapted to be
removably coupled to the first outlet of the core; and at teast one second inlet asgociated
with second movable manufacturing bay, the a1 least one sevond inlel adapied to be

removably coupled to the second ouilet of the core.

[(0114}  Aspect 13: The system of any one of the preceding aspeets, wherein each of
ihe first and second outiets of the core comprises a plurality of outlets, each of the
plurality of outiets adapted to supply a distinct utility of the two or more utilities, and
each of the first and second inlets of the first and second movable manufacturing bays,
respectively, comprises a plurality of inlets adapted to be removably coupled to the
plurality of outlets of the first and second outlets of the core, respectively, each of the
plurality of first intets for receiving a distinct utility from one of the plurality of first
outlets and each of the plurality of second inlets for receiving a distinct wtility from one of
the plurality of second outlets.

[00115)  Aspect |4: The system of any one of the preceding aspects, wherein each of
the first and second facilities comprises a plurality of components, each of which i
adapted 1o perform one or more sieps of a chemical, a biological, or a pharmaceutical

manuafaciuring process.
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{01161 Aspect 15: The system of any one of the preceding aspects, wherein the
phurality of components comprises at feast one of & culturing component, a harvesting
comperient, a purifying component, a hiosafety cabinel, ene or more culture flasks, an
incubator. 3 carbon dioxide monbaltor, a cell counter, a cell viability measuring device, an
osmolarity measuring device, a metabolite measuring device, a lactate dehydrogenase
measuring device, a sealer, sterile connecting dovices, a microscope, a waler bath, &
peristailic pump, a bioreactor, including single use or disposable biorouctors, a wave
bioreactor, 3 media baich tank, & buffer holding tank, an agitater, a sparger, a light house
for piasts, a tank for growing algae/duckweed, a room for mushrooms, a puinp, a piston
pumyp, a diaphragm pumg, a rotary lobe pump, a positive displacement pump, a flow
contral valve, a centrifuge component, & disk stack centrifuge, a pressure reguiator, a
surge tank, a cell lysis component, a mechanical distuptor, a shredder and/or extractor
and/or vacuum syster for separating proteins from plants, algae or mushrooms, a depth
filter component, a clarification filter, 2 holding tank, an uitrafiltration component, a
diafiitration component, an ulrafiltration/diafiltration system, a drain line, a heat removal
component, a recireuiation tank jacket, a heat exchanger, a laminar flow hood, a freezing
systern, one or more cryovessels, one of mote cold baths, one or more lguid nitrogen
systemns, one of more [Teezeithaw components, o spray-dryer, a freaze-dryer, a buffer
dilution skid, an jon exchange chromatography column or membrane or skid or bed, an
affinity chiromatography column or membrane or skid or bed, a hydrophoebic interaction
chromatography column or membrane or skid or bed, & hydrophobic charge inducticn
chromatography column or membrane or skid or bed, & liquid chromatography column or
membrane or skid or bed, a high pressure liquid chromatography column or membrane or
skid or bed, a gas chromatography column or membeane or skid or bed (for both
separation of organic molecules and for analysis), other separation technologies, a size
exclusion chromatography colwmun or membrane or skid or bed, a metal affinity
chromatography column or membrane ar skid or bed, a protein A chromatography
column or membrane or skid or bed, 2 hydrexyapatite column or membrane or skid or
bed. disposable puriication systems, process control systems, a filter housing, an
ultraviolet analyzer, a conductivity probe, a steam seal, a sieam trap, a glasswasher, an

autociave, & sterilizing filier, one or more sterile containers, one or niore sterile vials, ong
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ot more sterile syringers, a fvophifizer, a fume hood (optionally contiecied to an outlet in
the bay} and related cquipment for chemical synthesis, an evaporator for remaving
solvents (opticnafly connecled to an outlet in the bay), a crystallization system for

‘ purifying organics, one er more computer networks for individual bays and for the core
facilitics, one or reore analytical devices for assaying products, electrophoresis equipment
{eg, SDS-PAGE}, a pH micter, 1 mass spectromeler, an [R spectrometer, 0 UV
spectrophotometers {for amalysis ar detection during processing), in-line analytics
aitached to fermentation and purification systems, disposabie fermentation systens from
0L - 5000L or move using stir (e.g., Xcellerex) or movement (e.g., GE Healthcare
Wavel, centrifugation equipment for either discontinuous or continuocus separation, clean
air hoods or containment systems lor filfing, wiring for or wireless systems for
monitaring or automated processes, gas lings for clean air or specialty gases, waler lines,
pumps for fluid transfer, containers for product cellection, freezer and eold room areas,
pon-aqueous solvent storage systems, control systems and specialty software for

antomaiion and apparstus controls.

{00117} Aspect 16: The systerm of any one of the preceding aspects, wherein the
plugality of components comprises at Jeast one of 4 culturing component, a harvesting
compoenent, one of more culture flasks, an incubator, a carbon dioxide mcubator; a cell
counter, a bicreactor, 2 media batch tank, a cell lysis component, an antoctave, &

sterilizing filier, clectropheresis equipment such as an SDS-PAGE.

J60118]  Aspect 17; The systemn of any one of the preceding aspects, wherein the
phurality of somponents comprises at least one of a purifying component, a biosafety
cabinet, a spareer, a mechanical disruptor, an ultrafiltration component, a diafiitration
component, an ultrafiltration/diafiltration sysiem, a laminar flow heod, one or more
cryovessels, an jon exchange chromatography column or membrane or skid or bed, an
affinity chromatography column or membrane or skid or bed, a hydrophobic interaction
chromatograpby columa or membrane or skid or bed, a hydrophobic charge induction
chromatography cojumn or membrane or skid or bed, a size exclusion chromatography
colurm or membrane or skid or bed, a metal affinity chromatography column or

membrane or skid or bed, a protein A chromatography column or membrane or skid or
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bed, 2 hydroxyapalite column or membrane or skid or bed, a Hauid chromatography
column or membrane or skid o bed, a high pressure liguid chromatography column or
membrane or skid or bed, a gas chromatography column or membrane or skid or bed, a
Iyophilizer, one or more extractor systems, one of more evaporators each with an outlet in
the bay, erystaliization systems for purifying organics, one¢ or more in-line analytics
altached (o fermeniation and purification systems. one or more disposable fermentation

systems.

[60119]  Aspect 18: The system of any one of the preceding aspects, wherein the

culturing component comprises a bioreactor.

[H120]  Aspect 19: The system of any one of the preceding aspects, wherein the

purifying component comprises a chromatography system.

{00121} Aspect 20: The system of any one of the preceding aspecets, wherein the first
movable manufactyring bay comprises a first comrol system for contreliing the first
manufaciuring process, and the second movable manufacturing bay comprises a second
control sysiem for controlling the second manufacturing process independent of the first

manufacturing process.

b

[00122] Aspeet 21: The system of any one of the preceding aspects, wherein cach o
the first and second movable manufacturing bays comprises a drain for discharging waste

generated during the first and second manufacturing processes, respectively,

(01231 Aspect 22: The system of any one of the preceding aspects, wherein at jcagt
one of the bay entry portion and the bay exit portion of each of the first and second clean
conneet areas contains no more than approximately 10,000 particles 0.5 microns and

larger per cubic foot of air.

100124)  Aspect 23: The system of any one of the preceding aspects, wherein sach of
the firsi and second workspaces defined by the first and second movable manufacturing
bays, respectively, contains a number of particles that are 0.5 microns and larger per
cubic foot of air, the number being in the range of approximateiy | to approximately

100,060,
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[00125]  Aspect 24: The system: of any one of the preceding aspects, wharein the

number of particies is approximately 16,000,

[03126]  Aspect 25: The system of any one of the preceding aspects, firther
comprising: ¢ first upper docking collar adapted o0 be disposed ahove the first movabie
manitfacturing bay and removably connected to the first movable mapufacturing bay
when the first movable manufacturing bay is connected 1o the cere, the first upper
docking eoffar containing at least one utility for being supplicd to the first workspace
while performing the first manufacturing process; and a second upper docking collar
adapted to be disposed above the second movable manufacluring bay and remevably
connecled o the second movable manufacturing bay when the second movable
manufacturing bay is connecled to the core, the second upper docking cotlar containing at
feast one wtility for being supplied to the second workspace while performing the second

mani facturing process.

[00127F  Aspect 20: The system of any one of the preceding aspects, wherein the first

and second upper docking collars are fixedly coupled to ke core.

[00128]  Aspect 27: The system of any one of the preceding aspects, wherein the at
least one uiihity contained within the first and second upper docking collars is selected
from the group consisting of: (a} clean air, (b} clean water, (¢) electricity, (4} oxygen, {g)
catbon diexide, (£) a nutritional media, (g) a dilution buffer, (hy a purification media, and

(8} a local area network.

[00129)  Aspect 28: The system of any one of the preceding aspects, wherein at least
one of the first movable manufactoring bay and the second movable manufacturing bay
comprises a hood for aseptic processing, the hood having one, two, three or all organism
counts selected from the group consisting of: (a} viable particulate air organism count of
<} CEUAn', (b) settling plate organism count of < 1 CFU/4 hours, (¢} Replicate
Organisms Detection and Counting {RODAC) plate organism count of < 1 CFUlplate,

and (d) touch plate organism count of < 1 CFUsplate.

[00130}  Aspect 291 The syslem of any ong of the preceding aspects, wherein at feast

one of the first movable manufacturing bay and the second movable manufacturing bay
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conmprises a surface {e.g., wall, floor, counter mxd/or sink ) or area, €.g., [or aseptic
processing, the surface having one, two, three of all organism counts selected fiom the
group vonsisting of: {a} viable particulate air organism couni of < 10 CPU/T, (b} settbing
plate organism count of < 5 CFU/A heurs, {¢) Replicate Organtsms Defection and
Coupting [RODAC) plate organism count of < 5 CFU/plate. and (d) touch plate organism
count of 5 CFU/plate,

[DU]JII | Aspeet 30t The system of any one of the preceding aspects, wherein at leust
one of the Nirst movable manulacturing bay and the second movable mane facturing bay
comprises a surface (e.g., wall, floor, counter and/or sink) or area, e.g., for fermentation
and/or pur fication processes, the surface having one, two, three or all organism counts
selected from the group consisting of: (a) viabie particuiate air organism count of £ 100
CFU/m’, (b) settling plate organism count of < 56 CFU/4 hours, and (¢) Replicae

Cruanisms Deleetion and Counting (RODAC) plate organism count of € 25 CFU/plate.

061321 Aspect 31: The system af any one of the preceding aspects, further comprising
one of a transfer panel and a controlled corridor disposed between the first and second

movable manufacturing bays for facilitating the transfer of product therebetwesn,

(00133  Aspect 32: The system of any one of the preceding aspects, further comprising
a housing containing at least one of the core, the first movable manufacturing bay, and the

second movahie manufiacturing bay.

{60134]  Aspect 33: The system of any one of the preceding aspects, further comprising
a housing containing the core, the first movable manufacturing bay, and the second

mevable manufacturing bay,

{00135]  Aspect 34: The system of zny one of the preceding aspects, whergin the
housing comprises a helding area disposed away from {he core where each of the first and
secordd movabie manufacturing bays can be positioned to undergo a cleaning operation,
wherehy the workspaces of the first and second movable manufacturing bays are cleaned,
or a change-over operation, whereby the facilities of the first and second tovable

manufacturing bays are altered.
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(08136]  Aspect 351 The svstem of any one of the preceding aspects, wherein the core,
the irst movabie manufacturitg bay, and the second movable manufacturing bay are
arrmged in a hub and spoke configuration with the first and second movable

manufactaring bays circumierentially spaced around the core.

[00137]  Aspect 36: A method of manafacturing & plurality of products, comprising:
removably cornecting a first movible bay o u core; performing a first manufacturing
pracess with a first conffguration of componerts disposed within the first movable bay to
" manufacture a first product; disconnecting the first movable bay from the core;
establishing a second configuration of components within the first movable bay; re-
conneeting the first movable bay to the core; and performing a second nmanufacturing
process with the second configuration of components o manufacture a second product,

the second mannfacturing process being distinet from the first manufacturing process.

100138}  Aspect 37: A method of manufacturing a plurality of products, comprising:
removably connecting a first movable bay to a first position of & core, the first position
selected from a plarality of positions; performing a first manufhcturing process with a
configuration of components disposed within the first movable bay o manufacture a first
product; disconnecting the first movable bay from the first position of the corg;
removably connecting a second movable bay te the first position of the core; and
performing 2 second manufacturing process with 2 configuration of compenents disposed

within the second movable bay fo manufacture a second product.

[60139]  Aspect 38: A method of manufacturing, comprising: selecting a first bay from
& plurality of avaiiable bays; removably connecting the first bay te the core; selecting a
second bay from the plurality of available bays; removably connecting the second bay 10
the core; performing a fivst manufacturing process with a fivst set of components disposed
within the first bay to manufacture a first product; and performing a second
menuiacturing process in paratlef with the first manufacturing process with a second set

of compenents disposed within the second bay to munufacture a second product.

100140]  Aspect 3% A method of manufacturing, comprising: selecting a fust bay from
2 plurality of available bays; moving the first bay to  position ouside of & core;

removably connecting the first bay to the core; selecting a second bay from the plurality
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of avuiluble buys; moving the second bay to a position outside of the core; removably
conmecting the second bay to the core; performing a first manufacturing process for u first
product with a first sel of companents disposed within the first bay to firing the first
produet to a first stage of manufacture; and pe rforming 2 second manufacturing process
for the first product with 2 second set of components disposed within the second bay o

bring the first product to a second stage of manuficture.

[00141]  Aspect 40: The method ol any one of the preceding aspects, further
comprising supplying at least one utility to the first movable bay, or to the first and
second movable bays, from the core when the first movable bay is, or the first and second
movahle bays are, connecied lo the gore, the al least one utility comprising at least one of

(a) clean air, {b) elean water, {c} electricily, (d) oxygen, or () carbon dioxide.

[00142]  Aspect 4}: The method of any one of the preceding uspects, further
comprising supplying two or more wilitics to the first mavable bay, or to the first and
second movable bays, from the cote, at least two of the two or more utilities selected from
the group consisting of () clean air, (b) clean water, {c} electricity, {d) oxygen, and {€)

carbon dioxide.

1001431 Aspect 42: The method of any one of the preceding aspects, fusrther
comprising supplying three or more utilities to the first mevable bay, or fo the first and
second movable bays, from the core, at teast three of the three or more utilities selected
from the group consisting of (a) clean air, (b} clean water, (g) clectricity, (d) oxygen, and

(&) carbon dioxide.

{00144]  Aspec: 43: The method of any one of the preceding aspects, wherein
removably connecting the first movable bay to the core comprises connecting at least one
inlet of the first movable bay to at least one outlet of the core, wherein the a1 least one
outle? of the core supplies at least one utility, discormecting the first movabie bay from
{he core comprises disconnesting the at least one inlet of the first movable bay from the at
least one cutlet of the core, and re-connecting the first movable bay to the core comprises
re-connecting the at least one inlet of the first movabie bay to the at least one outlet of the

core.
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[00145]  Aspect44: The method of any one aof the preceding aspects, wherein
removahly connecting the fiest and second movable bays o the core comprises
connecting at least cne inlet of the first and second movable bays Lo at ieast one outlet of

the core, whercin the at least obe outlet of the core supplics at least one utility.

[00146]  Aspect 45: The method of any one of the preceding aspects, wherein
conpecting (he at least one inlet of the first and second mavable bays to the at least one
sutlet of the core comprises connecting 2 plurafily of outlets of the core 10 a ploraitty of
inlets of the first and second movable bays, wherein each of the plurality of outlets
suppiies a distinct utility.

[00147]  Aspect 46: The method of any one of the preceding aspects, further
comprising: removably cormesting the first movable bay fo a {irst clean connect area prior
to performing, the first manufacturing process, the first clean connect area for performing
at feast one of the following functions (a) controiling persennel flow to and from the first
movable bay and (b) providing a clean area for connecting the utitities between the core
andd the First movable bay; disconnecting the first movable bay from the first clean
counect area prior to removably connecting the second mevable bay o the first position
of the core; and removably connecting the second movable bay to the first elean connect

area prior to performing the second manufacturing process.

[00148]  Aspect 47: The method of any one of the preceding aspects, wherein
removably connecting the first and second movable bays © the first clean connect area
comprises connecting an entry point of each of the first and second movable bays to an
exit point of the first clean connect area and conpecting an exit point of each of the first
and second movable bays to an enfry point of the firsi clean connect area; andt
disconnecting the first movable bay from the first clean connect area comprises
disconnecting the entry point of the first movabie bay from the exit point of the first clean
connect area and disconnecting the exit point of the first movable bay from the entry

point of the first clean connect arex.

100149  Aspect 48: The method of any one of the preceding aspects, further
comprising: removably connecting the first movable bay to 2 first upper docking collar

located above the first movable bay when the first movable bay is connected to the Arst
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position of the core prior ta performing the first manufacruring process, the first upper
docking colfar adupted to defiver the one or more utilitics to the first movabie bay during
the first manufacturing process; and removably comnecting the second movable bay fo the
first upper docking collar focated above the second movable bay when the second
movabls bay is connected to the first position of the core prior to performing the second
manyfacturing process, the first upper docking collur adapted to deliver the one or more

utilitics to the sccond movable bay during the second muanufacturing process.

00150]  Aspaoct 49 The method of any one of the preceding aspects, further
comprising delivering one or more utilities from the first upper docking collar 1o at least
one of the first and second movab)e bays during at feast one of the first and second

manufacturing processes.

[60151)  Aspect 50: The method of any one of the preceding aspects, further
comprising: moving the {irst movable bay (o a holding area disposed away from the core
after disconnecting (he first movable bay from the core, and (i) cleaning the first movable
bay or {ii) estabiishing a different configuration of components within the first movable
bay.

1061521 Aspect 510 The method of iy one of the preceding aspects, further
comiprising: maving the (irst bay adjacent W the core after selecting the first bay, and

moving the second bay adjacent to the core after selecting the second bay.

100153}  Aspect 52: The method of any one of the preceding aspects, further
comprising: selecting a third bay from the plurality of available bays; removably
penncc{éng the third bay to the core; performing a third manufacturing process in paraile
with at least ane of the first and second manufacturing processes with a third set of

components dispoged within the third bay to manufaciure i third product.

[00154]  Aspect 53: The method of any vne of the preceding aspects, wherein
removably connecting the first bay fo the core comprises connecting at least one first inlet
of the first bay to at least one first outlet of the core; and removably connecting the
second bay Lo the cote comprises connecting at least one second indet of the second bay to

at least one second outlet of the core,
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1B0E55]  Aspect 54: The method of any one of the preceding aspects, further
comprising: removably connecting the first bay te a first clean connect area pror o
perfarming the first manufacturing process, the first clean conscet area for performing at
teast one of the foflowing functions (a} controlling personne! flow to and from the first
bay and (b} providing a clean area for conpecting the ntilities between the core and the
first, bay, removably connecting the second mavable bay to a second clean conneet area
prior to performing the second manufacturing process, the second clean connect area for
perfomming at feast one of the following funetions {a} controlling personnel flow o and
From the sceond bay and (b) providing a clean area for connecting the utilities between

the core and the second bay.

180156  Aspect 331 The method of any one of the preceding aspests, wherein
resaevably connecting the first bay to the first clean connect area comprises connecling an
entry point of the [irst bay to an exit point of the first clean conneci area and connecting
an exit point of the first bay to an enuy peint of the first elean connect area; and
removably connecting the second bay {o the second clean connect area comprises
connecting an entry point of the second bay to an exit point of the second clean connect
area and connecting an exit point of the second bay to an entry point of the second clean

connect area

001577 Aspect 56: The method of any one of the preceding aspects, further
comprising: removably connecting the first bay 1o a first upper docking collar located
above the first bay whes the first bay is connected to the core prior to performing the first
manufacturing process, the first upper docking collar adapted to deliver the one or more
utilities to the first bay during the first manufacturing process; and removably connecting
the second bay 1o a second upper docking collar located above the second bay when the
second bay is connected to the core prior to performing the second manufacturing
process, the second upper docking coliar adapted to deliver the one or more utilities to the

second bay during the second manufaciuring process.

(00158}  Aspect 57: The method of any ene of the preceding aspects, further

comprising defivering one or more utilities from the first upper docking collar to the first
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bay during the first manufacturing process, delivering one or more wilitres from the

second upper docking collar (o the second bay daring the second manufactring process.

[66159]  Aspect 58 The method of any one of the preceding aspects, further
comprising: controlling the first manufacturing process with a first controd system
assnciated with the first bay; and controlling the second manufacturing process with a
second controf system associated with the second bay, the first and second control

systemns being distinet control systems.

[00160]  Aspect 59: The method of any enc of the preceding aspects, wherein
controiling the second manufacturing process comprises controiling the second

manufacturing process independently of the first manufacturing process.

[80161]  Aspect 60: The method of any one of the preceding aspects, Turther
comprising: disconnecting the first bay from the core after petforming the first
manufacturing process; moving the first bay to a holding area disposed away from the
core, performing at least one of the following operations: () ¢leaning the first set of
components 1o define a third sel of components, (b) reconfiguring the first set of
comyponents to define a third set of components, :1-nd {c) replacing at least some of the first
set of components with a third set of components; removably re-connecting the first bay
o the core; and performing a third manuafacturing process with the third set of
componerts in the first bay i parailel with the second set of components in the second

bay performing the second manufacturing ptovess,

{00162] Aspect 61: The method of any one of the preceding aspects, further
eotprising maving the first bay to a position adjacent to the core prior to removably re-
connecting the first bay to the core.

[00163] Aspect 62: The method of any one of the preceding aspects, further
comprising moving the first product at the first stage of manufacture from the first bay ta
the second bay.

[00164] Aspect 63: The method of any one of the preceding aspects, wherein moving
the first product from the first bay to the second bay comprises transferring the first

product from the first bay o the second bay.
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[00165]  Aspect 64: The method ofany one of the preceding aspects, wheremn
translerring the first product rom the first bay Lo the second bay comprises one or more
of the following actions: (u) transferring the first product from the first bay to the second
throwgh a conduit, a line, a tube, or ather connecting means, and (b) transporting the first

product from the first bay io the sccond bay in a container or vessel,

190166]  Aspeet 65: The method of any one of the preceding aspects, whersin pumpiag
the first product comprises pumping the first product through at least one transfer panel

comprising a conduit that exterds from the first bay to the second bay,

0167]  Aspect 66: The method of any one of the preceding aspects, wherein carrying
the first product from the first bay to the second bay comprises moving the first product

through a controlled corridor disposed between the first bay and the second bay.

[B0E68]  Aspect 66: The method of any one of the preceding aspects, further
comprising: selecting a third bay from the plurality of available bays; moving the third
bay to a position outside of the core; removably connecting the third bay to the core;
performing a third manufacturing process on the Grst product with a third set of
components disposed within the third hay to bring the first product to a third stage of

many faclure,

[00169]  Aspect 67: The method of any one of the preceding aspects, Anther
comptising: removably connecting the first movable bay te a first clean connect area prior
to performing the first manufacturing process, the ¢lean connect area for performing at
feast ane of the following functions (&) controiling personnet flow to and from the first
maovable bay and (b) providing a clean are for connecting the utilifies between the first
movable bay and the core; disconnecting the first movable bay from the first clean
connect area prior (o establishing the second configuration of components within the first
movahle bay; and re-connecting the first movable bay to the first clean connect area prior

to performing the second manufacturing process.

180178} Aspect 68: The method of any one of the preceding aspects, wherein
connecting the ai least one injet of the frsi movable bay to the at least one outlet of the

core comprises connecting a plurality of outlets of the core to a plurality of inlets of the
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first movable bay, wherein each of the plurality of outlets suppiics a distinet wtility,
disconnecting the at lcast one indet of the first movable bay from the at least one outlet of
the core comprises disconnecting the plurality of inlets from the pluraiity of outlets, and
re-connecting the af teast one infet of the first movable bay to the at least one outlet of the

corg comprises re-connecting the plurality ol inlets to the plurality of outlets,

100171F  Aspect 59: The method of any one of the preceding aspects, wherein
removably connecting and re-connecting the first movable bay to the first clean connect
arca comprises connecting an eniry point of the first movable bay o an exit point of the
first clean connect area and connecting an exit point of the first movable bay to an entry
point of the frst clean connect area; and disconnecting the {irst movable bay from the
first clean connect area comprises disconnesting the eniry point of the {irst movable bay
fram the exit point of the first clean connect area and disconnecting the exit point of the

first movable bay from the entry point of the frst clean connect area.

{00172] Aspect 70: The method of any one of the preceding aspects, further
comprising: removably connecting the first movable bay to a first upper docking collar
iocated above the first movabie bay prior to performing the first manufacturing process,
the first upper docking collar adapted to detiver the one or more utilities to the first
movable bay during at least one of the frst and second manuficturing processes;
disconnecting the first movable bay from the first upper docking collar prior to
establishing the second configuration of components within the first movable bay; and re-
connecting the first movabie bay to the first upper docking collar prior to performing the
second manufacturing provess.

1081731  Aspect 71: The method of any one of the preceding aspects, further
camprising deiivering one or more utifities from the frst upper docking collar o the first
movable bay during af feast one of the first and second manufacturing processes,

[00174]  Aspect 72: The method of any one of the preceding aspects, wherein the at
least ane uility is selected from the group consisting of (a) clean air, {b} clean water, (<) a

nutritional media, {d) a dilution buffer, and (e} a purification media.

60



WO 2010/07538% PCYIUS20609/669204

[08175]  Aspect 73: The method of any one of the preceding aspects, further
comprising maintaining a hood for aseptic processing within the first movable
pranufacturing bay lo have one, two, three or all organism counts selected from the group
consisting of: (1) viable particulate air organism count of < | CRUMm’, () seftling plate
organism count of < 1 CFU/A hours, () Replicate Grganisms Delection and Counting
(RODAC) plate organism count of < [ CFU/plate. and {d} touch plate organism count af

<t CRUjplate.

106176]  Aspect 74: The method of any one of the preceding aspects, further
comprising maistaining a surface (e.g., wall, floor, counter and/or sink) or area, e.g., for
aseptic processing, within the first movable manufaciuring bay {o have one. two, three or
al organism counis selected from the group consisting of: (a) viable particulate air
organism count of < 10 CFU/m?, (b} settling plate organism cosmt of = 5 CFL/4 hours, (¢}
Replicare Organisms Detection and Counting (RODAC) plate organism count of < 5

CFU/plate, and (d) tonch plate organism count of £ 5 CFU/plate.

[06177]  Aspect 75: The method of any one of the preceding aspects, father
comprising maintaining 2 surface (e.g., wall, floor, counter and/or sink} or area, e.g., for
aseptic processing, within the first movable manufacturing bay to have one, two, three or
all organism counts selected from the group consisting of: (a) viable particulate air
organism count of 5 100 CFUm’, {b) settling plate organism count of < 50 CFU/4 hours,
and {c) Replicate Organisms Detection and Counting (RODAC) plate organism count of
<25 CFUiplate.

00178}  Aspect 76: The method of any one of the preceding aspects, further
comprising: moving the first movabie bay to a holding area disposed away from the core
afler disconnecting the first movable bay from the core and prior o astablishing a second

configuration of compornents within the first movable bay.

{00179]  Aspeet 77: The method of any oue of the preceding aspects, further
comprising cleaning the first movable bay prior to establishing the second configuration

of components in the first movable bay.
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160180]  Aspeet 78: The method of any one of the preceding aspects, wherein
performing each of the first and second manufacturing processes comprises performing

one of a chemical, a biological, and a pharmacentical manufacturing process.

[00181]  Aspect 7% The method of any one of the preceding aspects, wherein the
chemical, biclogical, or pharmaceutical munufacturing process is selected from the group
consisting of celf inoculum preparation; culturing or fermentation of mammalian ceils
such as Chinese hamster ovary (CHO} eclls, mouse myeloma cell lines. horn embryonic
kiduney, human retinal ceils, NSO, HEK293, PER.C6, or cells suitable for replicating
viruses, such as African green monkey VERO, MDCK {canine kidney cells), CEF
(chicken embryonic fibroblasts), 2BS, Marktds, STi, DF-1, CIK, EPC; incubation of
chicken eggs lor vaceine production; culturing or fermentation of bacterial or prokaryotic
cells, including but not imited fo gram-negative or gram-positive organisms,
Enterobacteriaceae such as £. coli, e.g. E. cofi K12 strain, £. coli X1T76 strain, £ coli
W3110 strain, and £, coli K3, Enferohucter. Pseudomonas such us P, fluorescens and £,
aeruginosa, Erwinia. Klebsiolla, Proteus, Sulmonella, e.g., Satmonella tvphimurinm,
Serratia, e.g., Serratia marcescans, and Shigefia, as well as Bacifli such as 8. subrilis and
B. licheniformis, or Streplomyces; culturing fermentation of yeast or funga) cells,
inctuding but not limited to Saccharomyces, eg. 5 cerevisiae, Schizosaccharonyices
pambe, Kiwyveromyces, Pichia, e.g. P. pastorts. Candida, Trichaderma, Neurospora, e.g.
N. crassa, Schwannomyees, filamentous fungi such a5, e.g., Newrospora, Penicillivm,
Tolypocladium, neosporidia, Aspergiilus, e.g. 4. ridwlans and A. niger, Hansenuly,
Klveckery, Torulopsis, or Rhodotorels; culturing insect cells, ¢.g. baculoviral systems,
59 celis; growing plant celis, including but not limited to algae, tobacco, algae,
duckweed, or mushrooms; inotulating cells or chicken eggs with virus; harvesting cells or
virus or culture medium: inactivated vaceine production, including but not limited to heat
killed pnesmococeal o formalin-treated viruses, live vaceine production, including
replication of influgnza, or other viruses for vaccines, e.g. measles, mumps, rubella,
varicella, polio, rabies, H5SN1 virus; viral vector production, including but niot imited to
sdenovirus, AAYV, alphavirus, poxvirus, refrovifs, picornavirus, paramyxoevisus,
rhabdovirus; counting cells, cell viability measurement, osmolarily measursment,

metabolite measurement, factale dehydrogenase measurement; lysing cells; cenirifugation
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processes; {Hiration processes; (reezing processes, inclading freezing of purified buik
product; thawing processes; purification processes, inchading but ot Himited to ion
exchange chromatography, affinity chromatography, hydrophebic intersction
chromategraphy, hydrophobic charge inductidn chromatography, size exclusion
chromatography, meial affinily chromatography, protein A chromatography,
hydrexyapatite separation, multicolumn countercurrent selvent gradient purification
process, buffer ditution processes, formulation and/or filing processes, incinding but not
limited to adding excipients, sterile filiration, filling processes, freeze-drying, spray-
drying, pegylation, scaling, labeling, process control, liquid nilrogen storage; peptide
synthesis and/or purification processes; siRNA synthesis and/or purification processes;

synthesis and/or purification of small orgenic molecules.
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CLAIMS:

1. A manufacturing system comprising:

a core adapted to supply two-or more utilities to one or more manufacturing bays,
wherein at least two of the two or more utilities are selected from the group consisting of
(a) clean air, (b) clean water, (c) electricity, (d) oxygen, and (e) carbon dioxide;

a first movable manufacturing bay adapted to be removably coupled fo the core
and for receiving the utilities;

a first workspace defined by the first movable manufacturing bay and
accommodating a first facility for performing a first manufacturing process;

a second movable manufacturing bay adapted to be removably coupled to the
core and for receiving the utilities; and

a second workspace defined by the second movable manufacturing bay, the
second workspace isolated from the first workspace and accommodating a second
facility for performing a second manufacturing process in parallel with the first facility
performing the first manufacturing process;

a first clean connect area adapted to be disposed adjacent the first movable
manufacturing bay when the first movable manufacturing bay is connected to the core,
the first clean connect areé for controlling access to and from the first movable
manufacturing bay; and

a second clean connect area adapted to be disposed adjacent to the second
movable manufacturing bay when the second movable manufacturing bay is connected
to the core, the second clean connect area for controlling access to and from the second

movable manufacturing bay.
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2. The system of claim 1, wherein

at least a portion of the first clean connect area is coupled to the core and
adapted to be removably coupled to the first movable manufacturing bay, and

at least a portion of the second clean connect area is coupled to the core and

adapted fo be removably coupled to the second movable manufacturing bay.

3. The system of claim 1 or 2, wherein each of the first and second clean
connect areas comprises a bay entry portion and a bay exit portion isolated from each

other.

4, The system of claim 3, wherein

the bay eniry portion of each of the first and second clean connect areas
comprises an exit point adapted o be connected to an entry point of the first and second
movable manufacturing bays, respectively, such that operating personnel can pass from
the first and second clean connect areas into the first and second movable
manufacturing bays, respectively, when the first and second movable manufacturing
bays are connected o the core, and

the bay exit portion of each of the first and second clean connect areas
comprises an entry point adapted to be connected to an exit point of the first and second
movable manufacturing bays, respectively, such that operating personnel can pass from
the first and second movable manufacturing bays into the first and second clean connect
areas, respectively, when the first and second movable manufacturing bays are

connected to the core.

5. The system of claim 1, 2, 3 or 4 wherein each of the first and second

facilities comprises a plurality of components, each of which is adapted to
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perform one or more steps of a chemical, a biological, or a pharmaceutical

manufacturing process.

6. The system of claim 5, wherein the plurality of components comprises at
least one of a culturing component, a harvesting component, a purifying component, a
biosafety cabinet, one or more culture flasks, an incubator, a carbon dioxide incubator, a
cell counter, a cell viability measuring device, an osmolarity measuring device, a
metabolite measuring device, a lactate dehydrogenase measuring device, a sealer,
sterile connecting devices, a microscope, a water bath, a peristaltic pump, a bioreactor,
including single use or disposable bioreaciors, a wave bioreactor, a media batch tank, a
buffer holding fank, an agitator, a sparger, a light house for planis, a tank for growing
algae/duckweed, a room for mushrooms, a pump, a piston pump, a diaphragm pump, a
rotary lobe pump, a positive displacement pump, a flow confrol valve, a centrifuge
component, a disk stack centrifuge, a pressure regulator, a surge tank, a cell lysis
component, a mechanical disruptor, a shredder and/or extractor and/or vacuum system
for separating proteins from plants, algae or mushrooms, a depth filter component, a
clarification filter, a hoiding tank, an ulirafiltration component, a diafiliration component,
an ultrafilration/diafiliration system, a drain line, a heat removal component, a
recirculation tank jacket, a heat exchanger, a laminar flow hood, a freezing system, one
or more cryovessels, one or more cold baths, one or more liquid nitrogen systems, one
or more freeze/thaw components, a spray-dryer, a freeze-dryer, a buffer dilution skid, an
jon exchange chromatography column or membrane or skid or bed, an affinity
chromatography column or membrane or skid or bed, a hydrophobic interaction
chromatography column or membrane or skid or bed, a hydrophobic charge induction
chromatography column or membrane or skid or bed, a liquid chromatography column or
membrane or skid or bed, a high pressure liquid chromatography column or membrane
or skid or bed, a gas chromatography column or membrane or skid or bed (for both

separation of
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organic molecules and for analysis), other separation technologies, a size exclusion
chromatography column or membrane or skid or bed, a metal affinity chromatography
column or membrane or skid or bed, a protein A chromatography column or membrane
or skid or bed, a hydroxyapatite column or membrane or skid or bed, disposable
purification systems, process control systems, a filter housing, an ultraviolet analyzer, a
conductivity probe, a steam seal, a steam {trap, a glasswasher, an autoclave, a sterilizing
filter, one or more sterile containers, one or more sierile vials, one or more steriie
syringers, a lyophilizer, a fume hood (optionally connected fo an outlet in the bay) and
related equipment for chemical synthesis, an evaporator for removing solvents
(optionally connected to an outlet in the bay), a crystaliization system for purifying
organics, one or more computer networks for individual bays and for the core facilities,
one or more analytical devices for assaying products, electrophoresis equipment (eg,
SDS-PAGE), a pH meter, a mass spectrometer, an IR spectrometer, a UV
spectrophotometers (for analysis or detection during processing), in-line analytics
attached to fermentation and purification systems, disposable fermentation systems from
20L -~ 5000L or more using stir (e.g., Xcellerex) or movement (e.g., GE Healthcare
Wave), centrifugation equipment for either discontinuous or continuous separation, clean
air hoods or containment systems for filling, wiring for or wireless systems for monitoring
or automated processes, gas lines for clean air or specialty gases, water lines, pumps
for fluid transfer, containers for product collection, freezer and cold room areas, non-
aqueous solvent storage systems, control systems and specially sofiware for automation

and apparatus controls.

7. The system of claim 1, 2, 3, 4, 5 or 6 further comprising one of a transfer
panel and a controlled corridor disposed between the first and second movable
manufacturing bays for facilitating the transfer of product therebetween.
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8. The system of claim 1, further comprising a housing containing at least
one of the core, the first movable manufacturing bay, and the second movable

manufacturing bay.

g The system of claim 1, further comprising a housing containing the core,

the first movable manufacturing bay, and the second movable manufacturing bay.

10. The system of claim 8 or 9, wherein the housing comprises a holding area
disposed away from the core where each of the first and second movable manufacturing
bays can be positioned to undergo a cleaning operation, whereby the workspaces of the
first and second movable manufacturing bays are cleaned, or a change-over operation,

whereby the facilities of the first and second movable manufacturing bays are altered.

11. The system of claim 1, 2, 3, 4, 5, 6, 7, 8, 9 or 10 further comprising at
least one corridor that is part of the core, wherein each of the first and second movable

manufacturing bays is positioned adjacent to the corridor.

12. The system of claim 8 or 9, further comprising:
at least one corridor exiending within the housing,
wherein each of the first and second movable manufacturing bays is positioned

adjacent to the corridor.
13. The system of claim 12, wherein the corridor extends away from the core.

14. The system of claim 12, wherein the corridor is spaced away from the

core.

15. The system of claim 12, further comprising:
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a first clean connect area disposed between the first workspace and the corridor
when the first movable manufacturing bay is removably coupled to the core, the first
clean connect area for controlling access to and from the first workspace; and

a second clean connect area disposed between the second workspace and the
corridor when the second movable manufacturing bay is removably coupled to the core,
the second clean connect area for controlling access to and from the second workspace,

wherein the first and second clean connect areas are connected by the corridor
such that personnel can pass between the first and second clean connect areas via the

corridor.

16. The system of claim 15, wherein the first and second clean connect areas

are fixedly coupled to the first and second movable manufacturing bays, respectively.

17. The system of claim 15, wherein the first and second clean connect areas

are structures separate from the first and second movable manufacturing bays.
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18. A method of manufacturing, comprising:

selecting a first bay from a plurality of available bays;

removably connecting the first bay to a core;

selecting a second bay from the plurality of available bays;

removably connecting the second bay fo the core;

performing a first manufacturing process with a first set of components disposed
within the first bay to manufacture a first product; and

performing a second manufacturing process in parallel with the first
manufacturing process with a second set of components disposed within the second bay
to manufacture a second product;

moving the first and second bays to locations adjacent fo a corridor within a
housing, the first bay including a first workspace accommodating the first set of
components, the second bay including a second workspace accommodating the second
set of components; and

controlling personnel access to the first and second workspaces via first and
second clean connect areas disposed between the corridor and the first and second
workspaces, respectively, the first and second clean connect areas connected by the

corridor.
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19.  The method of claim 18, further comprising:
moving the first bay adjacent to the core after selecting the first bay;, and

moving the second bay adjacent to the core after selecting the second bay.
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20. The method of any one of claims 18 or 18, further comprising supplying at
least one utility to the first and second bays from the core when the first and second
movable bays are removably connected to the core, the at least one utility comprising at

least one of (a) clean air, (b) clean water, (c) oxygen, and {d) carbon dioxide.

21. The method of any one of claims 18, 19 or 20, further comprising:

connecting the first bay to a first clean connect area prior to performing the first
manufacturing process, the first clean connect area for performing at least one of the
following functions {a) controlling personnel flow to and from the first bay and (b)
providing a clean area for connecting the utilities between the core and the first bay;

connecting the second movable bay to a second clean connect area prior fo
performing the second manufacturing process, the second clean connect area for

performing at least one of the following functions (a) controlling personnel flow to
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and from the second bay and (b) providing a clean area for connecting the utilities

between the core and the second bay.

22. The method of claim 21, wherein

connecting the first bay to the first clean connect area comprises connecling an
entry point of the first bay to an exit point of the first clean connect area and connecting
an exit point of the first bay to an entry point of the first clean connect area; and

connecting the second bay to the second clean connect area comprises
connecting an entry point of the second bay to an exit point of the second clean connect
area and connecting an exit point of the second bay to an entry point of the second

clean connect area.

23. The method of any one of claims 18, 19, 20, 21 or 22, wherein
performing each of the first and second manufacturing processes comprises performing

one of a chemical, a biological, and a pharmaceutical manufacturing process.

24, The method of claim 23, wherein the chemical, biclogical, or
pharmaceutical manufacturing process is selected from the group consisting of cell
inoculum preparation; culturing or fermentation of mammalian cells such as Chinese
hamster ovary (CHO) cells, mouse myeloma cell lines, human embryonic kidney, human
retinal cells, NSO, HEK293, PER.CS, or cells suitable for replicating viruses, such as
African green monkey VERO, MDCK (canine kidney cells), CEF {chicken embryonic
fibroblasts), 2BS, Mark145, ST1, DF-1, CIK, EPC; incubation of chicken eggs for
vaccine production; culturing or fermentation of bacterial or prokaryotic cells, including
but not limited to gram-negative or gram-positive organisms, Enfercbacteriaceae such
as E. coli, e.g. E. coli K12 strain, E. coli X1776 strain, E. coi W3110 strain, and E. coli
K5, Enterobacier, Pseudomonas such as P. fluorescens and P. aeruginosa, Erwinia,

Klebsiella,
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Proteus, Salmonella, e.g., Salmonella typhimurium, Serratia, e.g., Serratia marcescans,
and Shigella, as well as Bacifli such as B. subtilis and B. licheniformis, or Streptomyces;
culturing fermentation of yeast or fungal cells, including but not limited to
Saccharomyces, e.g. S. cerevisiae, Schizosaccharomyces pombe, Kluyveromyces,
Pichia, e.g. P. pastoris, Candida, Trichoderma, Neurospora, e.g. N. crassa,
Schwannomyces, filamentous fungi such as, e.g., Neurospora, Penicillium,
Tolypocladium, neosporidia, Aspergillus, e.g. A. nidulans and A. niger, Hansenula,
Kloeckera, Torulopsis, or Rhodotorula; culiuring insect cells, e.g. baculoviral systems,
Sfe celis; growing plant cells, including but not limited to algae, tobacco, algae,
duckweed, or mushrooms; inoculating cells or chicken eggs with virus; harvesting cells
or virus or culture medium; inactivated vaccine production, including but not fimited to
heat killed pneumococcal or formalin-ireated viruses, live vaccine production, including
replication of influenza, or other viruses for vaccines, e.g. measles, mumps, rubella,
varicella, polio, rabies, H5N1 virus; viral vector production, including but not limited to
adenovirus, AAV, alphavirus, poxvirus, refrovirus, picornavirus, paramyxovirus,
rhabdovirus; counting cells, cell viability measurement, osmolarity measurement,
metabolite measurement, lactate dehydrogenase measurement; lysing cells;
centrifugation processes; filiration processes; freezing processes, including freezing of
purified bulk product; thawing processes; purification processes, including but not limited
to ion exchange chromatography, affinily chromatography, hydrophobic interaction
chromatography, hydrophobic charge induction chromatography, size exclusion
chromatography, metal affinity chromatography, protein A  chromatography,
hydroxyapatite separation, multicolumn countercurrent solvent gradient purification
process, buffer dilution processes, formulation and/or filing processes, including but not
limited to adding excipients, sterile filtration, filing processes, freeze-drying, spray-

drying, pegylation, sealing, labeling, process control, liquid nifrogen storage; peptide
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synthesis and/or purification processes; siRNA synthesis and/or purification processes;

synthesis and/or purification of small organic molecules.
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