WD 03/ 106785 PCT/ SG03/00144 1 LAYOUT AND DESI GN OF PRODUCTI ON FACI LI TY

FI ELD OF THE | NVENTI ON The invention relates generally to production 5
faciliti ewoodho@sparticularly, the invention relates to iPEprseegdolsayout s
and design for pharmaceutical production and operation facilities which
are conpliant with current good manufacturing practices (CAGwW). 10
BACKGROUND OF THE I NVENTI ON I deal ly, the layout of a manufacturing facility
should -pronote efficient flow of work and people Additionally, the

| ayout- shoul d facil (§§?§ nd quality
control . For exarrplfépt‘ﬁﬁlﬁlé%ﬁgﬁ %‘Isﬁ)u e con ?ﬁg}%ﬁ% T% facilitate
quality assurance to mnimze defects and operation difficulties, thus
ensuring nmanufacturing and product quality. Quality initiatives also
should be built into the facility. This is essential and particularly

i mpor t ant FIELD OF FHE ANVENTION] . 20 - nmnuf acturing industry which operates
under a strict regulatory environnent. In the United States, "the

phar maceut i cal TeNUhsehytibng reladest gyneursfl lyokpl pradueticn rent Good

Manuf acturing Practices" (CGW) pronul gated by the Food and Drug 25

Admi ni st r giqn ;EREA).- ﬁ%@ezﬁaQEBcﬁla%QyzZﬁheCthén%@bQS&ﬁQGE&5 to
PCT/SGD3/00144
improved 1ayouts and design for pharmaceutical production

and operation facilities which are compliant with current

good manufacturing practices (CGMP).

10 BACKGROUND OF THE INVENTION
Ideally, the layout of a manufacturing facility shouia
promote efficient floﬁ of work and perle. Additionally,f
the laYOﬁt should facilitate production, production
control, and quality control. For example, the 1ayout.

15 should be configured to facilitate quality assurance to
minimize defects and operation difficulties, thus ensuring
manufacturing and product quality. Quality initiatives
also should be built into the facility. This is essential
and particularly important for the pharmaceutical

20 'ﬁanufacturing industry which operates under a strict
regulatory environment. |

In the United States, the pharmaceutical manufacturing
industry must comply with “Current Good Manufacturing
Practices” (CGMP) promulgated by the Food and Drug

25 Administration (FDA). See 21 CFR §§8 210-226. Other



2 regul ations or guidelines which the pharmaceutical industry my be

subjected to include, for exanple, Wrld Health O ganization GW

gui del i newoandod@Bar maceuti cal | nspection Co-operation SclRemsSGOEI@4LE). 5

CGWP defines requirenments with which a drug manufacturing facility and

process nust conply. This includes for exanple, having the building and

facility suitably designed and constrdicted to facilitate cleaning,

mai nt enance and proper operations. See 21 CFR 211.42. 10 The fl ow of

conponent s_an f r ' 4 @ Bvent i s and
AR A IRRSTHGS (f E TH Be i

cont ani nat’i Prem ses should be laid out in

such a way as to allJow't roduction to tak Cqyq | r nnected. in
a | ogi cal "4 eﬁﬁ?&%&d&?&fg ]trbclﬁlclh e'se%%%n%g‘%n@séa’oﬁﬂélﬁle&o%%%ﬁons and to
the requisite cleanliness levels,, See P 3.7. Alsp,’ ui nt_shoul d
be sui t ablGrdagtiaakion &M%m#@%%@%ﬁ)e?f&% %W%?e‘é“ajcdﬁajr el DAl
as cleaning and nmai.ntenance. See 21 CFR 211.63.. Qality Personnel
shoul d hawveo -anpesst ton (Sateee | BLGfBh- for 20 sanpling and investigational
as appropriate. See PICS 6.4. There is a need to identify significant
steps @f operati@ms d&f i i pomuni semeetrs onitls eintclbad cfiveg See 21 CFR
211.188-.11 & 211.105. These are just sone of the nyriad of requirenents

under COVR M2 O3 JPELP e £GH P340 ¥locess must comply. This

includes for example, having the building and facility
'suitébly designed and construc?ed to facilitate cleaning,
maintenance and proper operations. See 21 CFR § 211.42.

10 The flow of components and defined areas should be
configured to prevent mix-ups and contaminations. See 21
CFR § 211.42(b) (¢). Premises should‘be laid out in such a
way as to allow the production to take place in areas
connected in a logical order corresponding to the sequence

i5 of the operations and to the requisite cleanliness levels.
See PICS 3.7. Also, equipment should be suitably located
to facilitate operations for each intended use as well as
cleaning and maintenance. See 21 CFR § 211.63. Quality
Personnel shoula have access to production area for

20 Sampiing and investigational as appropriate. See PICS 6.4.
There is a need to identify gsignificant steps of operations
of equipments, peréonalS-and batches. See 21 CFR 211.188-
11 & 211.105. These are just some of the myriad of

requirements under CGMP.



3 Non-conformity with CGW renders a drug "adulterated"” under the Food,
Drug and Cosnetics Act. See 21 USC 501 (a) (2) (B) . A drug is deened
adul t er atwo 03i1667851e net hods used in, or the facilities olPCrls&ozonts ol s
used for its 5 manufacture, process, packing or holding do not conformto
or are not operated or administered in conformty with CGVW." The purpose
of 21 USC 501(a) (2) (B) is to protegt public interest, by ensuring that
the drugs narketed neet its regulated clains specifications. To prevent a

drug .10 product from_bei ng deeped lterated, _a ak L entrol,
appr oach and sygpéﬁPpgoﬁ@&g¥sﬂFgE S&ﬂgiFﬁP eF% acg%géy %?Pakg%étﬁggulations

may result in the drug being wthdrawn fromthe narke& 1, as

subj ect i nyndre theuFeetur BrugoaBdnEeEBRT1TE 8%l acBECa Hegggwgurden on 15
the manufacturer to ensure conpliance with CGW. However, anbiguity in the
| anguage ebit(he (2fdBit.e dubdiragt $si deemednadppreratedn “akd thﬁp&‘ﬁ%@"ds
uncertainty about the requirenents for conpliance. For exanple, conpliance
is not enguegdigvedrt hergFatheigtiaki by Eheutaatuoilsgugedpiforedssor
engineering facility is considered "average" conpared to the industry.

This ig b ﬁ%ﬁﬂ]sf%c%% T ARt hpabt@ ngeas abllansgr aguinbes codora to _
phar maceut1 cal product “nust be manufactured by current good manufacturing

o act) o€ 08! NOHS ncGONLRLR Y U KEREIIR e echidkfile WAk publ c.
CGMP.” The purpose of 21 USC § 501(a) (2) (B) is to prbteqt
public interest, by ensuring that the drugs marketed meet
its regulated claims gpecifications. To prevent a drug

.10 product from being deemed adulterated, a total qualiﬁy‘
control, approach and system is necessary. A failure to
comply with any regulations may result in the drug being
withdrawn from the market, as well as subjecting the
manufacturer to sanction. This places a heavy burden on

15 the manufacturer to ensure'compliaqce with CGMP.

HoWever, ambiguity in the language of the statute
subjects it to interpretation and imparts uncertainty about
the requirements for éompliance. For example, compliance
is not ensured even though the quality manufacturing

20 process or engineering facility is considered “average”
compared to the industry. This is because compliance with
the regulations requires that a pharmaceutical product must
be manufactured by current good manufacturing practice

methods, controls and system in order to protect the

25 public. The absence of a consistent and widely accepted



WO 03/106785 PCT/ SG3/00144 4 interpretation of sonme of regul atory
requirements has led to increased cost in engineering new facilities. This
has al sowbed/106983 onger | ead-tines in engi neering and, i nPSOISS03/0EL€S,

del ays in bringing new pharmaceutical products to 5 nmarket. In an attenpt
to clarify the regulatory requirenments, the International Society for

Phar maceutical Engineering and the FEA have cooperated to publish a
Basel i ne Pharnaceuti cal Engineering Guide (Quide).., The Quide includes

suggestions,from O, :H% CH- It - end¥ec gl led
basi c- phi FS&%P < ?%rjfo b e Qul c? 'S (W& ngi neering Practice"

(GEP), whichis defl . establlshed e odspand i @ndards

that are §Bp|lp€dfelaﬁre6ﬂ e i rg:e cyc‘% n‘lgjtﬁrfégdel |S¥/er appropri ate
and costeffective sol utlons" It 15 takes i nt o, account t 3 desi neand

i nst al | at iedwoofled &6 1liongey alrﬁﬁ%diﬁ%r&naﬁ’f&ﬂ%%&%mq WP acdduit of CGWP,

safety, health, environnental,. ergonom c, operational, naintenance,

r ecogni zed:astw;st&qilagw dmmlmmgtmmtmwaﬁ}lﬁ#%rﬁ@‘du@e‘é ®ide. In
addition to protecting the 20 integrity of the drugs, the safety of the
oper at 9r s p@RtketV) SithDrlah MtHenis: comnséerefly | the heeanbptteryi ng design. Fig.
1 shows a |l ayout of a conventional pharmaceutical manufacturing facility

101. As shawn,; W dasi iy TRURidSRMAL I 86dpagp Bor Shispedadent fical with
two | evel s

'Engineering and the FDA have cooperated to publish a

VN

Baseline® Pharmaceutical.Engineering Guide (Guide).
. The Guide includes suggestions from the FDA for
10 compliance with CGMP. The main basic philosophy promoted
by the Guiﬁe,is “Good.Engineering Practice” (GEP), which is
defined as "established1engineering methods and standards
that are applied throughout the project life cycle. to
deliver appropriate and cost effective solutions". It
15 takes into account the‘desigh and installation of
facilities and equipment and takes "full account of CGMP,
safety, health, enyirqnmental, ergonomic( operationel,
maintenance,.recognized industry guidance, and statutory
requirements"l See Guide. In addition to protecting the
20 integrity of the drugs, the safety of the operators and
visitors must be considered in the engineering design.
Fig. 1 shews a layout of a conventional pharmaceutical
manufacturing facility 101. As shown, the facility
comprises a rectangular shaped building with two levels

25. 103a and 103b. Typically, the production area 140 is



25 103a and 103b. Typically, the production area 140 is WO 03/106785

PCT/ S&3/ 00144 5 | ocated on the ground | evel 103a whil e non-production
areas arwolooaed7ésl on the second | evel 103b. Al so | ocat edPom/SGa#a001g$ ound

| evel are storage area 195, and packing area 197. Additional areas, such
as changing area 194, cafeteria 191, 5 engineering area 193 can al so be

i ncluded on the ground |evel. The nons production areas on the second | evel
i ncl ude adm nistration area 108, |aboratory area 141, storage area 145,
and HVAC pl ant. room 146. In so facilidl al | i . o are
provi ded | C?t%%ﬂ % 9TRAEC ‘@ealva%q%aug"ﬁiﬁr%dt?éi? rlxddsétﬁﬁl?ﬁw%éf{%fm
different stages of_ a praoduction line for nuf gct urin har naceut i cal
product s. FdRraaed ©n dheFerrheisvel dd gt%a?é:ésl%ﬁ&éﬁéﬁt Control .
The finished products 15 are transferred to the packing area for packagi ng
and then dmouhk Istwrlagerarsioraye Hogfh Boh and Bastingh2eShpt3’ wi th CAWP,
it is, however, inefficient. For exanple, quality assurance and quality
control. caymitivhLasiteacarsudd autchangimh e dbdentcaiestiendisyciftls. The
di fferent production stages are not visible froma single point, naking it

i nconveni el fee Y (HFea | HeNtédy  a Bl BETridoldde] rebuiles taxrduagd pr ocess.
Such deficiencies increase process tine in identification

level. The non-production areas on the second level

include administration area 108, laboratory area 141,

storage area 145, and HVAC plant room 146. In some

facilities, all the different areas are provided in a
10 single level.

The various production suites 165 form different
stéges of a production line for manufacturing
pharmaceutical products. Products are tested in their
various stages for quality control. The finished products

15 Aare transferred to the packing area for packaging and then
- to the storage area.

Although such a layout may comply with CGMP, it is,
however, inefficient. For example, quélity assurance and
quality control cannot be easily carried -out in such

20 conventional layouts. The different production stages are
not visible from a single point, making it inconvenient to
monitor, idéntifyy and verify the‘manufacturing process.
Such deficiencies increase process time in identification
and quality monitoring. Therefore, a manufacturer incurs

25 additional costs to ensure that the process can be



and quality nonitoring. Therefore, a manufacturer incurs 25 additional
costs to ensure that the process can be WO 03/ 106785 PCT/ SG03/00144 6

noni t or edwadaqoasel y for verification and quality control PCTrS&oglertishg such
| ayouts not cost effective. Fromthe foregoing discussion, it is desirable
to provide a nore efficient and cost effective layout for a 5

manuf acturing facility. SUMMARY OF THE | NVENTI ON The invention relates to
an inproved | ayout for a manufacturing facility. In one enbodi nment, | ayout
includes 10,a huly surrounded a [ c I oy ldosithe 1
pIuraIitymBPlﬁPﬁﬂac?aSHugFgggé2g¥hgggﬁgg%%F?§R g?ggggaéﬁgﬂpvisibleqfron1the
hub, -enabling the manufacturing process to_.be-nonitored therefrom In

anot her eWﬁ@gﬁﬁéﬁg,S&CPaéPWPP§s %8 r CO§F §EFFSEAYS t he production corri dor.
The facility 15 corridor can be used for servicing and . naintaining the
producti on equFpwenthes folregoinisr GdGiFUEKdoRal Lt é@n%ﬁs&ﬁb /€ equi pment .
The facility corridor can-also serve to facilitate testing of products
fromthe prosude anmpreges fiadchr acideaoisty edfeavdiviet ém& diorPoduct i on
equi pment. 20 Additionally, the facility corridor can also serve as a
buffer5zoqgﬂwgdayggyhdwfgaﬂjmﬁ@qnce of external building conditions on the

production corridor. I'm another enbodi nent, the production and
non- producti on areas are

SUMMARY OF THE IN'VENTION
’The invention relates to an improved layout for a
manufacturing facility. 1In one embodiment, layout includes

10 a hub surrounded by a production corridor comprising a
plurality of production'stages. The production stages are
visible from the hub, enabling the manufacturing process to
beAmonitored therefrom. In another embodiment, a iacility
corridor surrounds the production corridor. The facility

15 corridor can be used for servicing and maintaining the
production equipment, such as through-the-wall technology ‘
type equipment. The facility corridor can also serveito

‘faciiitate testing of products from the production stages
and/or cleaning and maintenance of production equipment.

20 Additionally, the facility corridor can also serve as a
buffer zone to reduce the influence of external building
conditions on the production corridor. In another
embodiment, the production and non-production areas are

 separated into two separate buildings. The two buildings

25 can be interconnected by enclosed link-ways or passageways,



.Separated into two separate buildings. The two buildings 25 can be

i nterconnected by encl osed. |ink-ways or passageways, WO 03/106785

PCT/ SQ03/W0b4406785 form ng a satellite configuration. Addi Pcarssios/priaduct i on
capacity can be obtai ned by addi ng additional production buildings. The
addi tional buildings can be interconnected to either the production or
non- production building or a 5 conbination of both. In another enbodinent,
the |l ayout includes a production area having a hub which is at |east

partially . surrounde . 09”9_&' r1.j dor. &ﬁgﬁ){' | ity of
producti onf%%lg 2 1%%@%%% UéCtI on iﬁ'{e}gag%%'e \‘/Z} SI e(S 1 P%f;orﬂ%‘{eﬁ%b,
enabling the manufacturing process to be ,L nonitored therefrom._ln another
enbodi mentCRRAGEGHhFaRIPe Rt T skf}fradjgjrfd@tar#éﬁp‘?]o i ]ﬁo@b??r%r. The
facility corridor can be used for servicing and maintaining the

product | orbwighdimasmt | Bhe rrdditinralgPuiddings qar kp) Byyeusoryge-ed

equi pnent. Additionally, the technical corridor can also serve as a buffer
zone to reghicel ther | tHd umrmducdt iomxtre myal-gnedwtttrigor dnetl 1 dbegs @n @ he
production corridor. In yet another enbodi nent of the invention, the |ayout

i ncl udes acqnwdUaiion SERSER. area. - The production support 20 area can be
| ocated, for exanple, on one side of the production area. Functions which

support productpnynditedHdsmb @ mE@MR 1hRs8 Wheludasiaitate the flow

of

production area having a hub which is at least partially
surrounded by a production corridor comprising a plurality
of production stages. The production stages are visible
10 from the hub, enabling the manufacturing process to: be
monitored therefrom. In another embodiment, a technical
- corridor surrounds the production corridof; The facility
corridor can be used for servicing and‘maintaining the
production equipment, such as through-the-wall -technology
15 type equipment. Additionally, the technical corridor can
also serve as a buffer zone to reduce the influence of
external building conditions on the prodﬁction cqrridor.
In yet another embodiment of the invention, thé layout
includes a production support area. The production support
20 area can be located, for example, on one side of the
production area. Functions which support production
include, for example; those which facilitate the flow of
materials from delivery to production area for processing

and processed products from the production area to delivery



materials fromdelivery to production area for processing and processed
products fromthe production area to delivery WO 03/106785 PCT/ SG03/ 00144
8 to custwoe®s4ao67BN- producti on functions can. al so be. | o®arsdo3/nNi4e he
production area. In accordance with various enbodi nents of the invention,
the layout is designed to conply with CGW as 5 well as other regulatory
and quality requirenents. The |layout fgacilitates production and cl eani ng.
processes, and novenent of people. and products. Furthernore,. the |ayout

enabl es the phase of processin 0,.he_eas] C - IV,

moni t or ed 9 &é’ﬁfﬁoﬂ% "an %’rﬁlf%léeu&tg@rn 3@% ei‘rad}%) 6 'i%féeé\gé'iln%%%%é ds,
qual ity process control, quality assurance and regulatory conpliance with
CGWP; BRI R BRSCRUSHAUGE IO G¥SANGS Fig. 1 shows a conventional |ayout of a
production 15 facility; Figs. 2-5 show | ayouts of production facilities in
accordance . wilirh acadusiancearhoidimari e drboediveentref RS G . shows a
cross-section of a production corridor in accordance wth one enbodi nent

of the i nveRridmion?0 tlieg:1ayaitovis aldsaiymed dfo agrplincrion CEMR as
accordance wi th another enbodi mrent of the invention; and Figs. 8-9 show a

| ayout s0f (a1Ar QAU HHY: Tkl 1dtoi aitf CRUidanee wédhi sandiies . ertiasi ment  of

t he invention. ‘ : .
layout facilitates production and cleaning processes, and
movement  of people:and products. - Furthermore,. the layout
enables the phase of processing to be easily and cost-
effectively monitored, identified and verified for greater

10 efficiency in records, quality process control, quality

assurance and regulatory compliance with CGMP.

'BRIEF DESCRIPTION OF DRAWINGS

Fig. 1 shows a conventionél iayout of a production
15 facility; |
Figs. 2-5 show layouts of pro@uction'facilities in
accordance . with various embodiments of the‘ihventioﬁ.
_Fig. 6 .shows a cross-section of a production corridor
in accordance with one embodiment’ of the'inventioﬁ;
20 Fig. 7 shows a layout of a production area in
accordance with .another embodiﬁent of the invention; and
Figs. 8-9 show a layout of a production facility in

accordance with another ewmbodiment of the invention.

25



25 WO 03/106785 PCT/ SG03/00144 9 DETAI LED DESCRI PTI ON OF THE | NVENTI ON
Fig. 2 shows a building 201 of a production facility in accordance with

one enbodwowatlo©@Bs t he i nvention. Illustratively, the.faciPCirtSgos/soidepi cted
having a circular 5 shape. O her shapes, such as oval, triangular, square,
or other types of polygon, can also be useful. In accordance wth the

I nvention, the layout of'the production facility includes a production
corridor 260 surrounding a hub 240. The shapes of the production corridor

and hub, fﬁﬁTﬁfﬁﬁB'g%s&QEPglgg:gfoﬁﬁﬁSiﬁﬁﬁNfidﬁ'the shape of the buil ding.
It is, h , 1 = ssary that the building,
hub, and production coryidor hav he s shape. or, exanpl e, the hub can
be rectangul ar,Fi#i 18 ¢ %Wﬁu?r&a'? l%dzaqﬁreo%{]c%)i%oi%‘f‘ﬂ%r G ¥ cular or
ot her polygonal 15 shapes. The production corridor conprises a plurality of
processi nginsaegesdased Vhthepne fkedHehobrthrivepbirts. A
processing stage is used to performone or nore steps in the manufacturing
process. Fpllexenptiyel), sthgefaaikiugeis tdepirted hdviony -@ndivelaack- end
processes. The processing stages can formone or nore production |lines
used t g f ogHAPEE OOtHBEEsRAPEYFT Suclbu® ovdhgesyidmgubxapsguaran oe
dupl i cat ed. e sequence of

other types of polygon, can also be useful. In accordance

with the invention, the layout of the production facility
includes a production corridor 260 surrounding a hub 240.
The shapes of the production qorridbr and hub, for example,

10. are consistent with the shape of the building. It is,

- however, understood that it is not necessary that the
building, hub, and production corridor have the same shape.
"For example, the hub can be rectangular, while the building
and production corridor are circular or other polygonal

15 shapes.

The production corridor comprises a plurality~of.
processing stages used in manufacturing one or more
products. A processing stage is used to perform one or
more steps in the manufacturing process. For example,

20 stages are used to perform front-end and back-end
processes. The processing stages can form one or more
production lines used to form one or more products. Some
stages, for example, can be duplicated. The sequence of
the production stages can be arranged to optimize the

25 production process. In one embodiment, the stages are



t he production stages can be arranged to optim ze the 25 production
process. I n one enbodi nent, the stages are WO 03/106785 PCT/ SG3/00144 10
arranged wo oBaed7’Bitate fl ow of work from stage to stage, POCT/SGIgo@Ext ent
possible, in a clockw se or counter clockwi se direction. In one

enbodi nent, the production stages are used to 5 manufacture pharnmaceuti cal
products. Various types of productiomOstages for manufacturing

phar maceut i cal products i nclude, for exanple, dispensing, mXxing, coating,

capsul e fllllng?ﬁ %Qghfitgge fﬁ?@ oth@oﬂkoé%éh!QEa@@rkbd%ta@%U tioncl ude

a staging agrea’ agi ng area exanpl e, 10 serves as a tenporary or
I nt ermedi at e st orage and agi n L3981 R fRr
t enpor ar ytBe eFﬁ?@%nP&?&ﬁgagfoFggg SFO%EWENEa & ?ﬁghglnlgh d products can
al so be-provided., To reduce or avoid contam nation of materials due to 15
serV|C|ngd9reﬂ§ﬂ@Penance of equi pnent used in the nmanufacturing process,
t hrough-the-wal | equi pnment is used. Such types of equipnent are designed
to be serV|cedIhhD@eghmb@dwmbhtoutbﬁdQrpﬁﬁcﬁﬂ@@uéﬁﬁﬁﬁssﬁ§§9§seﬁbﬁxbxanple
the equipnent is |located, for exanple, against a wall 269. 20 Servicing of
the eqy'pm%ﬂhfﬂ@ﬂuiél@%&r&&c@&ﬂd&@ﬂe@rbduatsfachmmpueoﬁnmxmﬁ o£72 through
an opening in the wall. 1In one enbodinent, a test lab is provided in the
- production stages for manufacturing pharmaceutical products
include, for example, dispensing, mixing, coating, capsule
filling and tableting. Also, the production corridor can {
include a staging area. The staging area, for example,
10 serves as a temporary or intermediate storage and staging
of equipment. A storage area for temporary or
intermediate storage of materials and finished products can
also be provided.
To reduce or avoid contamination of materials due to
15 servicing or maintenance of equipment used in the
manufacturing prddess, through-the-wall equipment is used.
Such types of equipment are designed to be serviced through
a wall outside the production stages. For example, the
equipment is located, for example, against a wall 269.
.20 Servicing of the equipment would then be conducted in a
facility corridor 272 through an dpening in the wall.
In one embodiment, a test lab is provided in the
facility corridor for testing of the products from the

different stages. An opening can be provided in the wall

25 through which products from the different stages are passed



facility corridor for testing of the products fromthe different stages.
An opening can be provided in the wall 25 through which products fromthe
di f f er entwettagessar e passed WO 03/ 106785 PCT/ SQ03/ 00144 PCTISGOswa1ae
production stages to the facility corridor. The opening can also serve to
pass tested products back to the production stages. The opening can be
designed to maintain the controlled environnent of the production
corridor. For 5 exanple, the opening can be designed with an air-Ilock

nmechani sm,._The tcH)eeni Nd. can ¢ I $Q..3 erSv_q:ot oclfea%cgﬁq%rge&%q{g gnts 'ﬂIe t he

producti onfrscft%ges. or exanpl €, qui prren e cl eaned can be
passed t hrough the opening. PreferabI% each production stage is provided

10 with a QREEHREERP (DS Gt it PaSfhdsitstuare %i@fﬁgttr% Srred to
the test laboratory for testing. The production corridor can be enc|osed in
an envir amasuciion cgmges | edhe eparyineidamite desrigmneshpfie naindaiar at ur e,
humdity, and air quality of the production 15 corridor within desired
limts. Fatheappritesdlbsd eheiromiant qfaltiley produmddmnigriidars. usgdwl to
mnimze or reduce flow of people or materials in and out of the

producti orex£iird dathe RiRighaplaan B eiduilries A cal laiseapanat ed from
the production corridor. An access way 268 is provided to 20 facilitate

S0 S| P R kD185 S @ S e onl
components of the production stages. For example,
equipment which needs to be cleaned can be passed through
the opening. Preferably, each production stage is provided

10 with a paésageway for convenience. The products are then
transferred to the test laboratory for testing.

The production corridor can be enclosed in an
environmentally controlled area to maintain, for example,
temperature, humidity, and air quality of the production

15 corridor within desired limits. For applications where air
quality is imbortaht, it is useful to minimize or reduce
flow of people or materials in and out of the production
corridor. Preferably,.the hub is physically separated from
the prodﬁction corridor. An access way 268 is provided to '

20 facilitate access to the hub without entering the
production corridor. Additionally, the facility corridor
can also be outside of the environmentally controlled
production corridor.

In one embodiment, the production corridor is

25 segmented into subsegments 267. A subsegment can comprise



can al so be outside of the environnentally controlled production corridor.
I n one enbodi nent, the production corridor is 25 segnented into subsegnents
267. A suWweagmedt8s can conpri se WO 03/ 106785 PCT/ SG03/ 00142CTHB0an@40r nore
production stages. In one enbodi nent, the subsegnments are physically
separated by barriers. The barriers can extend the full wdth of the
production corridor, form ng separatea2roduction stages. In one 5

enbodi ment, the, barriers also extend into the servicing corridor.

Provi di ng\é)g%;rglérmsorv\@ %d:&) ootn egg %l ntyQ, SO {Ghdigk cafd dor is al so

usef ul . e ors provided in the barriers to
facilitate flow of nalerlals or cts f bs nt to 10
subsegnentsul Sr‘?%‘?‘?rérl$é‘r’<lro%t3 IGfiddf mska ra&f"f"é{jgj r ‘—"eff’rs:L d‘Icséj E extend t he
full width of the production corrldor | eavi ng .an acc sgﬁgﬂ%h bet ween
subsegnentmruiemian gypiendchitihmLulhsrighdl R i be conpletely

encl osed, (e.g., production suites) having doors for access 15 fromthe
access. patda;rﬁfdm'r,diftg:qnimghmpmm agexlwtiiign stageshot Bogietel y
enclosed is also useful. Alternatively, the hub can serve as a passageway
bet weeq t RguBdiRieN! thresitieidan £18yasktSalnato nohé hsepviaingi on
corridor adds flexibility to 20 the production facility. For exanple, a
SUbseg”emfé¥¥Ré3%. Providing barriers which do not extend into the
servicing corridor is also useful. Accesses, such as
doors, can be provided in the barriers to facilifate flow
of people, materials, or products from subsegment to
10 subsegment In an alternative embodiment, the barriers do
not extend the full width of the productlon corridor,
leaving an access path between subsegments. 1In such
applications, the p;oduction stages can be compietely
enclosed, (e.g., production suites) having doors for~accéss
15° from the access path. Providing production stages which.
.are not completely enclosed is also useful. Altermatively,
the hub can serve as a passageway between the different
production stages.
Segmenting the production corridor adds flexibility to
20 the production facility. For example, a subsegment can be
upgraded individually without impacting the other segments;
Furthermore, a segment can be éxpanded individually to

increase its capacity by extending the barriers and outer

-wall of the building, as shown by the dotted line 282



upgraded individually w thout inpacting the other segnents. Furthernore, a
segnent can be expanded individually to increase its capacity by extending
t he barriwodsamdsduter -wall of the building, as shown bycCirissosiodited | i ne
282 WD 03/106785 PCT/ SG03/00144 13 In accordance with one enbodi nent of
the invention, the production stages are visible fromthe hub (i.e., a
direct line-of-sight fromthe hub). Ifithe hub is physically separated
fromthe production corridor, the 5 barriers used to separate the hub from

the corridor should be at |east ,partial t.r anspar, t he
production stadds AEPENE BT (Bih W |dr}m[eﬁ%‘ %ﬁ%ﬁ“‘ﬁgnﬁlﬁlﬁ@gg}l\ies as a
control area, enabling the nanufactunin%gfrocessfgp e nitored, -

i dent i f i edheamyrodayatiicsy sdages) affy Vet Amcgp ec%é'\bef -7 & one

enbodi nent, manufacturing data fromthe processing stages are transferred
to the hublirButs Lirecabeigur florowedhen huddl. t ilife rlSeach process is
conpleted. For exanple, comrunication links are provided to one, sone, or
al | the pryustd-0nstagesatdnufast Wha @roduertin aorrsiddd totensferred via
t he conmmuni cation links to the hub'. In another enbodi nent, the hub

conpri ges 1l fast uddd Ho WUbSHRAAHL RIS £rich e eifadigintshculd
| aboratory 1s provided for testing of the products at various stages of

PO Ol OIS PR o tdeditluef 02120 dbistny ey be
stages to be visible from within the hub. The hub serves
as a control area, enabling the manufacturing process to be
monitored, identified, and verified easily and efficiently

10 therefrom. In one embodiment, manufacturing data from thé
processing étages are transferred to the hub. Thisican be
performed in real time or after each process is completed.
For example, communication links are provided to one, some,

vqr all the production stages. Manufacturing information is
15 - transferred via the communication links to thé hub.
In another embodiment, the hub comprises at least
first and second levels. In one embodiment, a 1aboratory
'is provided for testing of the products at varidus'stageé
of production. Other functions can also be included. The
20 laboratory may be located on the same level aé the
production stages. Providing the laboratory at the center
allows convenient access from the production stages,
increasing manufacturing efficiency. Typically, the

laboratory can be part of the same controlled environment

25 as the production facility. Barriers can be provided, if



production stages. Providing the |aboratory at the center allows
conveni ent access fromthe production stages, increasing manufacturing
efficiencwoosyupi7eml |y, the [|aboratory can be part of thePpsarssos/ontsol | ed
environment 25 as the production facility. Barriers can be provided, if WO
03/106785 PCT/ SA03/00144 14 necessary, to avoid commngling wth the
production area. The control area isigreferably |ocated above the

| aboratory. This allows the control area to have a direct |ine-of
-sight.to the production_fl.opr : . L Lian 5 : )rovi ded
in the huHeFSS%EﬁQB C%é?mﬁggé%ggbgﬁ?ﬁégﬁgéﬁ$%g%ﬁiF%gMgggﬁﬁﬁ?;ggfgr
exanpl e, dispensing,. mxing, cleaning, qr engiineerin ctivities.

Al t er nat i Viiey ComaQdy l?é?eaarle%spli%%rt?g’qiynﬁé’éﬁa#éﬁ %%rﬁvoegé:%%i ngle. level with
the-control or nonitoring areas:. 10 Abuffer zone can qptional]. -qulocated
bet veen t Aeboxatt@rywal ITis tHe dg [tdienFomtd dh &5 d B St  The .
buffer, zone is particularly useful for applications in_ which the changes
in. the prnggiciofomsiemt rommn meavtwessidy £liagpadieldvel dAdbEiInRgler zone
serves to provide 15 additional insulation between the internal production
envi r 0Bl ARG e il piid diddin agrdititons hHéhese ditteer facdds tof corri dor
Is: outside of the-environnmental controlled production corridor, it can

al so servesas (g e AU AIng ke iRl SFeMRIIe A asgslid ong) barri er

mixing, cleaning, or gngineering activities,
Alternativély,'the other areas can be integrated into a
single‘levél with the .control or:mgnitoring areas;<

iO A<buffer zone canioptionally:bé located between the
outer wail_of the building and the production corridor.

"~ The buffer zone is par;icularly useful for applications in
,théh'the‘changes in_the~production environment can’easily
impact-yiélds{' The buffer.zone,séﬁves to provide

15 additional'insqlation between the internal productioﬁ
environment-énd externalgbuilding,conditions."Where the
fécilityfeorriddr is:outside‘of the eﬁvirénmental
céntrollediproduétion corridor, it can'also serve as the
buffer zone. It also serves as an additional barrier

20 against the entry of insets~or other contaminants which can
adulterate. the products.

In accordance with one embodiment of the invention,
the. non-production area is located in a second building
315, as shown in Fig. 3. Preferably, the second buiiding

. 25 and the production building are interconnected by enclosed



20 against the entry of insets or other contam nants which can adulterate.
the. products. In accordance with one enbodi nent of the invention, the.
non- pr oduwoiodno@sea i s | ocated in a second building 315- pCasGoloomsin Fig.
3. Preferably, the second building 25 and the production building are

I nt erconnected by encl osed WD 03/ 106785 PCT/ S&3/00144 15 |ink-way or
passageway 322. Providing non-intercomscted buildings is also useful. The
non- producti on area conprises, for exanple, area for, chem cal or supply

st or age, ui.pen [ j ce QEQV 1 i at i41g roons,
test and/ 3&%%5?%%&%%%%@0%% | ocker Ec%al?%?% 1E)(?I'cﬁ)(g)m 0] éeOP

non- producti on_functjon such a afeteria an al so _be included. In
one enbodifEntding ]rﬁ)rﬁfjp?%dlﬁefféln' btﬁﬁ”f%il?'fbnﬁ%og%% T s25C%t 1 east first.
and second levels. The first 10 |level conprises, for exanple, nmaintenance,
storage, dednamisesndEorcsRTRIe arae? e eheBieahres SdPhcl ude first
and second areas, one for storing raw materials and other for :

fi ni shed. psositedes, dduei seaon dnd Bvetnazre i eflidee ahdradminpslerattidet eri a,
adm ni stration, office, and 15 training areas. Providing the storage area
in the §irgdeti®yetods 9. tesS@ngEnd el argsl s bl UTaboratbopy ) atdcidckate fl ow

of materials-or-products to and fromthe production corridor, as shown by
the arrows  piehi @y Hesban. al endl Vi&Sn-production functions, such as a
cafeteria, can also be inclﬁded.
In one emquiment; the non-production building 315
comprises at least first and second ievels. The first
.10 level comprises, for example, maintenance, storage,
delivery and reception areas. ihe storage area can include
first and second‘areas,-one for storing raw materials'and
other for finished,prdducts. The second level can4inc1ude,
for example, cafeteria, administration, office, and
15 traipning areas. Proﬁiding the storage area in the first
level (e.g., saméllévél,aé produétion floor) facilitate
flow of materials or products to and from the produétion
corridor, as shown by the arrows. Such a design also gives
flexibility for expansion. For example, production
20 capacity can be incrgased by adding additional production
facilities (e.g., similar to building 201) via, for
example, link-way 392, as needed. The additiomal
- production facilities can be interconnected to thelnonf

production building 315, creating a satellite production

25 arrangement. Alternatively, the additional production



flexibility for expansion. For exanple, production 20 capacity can be

I ncreased by adding additional production facilities (e.g., simlar
bui | di ng WODp/10d785 for exanple, |ink-way 392, as needed. PChsSGasldi14 onal

production facilities can be interconnected to the non-

315, creating a satellite production 25 arrangenent. Alternatively, t

addi ti onal

production WO 03/ 106785 PCT/6SG03/ 00144 16 facilities can

to

production buil di ng

he
be

i nterconnected to other production facilities or a conbination thereof.

The build
be desig

. b \ : " i qns. _
#n Sj’tlﬁatglp S?rﬁ%%%%%@%%v%%b e ?ﬂalglgdﬁrrea. 5 iI'ér)lfc!g,lsl a%ﬁt

), can
, as

descri bed, provides an efficient process flow Eor .ex | e ows,
IRGHdidiieH OE o r SRR RF IR Fﬂiﬁﬁ'to't esf}?%g})%%gf?%s\"/v\%%& be

information are toward the center to the hub area 240. Furthernpre,
the hub haonfigured (¢r@- of Sh7eft HHEERIBRCHIPAY R het SRR N dat
| ayout enabl es easy nonitoring of the manufacturing process, effecti
assuring tdeatidiral td copoimiet erhalwsse @eoprailarbeiubard aaxeffici ent,
correct,
throughl the proghcti poee] ragdoded@ribed pappbeidesn dd of Bividet product
area fromthe hub without having to enter the production area),

S rel Rl tHE: é&&ﬁﬁi@j(WBr@nﬂL&&ﬂﬂﬁﬂénéetﬁé,piﬁﬂ@@tﬂ&ﬂre,

al ong the

facilitati

dust ',

an

10

15

20

25

and verified.. The layout also m ninm zes the nunber people

corridor while product testing and flqw of information are
toward the center to the hub area 240. Fufthermore, since
the hub has a direct line-of-sight and access to
manufacturing data, the layout enables easy monitoring of
the manufacturiﬁg process, effectively assuring that the
flow-of materials, people, products are efficient, correct,
and verified; The layout also minimizes the;number pepple

going through the production corridor (e.g., people can

view the production area from the hub without having to

enter the production area), facilitating control of the
production'énvironment (e.g., temperature, dust, and -
humidity) and to prevent contamination. This facilitates
control of the production en#ironment. Such advantages
reduce manufacturing costs by increasing efficiency and
reducing errors while being compliant with CGMP.

In an alternative embodiment, the non-production area

can be located in the same building as the production area.

The non-production area can be provided as a concentric

area outside the production corridor. Alternatively, the

si nce
a, the
vel y

goi ng
i on



hum dity) and to prevent contam nation. This facilitates control of the
production environnment. Such advantages 20 reduce manufacturing costs by

i ncr easi yoaBfivaBency and reducing errors while bei ng complris&es/onmits h CGVP.
In an alternative enbodi nent, the non-production area can be located in
the sane building as the production area. The non-production area can be
provi ded as a concentric 25 area outsixde the production corridor.

Al ternatively, the WD 03/106785 PCT/ S@3/00144 17 non-production area is

i ded i fo t . ’ j [ :
Fo a snonl AR CEoHYa o SR iR, L R MR R R 01

is provided which encl oses the, 5 prodgﬁiion area. I n one enbodi nent, the
shape of talﬂepa%i‘?lgil#@eil%r WRANIbIRAE T B erabl y, the shape of the
building is an octagon. A production corridor 260 surrounds a hub 240. The
production cor rFibr ‘arhows anntdiey anpdimenctdgdie PFRRWNYy a AS
production corridor, 10 and a hub which have different shapes are al so

usef ul . Thehown ,0cdudiiohd by r4 Gori & prvished artplah sgnelosss gitsduct i on

stages 265. The production corridor is enclosed in.an environnentally

cont r olsl edhEREE 1dn NBFed ai Nin folie exdigliaments) reigpiadhdpe dferpier ature, and

humdity within desired 15 limts. The production corridor can be

Segnentedlﬁﬁgfhing is a polygonal. Preferably, the shape of the
building is an octagon. A production corridor 260
surrounds a heb 240. The production corridor and hub
preferably are octagens. Providing a production corridor -

10 and a hub which have different shapes are also useful. The
production corridor comprises a plurality of production
stages 265. The production corridor is enclosed in an
environmentally controlled space to maintain, for example,”
air quality, temperature, and humidity within desired

15 limits.

The production corridor can be segmented into
subsegments 267. In one embodiment, a subsegment is equal
to one side of the polygon. In the case of an octagon, the
production corridor comprises 8 subsegments. A subsegment

20 can include one or more'production stages. Also, a
production stage can overlap into an adjacent -subsegment.
A segment can be separated by a barrier. The barrier can
extend the full width of the production corridor. Accesses

can be provided to facilitate flow of materials, products,

25 and people for segment to segment. Alternatively, the



subsegnments 267. In one enbodi nent, a subsegnent is equal to one side of
the polygon. In the case of an octagon, the production corridor conprises
8 subsegrmwotos/1oA8subsegnment 20 can i nclude one or nore pr@duEGIANISE ages.
Al so, a production stage can overlap into an adjacent-subsegnent. A
segnent can be separated by a barrier. The barrier can extend the ful

w dth of the production corridor. Accegses can be provided to facilitate
flow of materials, products, 25 and people for segnent to segnent.

Alternatiyvely, the 3/ 106785 A 4 b | end
partialIyb?ﬁélﬁfd?ﬁ¥§%8§hEaﬁgﬁa&ggrgﬁgngéggﬁdéf.lﬁﬁ g%%PﬁgFggﬁterﬁative

enbodi nent, barriers_ which separate different production stages extend the
full widearsidpKe pABdaRELYRTCHLEFEHALIES FUERE BB, di%@ﬁf}e e production
stages are used to manufacture pharmaceutical products, such a uﬂ:ugs. The
productiowhibhgsspamat@ddiff@re@%aﬁﬁpépc&ﬂ§ﬁeﬁ§?ﬂ§?.exﬁﬁ&ﬁuF&Fo% ixi ng,
drying, tableting, tablet coating, IBC blending, and packagi ng stages.

O her st agegrhSuEh the prbdudtiibnt yoraridetror age, can al so be included in the
production corridor. Preferably, the stages are arranged to optim ze the

ef ficiency of the JmRNEdRIcRE PROETTdductior lsvtgels aret erted $o
products, and. people). In one enmbodinment, the front-end stages are
Located | Quald ot lies brtithallendd1224° PR Ot Heofufy | € e back end
production stages include, for example, dispensing,.
granﬁlator mixing, drying, tableting, tablet coatihg, IBC _'(
blending, and packaging stages; Other stages, such as :
10 utility, or storage, can also bé'included in the production
corridor. Preferably, the stages are arranged to optimize
the efficiency of the manufacturing_process (e.g., ﬁlqw of .
materials, products, and people). In one embodiment, the
front-end stages are located toward a first end of thé
15 production corridor while the back’end stages are located
. in the other end. Preferably, fhe first end begins nea#.
the entrance of the production corridor.
In one. embodiment, the first stage 265; of the
production located by an entrance 487 serves as a utility
200 area. A dispensing and sieving stage 265;, large
granulator mixing stage 2653, fluidised-bed drying stage
265,, small granulator mixing stage 265s, tableting stage '
2654, table-coating stage, IBC blending stage 265;, capsule
filling stage 2653, and packaging stage 265y are

25 sequentially providing in the production corridor.



in the other end. Preferably, the first end. begins near. the entrance of
the production corridor. In one enbodinent, the first stage 2651 of the
product i owologaed7etl by an entrance 487 serves as a utilityPCIBGGas/e@4d A

di spensi ng and sieving stage 2652, |arge granul ator m xing stage 2653,

fl ui di sed-bed drying stage 2654, snall granul ator m xi ng stage 2655,

tabl eting stage 2656, table-coating sbage, |BC blending stage 2657,
capsule filling stage 2658, and packagi ng stage 2659 are 25 sequentially

providing in the production corridor. WO 03/.10 PCL/ 0144 19

Provi di ngP8PHaAingpethrrst¥hes sy SFRISPHEF %éqgégggsg%gﬁggﬁég %%erl.
Preferably, the various types of equi pnent 0 used are serviced from behind a
wal | 269 elsi usefmd . pPsefierprbivst &e. VATIONF L¥PES: PrdSARYZPS provi ded
to 5 service the equi pnment. The service corridor preferably is not part of
the contr ekkad agryiscantestl diromhbeprinduet wedl 26°r Py&sidendbRing it to al so
serve as a buffer zone. In one enbodi nent, the hub conprises first

and- second,.J®eliton Braghl.r sk keveliceomprirddor 2R éxappiorided, Lo
| aboratory for testing products at various stages of production. The first

oLt T RS B ek oo id et aconiskagpe el g
testing . (]):Iotp %)%%Cto%f q:thed icf(’Dfl.'l%rr%'fltle%it %gﬁl%.x(gnu@rﬁd‘é@ [N production
corridor, enabling it to also serve as a buffer zone.
In one embodiment, the hub comprises first and second
levels. The first level compriseé, for example, a

10 laboratory for testing products at various stages of
production. The first level may be én the same level as
the production stages. 'Providing the laboratory at the
center of the production stages eﬁables efficient testing -

" of products at differént stages of production.

15 The second level of the hub comprises a control center
for monitoring the production process. In a preferred
embodiment, the second level is above the production
stages. Manufacturing data-from the processing stages are
transferred to the hub via, for example, communication

20 links. Administration or non-production functions are
located in a second building (not shown) .

As described, the present invention provides an
efficient layout for manufacturing facility which complies

with CGMP. Internally, the manufacturing facility includes

25' a hub surrounding by a production corridor having a



15 The second | evel of the hub conprises a control center for nonitoring
the production process. In a preferred enbodinent, the second level is
above t hewproaduss on stages. Manufacturing data: from t hecprseogsaitng
stages are transferred to the hub via, for exanple, comunication 20

| i nks. Adm nistration or .non-production functions are |ocated in a second
bui l di ng (not shown). As described, tl present invention provides an
efficient layout for manufacturing facility which conplies wth CGWP.

Internally, the .manufacturing facildty i AHr s d@uyli ng by a
producti o%’léldfraﬁilggfr ﬁﬁrﬁéuﬁﬁé%%#ngpﬁﬁglm%%ogﬁM az%ég'pl urality of
production stages used in_the manufacturin r ocess. serves as-a
control, R¥Qeesfce INE N RFINETH aa?@acf%%rpcﬁddl?c{éﬁlo%ajm%]%f% the fact
that the production phases are directly visible fronxéhe huyb, -the 5
manuf act umianggemRIds ansen s i PYOBC T t orlME GRS rFasF Ffied
therefrom The Hub functions |like a "cockpit”" of the process information
data cont gpﬂo&ﬁiﬁi&fn pitiisds hase dheeably i visiwlelifrom | She il i H9rocess at
will. A facility corridor can be provided around the production 10

corri dgr : AGl# i Yk @Ss §|Uekn t §ad EBY | Iy, morei sy cidenintif té@ani ng
can be-conducted in the facility corridor. Additionally, non-production

areas can he; Rrovi dads i ihdAerrdAC! | hhy #e5 T EdRE: nsUrTesndi neodlpitaci | ity

corridor.

of the process information data controi center, which has
the ability to directly view the process at will. A {
facility corridor can be provided around the production
10 corridor.- Activities such as quality testing, maintenance
and cleaning can be.conducted in the facility'corridor.
Additionally, nénfproduction areas can be provided in the
facility corridor or surroﬁnding the facility corridor.
in accofdance-witﬁ the invention, the layout allows
15 fast access of quality control and cleaning activities to
the production process and enabling a highly integrated
operatibnal environment‘for compliance and effectiﬁeness.
The facility corridor efficiently utilizes space and
provides flexibility to implement. "behind-the-wall" or
20 "through-the-wall" equipment arrangehent for better cqntrol
of environment. In addition, the facility corridor could
also act as a buffer to better control external weather and
climatic changes.-
Externally, the production and the non-production

75 gsections are separated into separate buildings in



In accordance- with the invention, the layout allows 15 fast access of
quality control and cleaning activities to the production process-and
enabl i ng wohBgi7g5 i nt egrated operational environnent for PCorsolos/emnge and
effectiveness. The facility corridor efficiently utilizes space and
provides flexibility to inplenent."behind-the-wall" or 20

"t hrough-the-wal | " equi pnent arrangenegnt for better control = of
environnment. In addition,, the facility corridor could also act as a

buffer to better contr, ext er nal er.ca el ka,changes.

Ext er nal | #CPK aﬁF&dW&?#oﬁ”ﬁn&"%ﬁgﬁﬁ%%LpPgdggFi%%bg%%&ggétions are

separated into separate buiLding;fin,MD 03/ 106785 CT/SGD3/0%;44 21

accor danc@dgithionad erpdEckeen Huidkdnos, AR 8H5° REIPECPYASE%sr oduct i on

bui | di ngs can al so be provided. Preferably, the prqductiaqn and

non- pr odu@trederabillydi whe @medycsiiesy apd 508-BLORYLE Lo PUid{dnIphare

functional use, size 5 proportions, dinension, floor levels and the

| ocati on gloirdde Hyweruididintge dridhit-heyls.nk They foartionsddivsced SLEE

particul ar applications. The separation of the non- production and the

producki O;in&f {igHO BRI eviedd hindatde Aetdeeriomodgement and

control of environmental ;10 paraneters, people and product flow The

separate ui I.di ngs,.+fQr rim | 1R eRfifERfan to--
the t<ag?gjgagégugﬂa‘%qé(liﬂﬁiﬁgy”édd

provide th coﬁ% ions of a company. A series of

particular applications. The separation of the non-

production and the production areas into separate buildings-
facilitates better management and control of environmental

10 parameters, people and product flow. The separate
buildings, for example, form a satellite configuration to-

"provide the complete operations of a company. A series of
link-ways can join various buildings in different
configurations.

15 By providing independent buildings (e.g., satellites),
each can have their own management and control of
environmental parameters, and work and peopleée flow,
according to their individual needs and priority.
Furthermore, increased flexibility results through the use

20 of satellite configuration, enabling modular or segmental
retrofitting; upgrading and renovation of each building or
sections of each building.

Fig. 5 shows a building 201 of a production facility
in accordance with another embodiment of the invention.

25 Illustratively, the building is depicted as having a



| i nk-ways can join various buildings in different configurations. 15 By
provi di ng i ndependent buildings (e.g., satellites), each can have

t hei r - omwoanagesent and control of environnmental paranmetersGoand4nork and
people flow, according to their individual needs and priority.

Furthernore, increased flexibility results through the use 20 of satellite
configuration, enabling nodular or se@zental' retrofitting, upgrading and
renovati on of each building or sections of each building. Fig. 5 shows a

bui | di ng 201, of a.prod ion faejli ' JREE | ful.
enbodinenFGSFaPﬁgl%ﬁV§%%$¥ﬁi Q§§%#}QE$FF§F?§£%§%'thea%E%Fg?%ggﬁﬁgdepicted
as having a WO 03/ 106785 PCT/ SA03/0Q144 22 rectangul ar er

geonet ri ¢ 18h8pes SHPOLMERt s %uﬁq#l@ﬁ’ec ,@gg&sﬁi’]ﬁ%{dﬁ%@%ﬁ §img ‘
conprises production and production support areas 240 and 245. As shown,
the prodprodostdon supHatattaeash 2t @45 t B8 R g™ while the
production support area is |ocated on the other side. Qher configurations
of productyreduand opr et iien 1asiyest toraoess side @fschesdualding exanpl e,
the production support area can be | ocated on opposite sides of the
producki OR316A + HANS XSG P alupit Gireeorild deycatesh de @8 pidheed to

i nt erconnect sections of the production support areas, if desired.
Alternatively tRRRLOWGTH QRLSHPRHE of production and production
support areas are also uéeful. For example, the production
support area can be located on opposite sides of thé {
production area.. One or more pathways or corridors can be
10 provided to interconmect sections of the production support:
areag, if desired. Alternatively, the production suppbrt
area can be located on different sides, partially or fully
surrounding the production area. For example, the
production support area éan surround two adjacent, three,
15 or all sides of the production area.

In another embodiment, the production gnd production
support areas can be located oﬁ different levels of ;he
building. = For example, the building can comprise first and
second levels, with the production area in the first level

20 and the production support area on the secénd level.
providing a building with more than two levels is also
useful. The first level is, for example, the lower level.
The first level can also be the top level. Providing a
layout in which the production and production support areas

25 are located on different levels advantageously reduces the



area can be-located on different sides, partially or fully surrounding the
production area. For exanple, the production support area can surround two
adj acent ,wDlhB@es785 15 or all sides of the production area. PCh/S&Gos0dies

enbodi ment, the production and production support areas can be | ocated on
different levels of the building.' For exanple, the building can conprise
first and second levels, with the progiuction area in the first level 20
and the production support area on the second level. Providing a building
with nore than two levels is also wuseful. The first level_is, for exanple,
the | over hEAGing Shefooirrintyée-Gan 21350 o 1%%{ ) eveFPBBIYI ng a

| ayout in which the production and pr.oducti on support areas 25 are | ocated
on di f f er erin |lsv el ch belvedt by caddiyg raddietonnk Yabs 1089 839l SQ03/ 00144
23 building's footprint (e.g., size of building). Expansion can be

achi eved i eshehagi wally | | @xphnk eyl San dse necitbelved Aby eenba gy, tlexpansi on
can be achieved by enlarging the- building's footprint. In another

embodi mentyy 4 @i Ry P OFYSEHLINANT PR OSNSEHOR SHER@{he@ £ash&an be |ocated in
di fferent buildings. The different buildings can be interconnected by

R e S Y BT r el
Facility",d¥¥%é¥%Ag QS{féfnég?orPﬁéaéf%%é?éﬂgfﬁéfféfnégrcan be
interconnected by pathways or linkways. Such
configurations are described in co-pending patent
application USSN 10/172,327, titled “Layout of Production
.10 Facility”, which is herein incorporated by reference for
all purposes. The productionlarea, as shown, is
rectangular in shape. Providing the production area with :
other shapes afe also useful.  Hub 250 and production
corridor 260 are provided in the production area. As
15 shown, the hub comprises a rectangular shape. Providing a
hub With other geometric shapes is also useful. ‘qu
éxample, the hub can compfise é éircular, semicirculaf,
octagonal, semioctagonal, or a combination of different
geometric shapes. 1In one embodiment, a portion of the hub
20 abuts the boundary of the production area. Preferably, the
portion of the hub abuts the boundary of the production
area which is contiguous or adjacent to the production
support area. Providing a hub which does not abut the

boundary of the production area is also useful.



all purposes. The production area, as shown, is rectangular in shape.
Provi di ng the production area with other shapes are al so useful. Hub 250
and produwwDioenos78drri dor 260 are provided in the producti @OT®&Gea001AS 15
shown, the hub conprises a rectangular. shape. Providing a hub w th other
geonetric shapes is also -useful. For exanple, the hub can conprise a
circular, semcircular, octagonal, sem octagonal, or a conbination of
different geonetric shapes. In one enbodinent a portion of the hub 20

abut s the boundaryof the Araduct iy uct gyaauc@a%e%@ﬁd&h@a&%w of the

hub abuts the area which is contiguous or

abut  the é%%%ixa%}"d“c“"” odRETEEAT e e Breieaetl c R0 es

PCT/ SG03/ 00144 24 In one enbodlnent, t he productlon corrld% tially
sur r ounds stlreohnds hef dyudblexcente theo PRGN SHYS Gﬁﬁgéi T¥he hub
except the portion abutting the boundary of the production area 240.

Provi di ngog phedpaidduttd coratedor49ur r mediiddnche muedsidiott el'y is al so
useful. Alternatively, the production corridor can be separated into

di stingt SuB-RERAU G PR %(ﬁ}ﬁa thad doaddlieddly drs dlidd ysstfulound t he

hub. It is. understood that the production subcorridors need not be

cont i nuoug  THe i iQ i PAUGH QdRIdH i HIdcYeeh Mellsdpdnatadd processi ng
into distinct éubfbroduction coffidors that partially or
fully surround the hub. It.is‘understood that the:
production subcorrid§rs need not be continuous. The

10 production corridor compriges a plurality of processiné
stages used in the manufacturing of one or more proaucts.

A processing stage can be used to perform one or more steps
in the manufaéﬁuriné process. For example, sﬁages are used
to perform frpn;}end and back%end.pfocesées.:‘Providing'

15 stages to perform~back;end or back-end and front end
processes is also useful. The processing stgges'canfform
one or more produétionAliﬁes usédAté form'one or more
products. Some‘Stages,,for example, can be duplicated as
desired.

20 The ééqueﬁce of the production stages are preferably
arranged to optimize the'production process. In one
embodiment, ﬁhe stages are arranged to facilitate flow of
work from stage to stage, to the extent possible, in
sequence. For example, the sequence of productipn stages

25 are arranged to facilitate process flow in a counter-clock



stages used in the manufacturing of one or nore products. A processing
stage can be used to perform one or nore steps in the manufacturing
process. Woro3ga@spl e, stages are used to perform front-erdTaod3d/bask- end
processes. 'Providing 15 stages to perform back-end or back-end and front
end processes is also useful. The processing stages can form one or nore.
production lines used to formone or mpse products. Sone stages, for
exanpl e, can be duplicated as desired. 20 The sequence of the production
st ages are_ ref rablggoarrangglcai(a duction process. In one

embodi ment 5% $t8Gedhr e™Er a?ﬁ%‘f’l%?ét FEMGHI WPk from st age

to stage, to t he extent p055|ble |n sequence. For exanple,_ the sequence

of productPBrddchies shages 5?r%ﬂﬁeﬁlF%t?aE????%?ef%Q%cE%saf?%NFKWF%F
counter-clock WO 03/106785 PCT/ SG03/ 00144 25 wise direction, as shown by
arrow 248. direabydngishalsprodetul on gthgesfiowfarrangemenps ofessthi¢ow i n a
clockwise direction is also useful. Oher flow arrangenents for the
producti onpsddgesianesahgesused uhlsd tigefetor dance w th one enbodi nent of
the invention, the production stages are visible fromthe hub (i.e., a

direct 4ine-of - shghbcbi-aghtbewiti) ondf ehb8dbnt SoPhyBs Cahtmeshas ated from
t he production corridor, the barriers used to separate the hub fromthe
corridor Sgﬂalﬂroduction stages are visible from the hub (i.e., a

direct line-of-sight from the hub). If the hub is

physically separated from the production corridor, the

barriers used to separate the hub from the corridor should

.10 be at least partially transparent to allow the production

stages to be visible from within the hub.

Manufacturing data from the processing stages;«in one
embodiment, are transferred to the hub. This can be
performed in real time or after each process is completed.

15 For example, communication iinks are provided to one, some,
or all the production stages. Manufacturing information is
transferred via the communication links to the hub. Thus
the hub serves as a control area or center, enabling the
manufacturing process to be monitored, identified, and

20 verified easily and efficiently therefrom.

In another embodiment, the hub comprises at least
first and second levels. One of the levels serves as the
control center or coﬁtrol hub while the other level can

serve as a workflow hub or circle corridor. The workflow

25 hub facilitates flow of products and/or people in the



10 be at least partially transparent to allow the production stages to be
visible fromw thin the hub. Manufacturing data fromthe processing stages,
in one' wolodidteht, are transferred to the hub. This canPoa&/SGo#niias ned in
real time or after each process is conpleted. 15 For exanple, conmunication
| inks are provided to one, sone, or all the production stages.
Manufacturing information is transfer2éd via the comunication links to
the hub. Thus the hub serves as a control area or center, enabling the

manuf act UL G RRICES 3:ch 10RATON LIk drftanty | itafh kA el iceeh easi |y
ently t

and effic erefrom 1 n another enbodi'ment, the hub conprises at

| east first and second l.evel s. One of t.he V. cont rol
center or SE&HE GF RUSRGIRS A&t RSN el\;lelﬂxgoac%sssszsst\rloe %seaza%/\%?kf | ow hub or

circle corridor. .The workflow 25 hub f%ﬁilita e flgrlof roducts and/ or
peopl e i n gy oD SYFPRIE7 88 IPEHYS @500 1 44e %oré?’%‘(ﬂ% U i dor .

Addi tionally, the workflow hub can serve as a staging area, work in

process steoraagpd egr en dred /iy ssigpddryt aumant yolartde pru@yid® ow hub, for
exanpl e, can be physically a part of the production 5 corridor. In one.
enbodi gentcora-ilddor atory can be provided in the workflow hub for testing
of the products at various stages of production. Providing the |aboratory
at the. center 1n one embodiment, a laboratory can be provided in the
workflow hub for testing of the products at various stages
of production. ‘Providiﬁg the laboratory at theAcentef {
allows convenient access from the production stages,

10‘ increasing manufacturing efficiency. Barriers can be
provided, if necessary, to avoid commingling with the
production area. The céntrol area. is preferably located’

‘ abové the workflow hub. Locating the control area below
the workflow hub is also useful. Additional levels Can‘bé

15 provided in the hub as desired.

The productiqn corridor can be enclosed in an
environmentally controlled area (e.g., clean room) to
maintain, for examble, temperature, humidity, and air
quality within desired limits. A controlled environment is

20 particularly useful for manufacturing, for example,
pharmaceutical products. The clean room environment is
also useful for manufacturing.other types of products, for
example, semiconductors, chemical products, food

processing, biotechnical products. Various types of

25 production stages for manufacturing pharmaceutical products



al | ows' conveni ent access fromthe production stages, 10 increasing

manuf acturing efficiency. Barriers can be provided, if necessary, to avoid
commi ngl iwWQ 084104783 he production area. The control area. PSTSGoS/erably

| ocated” above the workflow hub. Locating the control area below the

wor kfl ow hub I's al so useful.. Additional |evels can be 15 provided in the
hub as desired. The production corridopy can be enclosed 'In an
environnmental ly controlled area (e.g., clean room) to maintain, for
exanple, tge ratur humidity, and air. quality wthin desi limts. "A
control | ed RuETaSnrERE el EeRPar pdu Yo ChRraF S E IS £ o
exanpl e, gharnageutical products. The clean roomenvironnment is also
usef ul fortHRheFARY LPRACHRRERIt ypes of products, for exanple,

sem conductors, chem cal products, food processing, biotechnical
products.. VariBasmigpeszeforsredudactlon of apecpleronumatatiatsngn

phar maceuti cal products WO 03/ 106785 PCT/ S@&3/00144 27 include, for
exanpl e, dasdeostngf th«idbeanapsompe thél cogtrol abvhlet iagpaaferalaiyng. To

m nimze or reduce flow of people or materials in and out of the clean

room tshe gRPLICL1 NIbsésaPaLERT BBOY tiRe PBYSHGEEIdN S€PRF2E6H. from the
production corridor. Alternatively, the production corridor can be a

non-cl ean »{0oP. £0Y{LPPMEDhe f OFoSROLL 85t UELROABE OGNSt Se Wi 50001 8L

room environment for manufacturing products which do . not
require a controlled environment. For example, non-clean
room environment can be useful for manufacturing paper or

107 food products.

Thg production corridor can be. separated into segments

267, each comprising one or more production stages. The
segment can be in different shapes and sizes, even
comprises of other corridors and segments. In one

15 embodiment, the segments are physically separated,by<
barriers. Preferébly, the‘segments are completely
separated by barriers to create production rooms. The
rooms may be in different sizes and shapes. Déors,
interlocking rooms, and/or openings are used to provide

20 access to the production rooms. Preferably, at least the
portion of the barrier facing the hub is transparent. More
preferably, the barriers are transparent, enabling visible
communicatiop-between the segments as well between the hub
and segments. An access path can be pfovided between the

25 hub and the production corridor to facilitate flow of



require a controlled environnment. For exanple, non-clean room environnent
can be useful for manufacturing paper or 10' food products. The production
corridor wan3hes78separated i nto segnments 267, each conpr PSITISGodp@4Or nore
production stages.' The. segnent can be in different shapes and si zes,
even conprises of other corridors and segnents. In one. 15 enbodi nent, the
segnents are physically separated by 2Barriers. Preferably, the segnents

are conpletely separated by barriers to create production roons. The
roons may_be in dif.fer

‘ nt .skzes _an . r Lpt-erlocki ons,
and/ or opBRPRYS &Pg W?gﬁrﬁ Sfoggdgrg '%%%egggﬁbésﬁgb%%OEEE%%gﬁgfggns.
Preferably, at least the portion of t arrier faci t he . i
transpare%@? ﬁﬁr@nVBFQP@FQEPQ,Ytﬁ@nﬁéFﬂﬁﬁgspﬁpguf&éﬁ?p%Pgﬁﬁfggﬁagifhg
vi sible comruni cati on between the segnents as well between the hub and
segnent s. agresec Peshpdsh prgf ayabdivovaddd Hethee F1ERE FEWUBPTand t he
production corridor to facilitate flow of WO 03/106785 PCT/ S@3/00144 28
peopl e aneomiirenilads envti ronacudtt.s fhemes egwerkflows yirerits Py dael,
environmental ly controll ed production facility, the .access path is
preferabl ypait ﬁifef%%lﬂlye?&_ﬂto@ﬁ @he @titrolllled emvirommenit. \Wiere a

, [

wor kf I ow hub i s provided t is preferably part of the controlled
envi ronneg&;ovi%ri%g gll Qi 1 WH)‘%}M& Wi elbtl Hatet dRrtheof t he
controlled environment is also useful. |
'Segmenting the production cofridor adds flexibilityAto
the production facility. 4For example, a segmgnt can ‘be’
,10~ upgraded individually without impacting the other segments.
Furthermore, a segment can be.expanded individually to
increase its capacity by extending the outer barrier@l
without -affecting the other .segments.
In another- embodiment, the production corridbr‘is
15 afranged in first and second levels. The,additional levels
increase capacity without increasing area (e.g.,
footprint) . Préviding-a production corridor with mo;e‘than
two levels is also useful. 1In accérdénce with one
embodiment of the invention, the production corridor
20 .comprises a first and a pseudo second level. The levels,
for example, are not physically or completely physically
separated. Providing levels which are physically separated
is also useful. Bins (e.g., intermediate bulk containers

(IBCs) or .other types of containers) can be located in the

25 upper level. A bin, for example, contains raw materials or



controlled environment is also useful. Segnmenting the production corridor,
adds flexibility to the production facility. For exanple, A segnent
can-be' IWouwpgoased i ndividually w thout inpacting the ot Rer/SSosnEALS.
Furthernore, a segnent can be expanded individually to increase its
capacity by extending the outer barrier;. wthout-affecting the other:
segnents. I n another. enbodi nent, the fgoduction corridor is 15 arranged in
first and second | evels. The, additional |evels increase capacity w thout

I ncreasi ng_area . Q. footprint). Proyidin progduction_corridor wth
nore t han p?ﬁbl?éﬁ%ﬂ%f?ge%?§ REQTETLS | %Rﬁé%fﬁ%ﬁ%?é%?ﬁ?@n@a ¥bodi ment  of
the invention, the production corridor 20 conprises_a first and a pseudo
second | eveFocapgingiergeriab) whhel|wilhrke rehardndial £§9 00 chpl etel y
physically separated. Providing | evels which are physically separated is
al so usef ubquipment eog.a pPrveeseddperabildk tom dreductioBCsiage Loher
types of containers) can be located in the 25 upper level. A bin, for
exanpl e, cppbetesSingw nbtkRet at Sciotidie: 9 F dO EnrdGlg S@3ER 044 4va@um
partially processed products (generally referred to as processing

material) POERHI b, DEr&Nal 86 oEFERY tOFEE BEK:SEBG Ofg@ PrOCESS
operation in a production stage for processing. O her techniques for
charging, sYEH 88ey 2CHHL BroEehDl Uit el £ 3§ AatsBlidtged' t6 a PEAEESSI NG 1S
for transport to either another stage for further
processing, testing or packaging. In one émbodiment, the
charging and discharging are performed outside of the
10 production corridor. Performing charging and/or
diSchafging inside or a combination of inside and outside
of the production corridor is also useful.
In one embodiment, a technical corridor 230'suf%ounds
the production corridor in the production area. In one
15 embodiment, the technical corridor is between the |
production corridor and the boundary of the production
area. The technical corridor can be in any shape and size.
Preferably; the technical corridor comprises first and-
second levels. The first and second levels, for examplé,
20 correspond to the first and second or pseudo second ievels
of the production corridor. Providing the technical
corridor with additional levels or other sections within
the technical corridor is also useful.

The technical corridor includes, for example, staging

25 areas or other areas to support production. To reduce or



conpl eted, the processed material is discharged to a bin for transport to
ei ther another stage for further processing, testing or packaging. In one
enbodi mrerwp oBhes78thar gi ng and di schargi ng are perfornmed oRrCTiSde3/odi44 he . 10
production corridor. Perform ng charging and/or discharging inside or a
conbi nation of inside and outside of the production corridor is also
useful. I n one enbodinent, a technical3dcorridor 230 surrounds the
production corridor in the production area.' In one 15 enbodi nent, the

t echni cal Conr.%%$§%$m$%%¥?%€ éfmh?é££¥2¥§i&Hb‘%Hréé¥UiéHEbt boundary of

the produ@¥ hrif cal ~corridor can be 1 n any shape and size.

Preferably; the technical corridor conprises first and second |levels. The
first andmadddrenansse|Qt ?‘B%lgﬂ%l%?ergollb%%ém‘ﬁ@?%‘f]ﬁjengi}?g(%g%%%' second
or pseudo second levels of the production corridor. Providing the .

t echni cal tlomrughidrherwail hdetiiel pent |ty alsedy MR BERIPPE within the
technical corridor is also useful. The technical corridor includes, for
exampl e, qgdipigent?nies ekss dynedhes e essrtioced ppurougit cdueal bn. To reduce
or WD 03/ 106785 PCT/ S@3/00144 30 avoid contami nation of nmaterials due to

Servi CisNg Qi RN FHESIREL £aN foRRidssed 1M die emvoddeéntj ng process,
t hrough-the-wal | equi pnment. is used. Such types of equipnent are designed

to be Ser%&ﬁfﬂm&gﬁg¥9ﬂnas&ﬁélor all the production stages are located

against the outer wall of the production corridor. The
technicallcorridor can include cleaning areas for cleaning
such thfough—the—wall type of equipmen#, Additional areas

10 for maintaining“the equipment can also be included.in the
technical corridor. Also, the technical corridor can
include one or more cleaning areas for cleaning bins or
other équipment. 4Génerally, the technical cbrridor is non-
environmentally controlled area. If necessary, a:portion

15 or the whole technical corridor can be part of the
enviroﬁmentally‘controlled area.

Thé téchnical.corridor can also facilitate movement of
container, bins, énd/or carrier devices from stagelto'stage
as weil as level to level. In oﬁe embodiment, the

20 - technical corridor includes a transport area or subcorridor
for facilitating the movement of the containers or other
carrier devices between the stages and/or levels. The
transport area is preferably adjacent to the production
corridor. It is understood that the transport area need

25 not be physically separated in the technical corridor.



5 outside the production corridor. In one enbodi nent, equipnments in sone
the production stages are. |located against the outer wall of the
product i owomaned7eor . The technical corridor can include eCesGosgoiaseas for

or all

cl eani ng

such through-the-wall type of equi pnent. Additional areas.

mai nt ai ni ng the equi pnent can al so be, included in. the technical
Al so, the technical corridorgjcan include one or nore cleaning
areas for cleaning bins or other equipnent. Gbnerally, t he techni cal
IS non-. envir nentall ontrolleg%ﬁg |.f. necessary, a portion

corridor.

corridor

15 or the whol &R%AHRIEH G 5 a5

controlled area. The technical. corridor can also facilitate novenent

cont ai ner eXsmple ap@riong ey sarages

| evel

the teghnigal

support area

10 for

SRS SmviFonnent al | y

of

E*%#H@?Ehgéﬂ¥%;%ﬁxnﬁ?SQ%ﬁ@WelI as

to level. In one enbodi nent, the 20 technical 'corridor includes a
transport iarsgedricubooraeidoing fratdrEeills,t atbtegitele prapamsiticf, tansl
containers or other carrier devices between the stages and/or |evels.
transport @rfsntichifeiwfalotadneeniertialt.ne pdidiicinain seaariddorfod t is
understood that the transport area need 25 not be physically separated in

45 conprises, for exanple, sections for storage, packi

quality testi

engﬂtcéerll{'gs,peéérhﬂﬁst{xea%%.o\ﬂ,ngse%eirﬂya,l %neé@itr% | 2lg Ry i on,

and

10

15

20

canh also be included in the production support area.- -

Sections for other types of production or production

~support functions can also be included in the production

support area. Preferably, the areas are arranged to

optimize flow of material to and processed producté from
the production area.

In one embodiment, the production area comprises
inflow and outflow corridors 270 and 280. The inflow
corridor comprises preprocessing sections (e.g., receiving,

testing, storing, and preparing materials for processing in

.the production corridor). The outflow corridor comprises

postprécessing sections (e.g., receiving, testing,
packaging, and storing finished products). Additional
sections that serve other functions can also be provided in
the inflow and outflow corridors as needed. The various

gsections of the inflow and outflow corridors are arranged

to optimize flow of material into and processed products

.out of the production corridor.

?Mﬂd@%n AR A3 HQE7 & IICHS@RY Qi ind], WatRipduction

The

ng,



di spat ching products or material. Additional sections for 5 non-production
functions, such as for changing, eating, engineering, admnistration,
security,womatdaigs and of fices can al so be included in thecprsedsieilison
support area. Sections for other types of production or production
support functions can also be included in the production 10 support area.
Preferably, the areas are arranged to=s20ptinize flow of material to-and
processed products from the production area. in one enbodi nent, the

production area Cﬁ%&b@??@é% gfgggy%tijptggto%o%ird $7478,/1%g%80. The

i nfl ow 15 corrffo ng sections (e.g., receiving,
testing, storing, and preparing materials for processing in_the production
corri dor.) inTkpaeoembogimestt i Fen mrioé’ésde%ost’%’reoé&'@icgl‘b Sé’é’cptolr%ns (e.q.,
receiving,, testing, packaging, and storing finisheddﬁgoducts). Addi ti onal

20 sect i orpritidors dmed witdre sdamicrisonhadasupar bl A Pin the inflow
and outfl ow corridors as needed. The various sections of the inflow and

out fl ow cepiiedaEl FrondianNgRind @fopldnivey |tew mfocesimalin rithe and
processed products .out of the production corridor. WO 03/106785

PCT/ SX3/ QQ14kh 132 b ddy | ovtand il suppaide COFdH datampd&l, and 281, in

one enbodirnent, can be provided. The inflow support corridor includes

sections %%%b&%ﬁ”g%&réég%fld%ﬁég sections, such as waste storage and

collection, rejected material storage, can also. be
included. The outflow support corridor comprises sections {
that support thé flow of processed material from the

10 production corridor for delivery to éustomers or
distributors. For example, sections for storage of
packaging supplies, support for.packaging, packaging
office, and packaging inspectipn. Other sections which
serve other functions can also be included.

15 In one embodiment, the inflow and inflow support
corridors are contiguous. Likewise the outflow and outflow
support corridors are contiguous. Preferably the support
corridors are lécated between the main corridors and the
boundary of the production support area. Providing support

20 corridors which are not contiguous to main corridors are
also useful. In another embodiment, the main cqrridors
include sections which serve the functions of support
corridors.

Preferably, the inflow and outflow corridors serve as

25 an extension of the production corridor in the production



material fromthe point of delivery to processing in the 5 production area.
Such sections include, for exanple, support storage. O her sections, such
as wast e womsagosand collection, rejected material storagel/sScasoaiso. be

i ncluded. The outfl ow support corridor conprises sections that support the
fl ow of processed material fromthe 10 production corridor for delivery to
custoners or distributors. For exanphe, sections for storage of packaging
suppl i es, support for packagi ng, packaging office, and packagi ng

i nspection. O her_ secgtigns whi.ch ve ot her_functi a o_he

i ncl uded. 2¥521n JdhE &HSEHWhéﬁg,OPEEEPWfFBRPQHE FRFF§§§§%p%8?%% %%r??dors
are contiguous. Likew se the outflow and oqutflow _support corridors are
cont i guousxtpnsfienapify thiee teGhpdrel EBFFiEeFsChr EPPoPEPEYCHEPReBlSPhe nai n
corridors and the boundary of the production support area. Providing
support 2@heonmnifdoms cahirdkioar, e fnot exanpilguoabuts Fhenpesticgors &P€ al so
useful. In another enbodinment, the nmain corridors include sections which

serve t hephdaeiccads @oraudeer bt ener bdgianiRgebér ahky prokesisnflow and
outflow corridors serve as 25 an extension of the production corridor in

the pr9dU%LBPghﬂDo%%&ﬁQﬁﬁ%%r%@&b%GQ%begléﬂe Bdrefea. ofhehenfl ow and outfl ow
support corridors serve as.an extension of the technical corridor of the
prOdUCtiO%f%aﬁ%tion corridor at the end of the process flow. .The
inflow and outflow support corridors abuts the technical
corridor. In one embodimént, the inflow, inflow support
production, outflow and outflow support corridoré create a:
10 U shaped flow. Arranging the various corridors, areas, and
sections therein to have other flow shapes, such as
straight line, is also useful. Additionally, security
areas can be provided at the beginning and end of the
process flow (e.g., beginning of the inflow and outfldw
15 coxridors).
A support corridor 290 can also be provided in the
production support area. The support corridor can be of
any shape and size. In one embodiment, the support
corridor is adjacent to the inflow and outflow corridors.
20 Preferably, the support corridor is located between the
inflow and outflow corridors, creating a spine in the
prdduction support area. The inflow and outflow corridor
can be connected at the end opposite the production area,

creating a u-shaped inflow/outflow corridor which surrounds

25 the spine. Alternatively, or additionally, passageways



The inflow corridor, for exanple, abuts the portion of the production
corridor at the beginning of the process flow 5 and the outflow corridor
abut s t hewpastid@ss of the production corridor at the end @CTISGO3/priacess
flow. The inflow and outflow support corridors abuts the technical
corridor. In one enbodi ment, the inflow, inflow support production,
outfl ow and outfl ow support corridors3greate a 10 U* shaped flow. Arranging
the various corridors, areas, and sections therein to have other flow

shapes, such as straight Li [ I ul LtLO I security

ar eas cangﬁﬁtp?BQFagg ggetﬁﬁggggi%ﬁ?néaggggghgogﬁqgﬁgb %?%bggs flow (e.g.,
begi nning of "the inflow and outflow 15 corridor A ort .cortli 290
can aIso-Pﬁévﬁﬁéﬁiéé@ngntbﬁeSPﬁpﬁducPFBﬁwéﬁﬁpoFigaﬁggi h@ngu%B%Fgg%brridor
can be of any shape and size. In one enbodi ment, the support_ corridor is
adj acent tuppbeti obirridand canf bewceuptedor s AlEerPabideadl y OPtye 8ppor t
corridor is located between the inflow and outflow corridors, creating a
spi ne in pheeipheduehoBupppPEr bramedn Eheridorowedsd isuddnaecEedr-i dor  can
be connected at the end opposite the production area, creating a u-shaped

i nfl ow out f | owpgar Lipdae , Webghegtipoends s25r ketepision Alft aeatiukeliy or
additionally, passageways WO 03/106785 PCT/ SG03/00144 34 that connect the

inflOM/anghguh}ESWb%gg I LS . CaRnPBntrance to the building can be

located on an end of the spine opposite the end abutting
the préduction area. The entrance pfeférébly is a securedA
entrance to prevent unauthorized entrénce to the building.

10 Locating the enﬁrance in other parts of the spine can also
be useful. The spine, for example, serves as a point of
entry to the building. Flow of material and people to
other sections of the faciiity are facilitated by the
spine.

15 ‘ In one embodiment, the spine can include areas for
critical control and monitoring processes which prefe;ably~ 4
are closely located to the production'processes, such as
guality control or test laboratbry,.to enhance quality
control and assurance. Preferably, one or more view sub-

20 corridors can be provided in the support cor;idor,
providing a direct line of view to, for example, the
packaging, finished product, and/or other areas which
requireAto or should be monitored. Other supporting
functions can also be located in the spiﬁe. For example,

25 changing area or other areas can be provided. Sections



provi ded al ong the spine. Likew se, the inflow and outflow support
corridors can be coupled. Alternatively, only one of either the support or
mai n cor rwoms/16@83 i s connected. 5 The spine, for exanpl ePCTrSGaso@Edt ensi on
of the hub in the production area. An entrance to the building can be

| ocated on an end of the spine opposite the end abutting the production
area. The entrance preferably is a secifed entrance to prevent

unaut hori zed entrance to the building. 10 Locating the entrance in other

parts. of the spine can also be usefyl. The spi.ne, for examle, rves as
a poi nt of"high rfA¢Hl 1AF 9 RIESH. EF (ﬁr‘?f%’(’fcg:rli% Cﬁﬁf]pde(%la}ég%esl ot her
sections of the facility are facilitated by the spine. 15 In one

enbodi nentas tttee sinflow and o e idnrs ane iago wirfwt- and
nonitoring processes which preferably are closely located to the
production prochEss®se ensidiasentgualhd yswiomn radmprisestfizdorandry, to
enhance quality control and assurance. Preferably, one or nore view sub 20

corridors gabhe P&V gled-THe therStiRporiowsr NMelasl cquipyi skag fordirect |ine
of viewto, for exanple, the packaging, finished product, and/or other

ar eas whi i popui re, t0. 0k 3houl g G% M LPNRS o Ohher1 AppFdddidrod unct i ons
can al so bei?&gg%b I n fﬁ% spl ne. For exanpl e, 25 changing area or other
areas can e, pr oy ded Sert] 005,40 030080 ETUSOULN s diBaricy
control or test laboratory, to enhance quality control and
assurance. The second level preferably includes a view
sub-corridor, providing a direct line of view to, for
10 example, the packaging, finished product, and/or other
areas which require to or should be monitored. In one
embodiment, first and second sub-view corridors are
provided,; with support sections therebétween. Other
supporting functions can also be located in the second
15 level of the spine. For example, a changing area or other
areas can be provided. Areas which facilitate access to
the production corridor as well as ﬁhe inflow and outflow
.corridors are also useful.
Preferably, the production support area comprisés
20 first and second levels. This enables more efficient use
of space to house the various sections of the production
support area. The first level comprises inflow and outflow
corridors separated by a first level .of the spine. Inflow

and outflow support corridors can also be provided. The

25 second level can include support functions, such as



which facilitate access to the production corridor as well as the inflow
and outflow corridors are also useful. In one enbodi nent, the spine

conpri seswbiosave7ahd second | evels. The first or | ower | ewvell/Scosprtisses, for
5 exanple, an.entrance to the building as well as areas for «critical
control and nonitoring processes, such as quality control or test

| aboratory, to enhance quality controBesand assurance. The second | evel
preferably includes a view sub corridor, providing a direct line of view

to, for 10 exa t he pac i_ni r.od gother areas
whi ch reqGPRBIE 90F°§W0u&8 E %meFéd%%ﬁgC%né %%%58 ne%? first and
second sub-view corridors are provided, with zwpga ap@@tloni .

t her ebet wdeNelopRent SEfpEEe ngReURE: FOKS SkALEWE FYARE second
15 level of the spine. For exanple, a chan%:ng area_or other areas can be

provi ded. tAr easbilki olr Faciilitate movesentobetWessy s&gcti®di®lSorri dor as wel |
as the inflow and outflow corridors are also useful. Preferably, the

producti on suppakhod®a teheMpirioditetddn anst produsedond suppsirt. apsas enabl es
nore efficient use of space to house the various sections of the

pr oduck i oy <5 ksl akeds Hapalittl drex UeAy, i¥fgemaitand] byt | ow

corridors separat by a first level-of the spine. Inflow and outflow -
st ke AR Rt T st o e
which are partially or fully integrated together 1s,also‘
- useful. For example, a boundaﬁy between the produétién and
‘production support areas'can.be brovided for none, one,
10 some, or all of the levels of the production facility.
| Fig. 6 shows a cross-sectional view of a production
- corridor 360 in accordance with one embodiment of the’
invention. The production corridor is part of the
environmentally controlled area. In one emquiment, the
15 production corridor comprises a first level 361 and a
second pseudo level 362, delineated by the dotted line 366.
"A technical corridor 330 surroundé the production corridor.
The technical corridor, in one embodiment, comprises first
and second levels corresponding to the levels in the
20 production corridor. Unlike the production corridor, a
floor 336 physically separates the levels of the technical
corridor. Providing technical corridor with one level or
additional levels is also useful. Iﬁ.one embodiment,
transport.areas 339a-b are provided in the technical area,

25 located adjacent to the production corridor.



36 changing room neeting roons, offices, research and devel opnent
offices, one or nore stairwells and/or elevator to enable or facilitate
novenent WwetmaedTss he | evel s. Al t hough the producti on and PCIGGOs/H@A4
support areas 5 are described as separate areas physically separated by a
boundary, providing production and production support areas which are
partially or fully integrated together3is, also wuseful. For exanple, a
boundary between the production and production support areas can be

provi ded for nqne, one, .10 sone,, or all .of..th l.s. of. raoducti on
facility. Fi g?lnrb aganas 6"?”% 81§ oer?gﬁoc%/llmg\?\}éo \?‘g tg}eodlu%{bﬁgﬁoqg'or ri dor
360 in accordance with one enbodi nent_of the invention. The production
corridor ihearallooh Hde &rathRIAWIQ L6 AFIAEER &2 BB one

enbodi nent, the 15 production corridor conprises a first level 361 and a
second pseiuihniosd 82idiet i irednaethywitie tesnedr |GandBselirst t echni cal
corridor 330 surrounds the production corridor. The technical corridor, in
one enbodirendl. camid sesedtidsta sneb sapnich |whee|csrass rsespoinet ng e t he

| evel s in the 20 production corridor. Unlike the production corridor, a

floor 336 physigald Y3 6LPai af asrddiecd Byel st Lfe tihe Ideatud asdlow atlid dor .
Providing technical corridor wth one level or additional levels is also

o) "y T RS S Mgl (e
wall of the production cdrridor adjacent to the technical
corridor, facilitating maintenance of the equipment in the
technical corridor. It is understood that not all stages

10 éf the production corridor need to have the wall in the
second -level adjacent to technical corridor inset with
respect to the first level.

A bin containing material or product to be processed
(e.g., processing material) can be moved to the step area

15 in.the transport area in the sécond level of the technical
corridor above the equipment. The processing material can
be charged‘(e.g.; delivered) into the production stagé
below. The processing material, for example, fills the
equipment of the processing stage for processing, as

20 indicated by arrow 393. Alternatively, the processing
material is used in a process operation. After processing
is completed, the processed material is dispensed (e.g.,

sent) to a bin, for example, in the transport area 339a

outside of the production corridor.



WO 03/ 106785 PCT/ S@&3/ 00144 37 In accordance with one enbodi nent of the

I nvention, the wall of the second pseudo | evel adjacent to the technical
corridor womneesswi th respect to the first |evel. This ecCesGeyoa4step 364
in the cross-section. The 5 equi pnment-369 in a production stage is |ocated
below the inset. Preferably, the equipnent is |ocated against the wall of
t he production corridor adjacent to tiss technical corridor, facilitating
mai nt enance of the equipnent in the technical - corridor 1t is understood

that not all &%19%%1 Jiqllq_f ?oc}?élgi%fiaal% (‘tﬁ_l‘é’ﬂ R ethd O aveidde wall in

the second le Acent corridor rnset with respect to the
first level. A bin contalnln terial r oduc, to be pr d (e.g.,
processi n@IehOMY 4 Bo%d?h%@gﬂfgg‘b“t%lﬁ@%%p%plﬂ O%ﬁ ransport
area in the second | evel of the technical corridor above the e%g p The
Hrehuct i

processi nglonksedagl heamseasd- chbheedpqks re aRRBeRE [ | i on
stage below The processing material, for exanple, fills the equi pnent of
t he processidiplsd,agin fidie mtn;eszsi:etg,am @0 tihreeli wek el oYy e ow 393.

Al ternatively, the processing material is used in a process operation.
After BroGRSHUMEid® EOFPl&betadidet atesses redletiedl i sodrspensed (e.g.,

sent) to a bin, for exanple, in the transport area 339a outside of the.
prOdUCt'(”&ﬁé”ﬂiﬁg”or containers used for transport of_materials can
also mated to the docks, with valves with enable the.
transfer of material. The valves, for example, are .
hydraulically or pneumatically controlled. The valves and
10 docks sever to maintain the integrity of the controlled
environment of the production corridor.
The bin can be moved to another production stage for
further processing, testing or‘packaging (if pfocessing of
.- the product is completed). Lifts or elevators can be
15 employed for moving the bins between the levels. 'Fof '
example, bins are moﬁed from the second to the firstAlevel
after charging. In one embodiment, prior'te having
materials dispensed into it, the bin is cleaned. Cleaning
can be performed at either level. On the other hand, bins
20 containing processing materials are moved from the first to
the second level for charging. The movement of the bin or -
bins can be achieved by automated transport systems,
?educing the likelihood of mix-ups. Automated transport

systems can be facilitated by, for example, rails or

25 tracks. Other techniques that can facilitate movement or



WO 03/ 106785 PCT/ S&3/ 00144 38 To facilitate charging and di spensing
material into and out fromthe production stages, inflow and outfl ow

docks carwbe3uew@8s The docks are appropriated | ocated, foPCT&SGaspiig4 in the
step area and on the walls of the 5. production corridor adjacent to the
technical corridor. The bins or containers used for transport of materials
can also mated to the docks, with valkhywes wth enable the, transfer of
material. The val ves, f.or- exanple are hydraulically or pneumati.cally

control I ed, The val ves and 10 daqcks seyver to i_nt ai h nj.egrity of the
control | edl 0@h9¢f&ﬁﬁeﬁﬁn§faFﬁéagfﬁﬂH@F'Hﬁ coFgﬁﬁdr% %hg'%a% %%n be moved to

anot her production stage for further processing, or, acka ing (if
processi ngasfilyt mevedodimsm jone GRASS &@) anotied G é‘ﬂeé\}a%& E’ %

enpl oyed for noving the bins between the |evels. For exanple, bins are
moved frometvkd secemdbtier.he first level after charging. In one

enbodi ment, prior to having materials dispensed into it, the binis

cl eaned. O eaniaRg it i Pperdias rarthafire) tdfemdtevsilal Qs tﬂa&:ldnh@meldand
bi ns 20 contai ni ng proceSS|ng materials are noved fromthe first to the

second | eyel for GhAr qiyigs RS ARSI Ried 19 bidk Wacdimsecnmibmeachi eved

by autonat d-trans ort systens reduci ng the likelihood of m x-ups.

Automated LranSROllre tehnB LALPS SR 1l LA ALPhatfRin exampl e, rails or

. Additionally, by providing an inset 364, the filling -
process can be perfdrmed outside the clean room
environment.. This reduces the traffic movement of

.10 products, materials and people within the production
corridor, thus minimizing cross contamination. Also, the -
overall area of the clean room environment can be smaller,
which in turn reduces costs. For example, cohventional
gravity techniques use multi-level production stages for

15 charging equipment in a lower level stage from a higher
level stage. Such configuration significantlY'increases
the clean room area needed compared to the present
invention.

A buffer zone can optionally be located between the

20 -outer wall of the building and the producfion corridor.
The buffer zone is particularly useful for applications in
which the changes in the production environment can easily
impact yields. The buffer zone serves to provide
additional insulation between the internal production

25 environment and external building conditiomns. It also



25 tracks. O her techniques that can facilitate novenent or WD 03/ 106785
PCT/ S&03/ 00144 39 flow of the bins are also useful. Thus, a bin can be
easi | y nowedsflo@ss one stage to another as well as from on@CTIS&&ho1t0

anot her. As described, the charging of material is facilitated 5 by
gravity, thus avoiding the need to use vacuum techni ques which increase
the likelihood of contam nation. Addiigonally, by providing an inset 364,
the filling process can be perforned outside the clean room environment.

This reduces the traffi t Qf 10 t d peopl e.
wi thi n t hESpVE&ulti 61 a@(ﬁﬁ% tq?ﬁ: ll% %%zli?l% g%s?dco g?nnnat ion. Also,

the. overall area of the clean roon1enV|ronnent c which in
turn redudBsecEssOT. otdiere caRvrainagtFe piGkL C angragi}].\l?:?rlaga ues use

mul ti-1level production stages for 15 charging equipnent_in a Iower | evel
stage fropradoicgiser Titewsin stlape se3weh asorf isqEuaRiitoh iy iteamuard
I ncreases the clean room area needed conpared to the present invention. A

buf f er zopgag#toAkitaraliah kmd edated beatfurgn Mififer?Gouter wal | of the
bui |l ding and the production corridor. The buffer zone is particularly

usef ul 5f0l'ma§,%%3 &5 foardtiL Rritdhe Ehangesciidi the miedicta on envi ronnent
can eaSily 1 npact yields. The buffer zone serves to provide
- technical corridor is provided, it can also serve as the
buffer zone.
In another embodiment, the production area can
éomprise one or more additional'hubs and production
10 corridors. -This éan be advéntageous since the technical
corridor can be shared, enabling more efficient use Qf‘
space. The different‘hubs and production corridors can
also share production support area as well. Alternatively,
a production support'aréa can be associated with each hub
15‘ and production corridor.
Fig. 7 shows“anoﬁher eﬁquiment of a production area
440. As shown, the production area comprises first and
second production corridqré 460a—b, each partially
surrounding a common hub 450. Providing other numbers of
20 production corridors which pértially surrounds a common hub
is also useful. The hub and production corridor can have
various geometric shapes. The shape or shapes are
preferably selected to optimize the layout of hub and

production corridors. The various production corridors can

25 be connected or partially connected to partially or



addi tional insulation between the internal production 25 environnent and
external building conditions. It also WO 03/106785 PCT/ SG03/00144 40
serves aswen3addsii onal barrier against the entry of i ns@crsGos/oather
contam nants which can adulterate the products. It can also serve as a
security buffer to guard against intrusion and also a safety buffer in the
5 managenent of products with high toxdicity. Where a technical corridor is
provided, it can also serve as the buffer zone. In another. enbodinent,

the producf] #ﬁﬂpr' e or.

productlo%;fgﬁfg{?ﬁaors s€¥%1 dégﬂﬁég%ggg S|ngﬁ4t e technlca
corridor can he, shared nDre effl nt use of

di f f er ent IRFFS99Td WHFsdh %’%&aégm (forcsO“EPJT’? e"a)fsgo Jrgonnds, St clf’t on Suppor't
area as well. Alternatively, a production support area. can be associ at ed
with each 3P UESTHG production corridor. Fig. 7 shows another enbodi ment
of a production area 440. As shown, the production area conprises first
and second pr dduatadhretcion ictensi B0 @dnprizss Famliwahity @l ounding ' a
common hub 450. Providing other nunbers of 20 production corridors which
parti alsl y godumtids S tRE IfdW marivf sdtanriugefatie SEhendueb andivartaduct i on

corridor can have various geonetric shapes. The shape or shapes are
Preferably, each production corridor manufactures it?.
respective product or products. Providing production
corridors which manufacture the same or some of the same -
products is also useful.A The stages are preferably
10 arranged to optimize production flow, to the extent
possible. For example, the production flows in from the
left sides of the productiénAarea to the production
corridors out to the'right side of the production area.
Other flow arrangements are also useful. 1In one
15 embodiment, a technical corridor 430 surrounds the
produption corridors. The technical corridor is shgred
between the production corridors.
Production éupport areas can be located on left and
right sides of the production area. Other arrangement of
26 the production support area is also useful. For example,
the production support area partially or fully surrounds
the production area. Alternatively, providing a production
support area on one side of the production area is aiso |

useful. In yet another embodiment of the invention, the

25 production support area can be located in another building.



preferably selected to optimze the |ayout of hub and production
corridors. The various production corridors can 25 be connected or

parti al | ywomanees®ed to partially or WD 03/ 106785 PCT/ SQ)3/,PQ0B443/00114
conpl etely surround the hub. Providing one production corridor which
partially or conpletely surrounds the hub is also useful.. A production
corridor conprises a plurality of 5. p¥dduction stages for manufacturing
one or nore products.' Preferably, each production corridor manufactures

its respectiv%qgéxhgug(gm&ggf%%ﬁ%fgggﬁgiﬂémkégfgmggigUl GPrridors which

manuf act ure theé sane or sone he sane products is also useful. The
stages are preferably J1Q arranged {.0 opti m rqgu l.on fl to the

ext ent p@%%dénq%rwéghr?&ee,&ﬁ?%&ﬁ%&mr%étﬁl Ilom%l{enl%bm%ee left sides
of the production area to the production c out to the-right side

orridor
of the prdaeddiidy dredesiomed Witk ark3gEneiits eaé%l%‘r%rbt ul. In one 15

enbodi nent, a technical corridor 430 surrounds the production corridors.
The t echnieffleatdve demifachariew detmeeductre. privrieranl XorfiRlor s.
Production support areas can be located on left and right sides of the
producki orFayiga tyofesi bt arge refi i of ent? Candh ee P eciuicte anewiporerin®a i s
al so useful. For exanple, the production support area partially or fully
Surrounds ¢ pharmaceutical products which is compliant with CGMP and

other regulations to which the manufacturing of
pharmaéeutical broducts are subjécted.
| Fig. 8 showé thé first level'502}and Fig. 9 shows the
10 second level 602 of the facility. Referring both to Figs
8-9, the building‘compriées a -rectangular shape and
includes production and production support areas 540 and
545. Lined-filled areas in the second level represent thé
same areas in the fifsthlevel (e.g., such areas'in.thé
15 first level have ceilings extending to the top or other
levels of the building).: Providing a building with other
shapes is also useful. In one embodimeﬁt, the production
support area is on the left gide of the building while the
production area is on the right side. Each area is also
20 rectangular in shape. Other configurations énd/or shapes
of the production and production support areas are also
useful.
The production area comprises a hub 550. In one
embodiment, the hub abuts a boundary 543 of the production

25 and production support areas. In one embodiment, a



the production area. Alternatively, providing a production support area on
one side of the production area is also wuseful. In yet another enbodi nent
of the irwenBiledTiss t he 25 production support area can be | @catseds/no4anot her
bui | di ng. WD 03/106785 PCT/ S3/00144 42 Figs. 8-9 show a manufacturing
facility 501 in accordance with one enbodi nent of the invention. The
facility is designed with a |l ayout foyzefficient and effective

manuf acturi ng of products. Preferably, the 5 facility facilitates efficient

and effective nuf act uri, of pharngaceutical products,which conpl i ant
ot CovP BRSSP Sretia N EHrRann PR PR AGCoP LS
pharmaceutical products are subjected. Fig. 8 shows the first |evel 502 and
Fig. 9 sheRstehdhe boyadary pévéﬁlee@zosﬁucgﬁévw 88A) PEPAURELORy PNEPRSth t o

Figs 8-9, the building conprises a-rectangul ar shape and i ncl udes

product i orxa@es .pr dhec produstipeo: coarddeors 56 0aasd . compad-seis| lked areas in
t he second | evel represent the sane areas in the first level (e.g., such
areas in tdemilddagiinalewtlagenye reeiviidigsy etieepaiodacitd oihecraridor ot her

| evel s of the building). Providing a building with other shapes is also

useful 5 | R RNeAIRAdHRher! ROPRIYE :9B0 SWRFRN!. ammea iisS ’d he |eft side
of the building while the production area is on the right side. Each area
is al so 2Q,JLGIANY Tt iTNARE no?t BRloeEUAH O WAL BREHARH O hut) BRES
production corridor have the samé shape. .A.technical ‘
corridor surrounds the production corridor 530. 1In one
embodiment, the technical corridor is located between the
.10 production corridor and boundary of the production area. -
| The production corridor is separated into a plurality
of production stages 567a-567g for manufacturing one' or
more products. A processing stage can be used to perform
one or more steps in the manufacturing prodess. For”
15 eXample, stages are used to berform front—end and back-end
processés. Some stages, for example, can be duplicated.
The sequence of the production stages are preferably.
arranged to optimize the production process. 1In one
embodiment, the stages are arranged to facilitate flow of.
20 work from stage to étage, to the extent possible, in
sequence. For example,'the sequence of production4stages
are arranged to facilitate process flow in a counter-clock
wise direction, as shown by arrow 543. Arranging the
production stages to facilitate process flow in a clockwise

25 direction is also useful.



of the production and production support areas are also wuseful. The
production area conprises a hub 550. In one enbodinent, the hub abuts a
boundary wW033a6678H1e producti on 25 and producti on support PETSE93/001A4 one
enbodi ment, a WD 03/ 106785 PCT/ SG03/ 00144 43 production corridor partially
surrounds the hub and al so abuts the boundary of the production and
production support areas. The productigon corridor 560 and hub conprises a
sem - oct agonal -shape. Providing the production corridor 5 and hub with

ot her shapes is_also _useful . It i t thalg iy i lone
necessary that%ESFﬁrFﬁinu§h§h§IC%¥g%§§¥ﬁ%ﬁggggr%'or havet%hé§ggﬁe shape. A
technical corridor surrounds the production_corrido 0. | :
enbodi nenPX MR&Eet E@ﬁﬁﬁ@éﬂe%ﬂqldé?}reﬁdélqtﬁcat & 8&%&%%%@?% B:Li’geduct i on
corridor and boundary of the production area.- The productiaon corridor is
separ at ed pirotiacd ipinucatirtiyon fi s deiadEdo i is o GO ERCAL-ash FJHgronment .

manuf acturing one-or nore products. A processing stage can be used to
perform ame @rodice istepsdded kararmivfsictaliliyngapaasdss] 5oL ie&aw| e,
stages are used to performfront-end and back-end processes. Some stages,
for examphge ¢RROPRAEHR] IcEHor TivlaRERRRSs (98T prodimt | On stages are

preferably arranged to optim ze the production process. In one :
enbodi menty; sgé%s%tn%g PrlsLdd ngad 410 1f agddhat fddw fbletting,
tablet coating, and cabsule filling: Storaée and
ihterlevel stages 567f-g are élso‘include& in pfoduc;ipn
corxidbr. The stbring stage, for gxémple, tempofarily
10 stores processed product for removal fo:utestiné,and
packaéing. The interlevei stage) in one embodiment,
includes elevator for facilifating movémeht between first -
and second levels. Anlair lock is aiso included in thé
interlevel stage fo facilitate maigﬁéiningithe integrity of
15 the.controlled,en§ironment. Additional or other stageg as
well as otherlstage sequence can also be -useful.
In a.pfeferred embédimént, the production corridor
comprises first and second pseudo levels, as described in
Fig. 6. The outer wall of the production corridor on the
20 second level is inset with respect to the outer wall in the
first level (indicated by the dotted line 668), creating a
step above the first level in the‘cfoss-sectional profile
of the pioduction corridor.. Providing a production

corridor with such first and second pseudo levels takes

25 advantage of gravity to charge the production stage



20 work from stage to stage, to the extent possible, in sequence. For
exanpl e, the sequence of production stages are arranged to facilitate
process fwOw3il0678 count er-cl ock w se direction, as shownPOJ/S&08/004548.
Arrangi ng the production stages to facilitate process flowin a clockw se
25 direction is also useful. WD 03/106785 PCT/ SG03/00144 44 Preferably,
the production stages are used to formsne or nore pharnaceuti cal
products. In one enbodinent, the production corridor is |located in a

controll ed enyironne cti |3 rated by
barriers. SIURRM qbdﬁ%??&#&ﬁéﬁ?ﬁ%}|4§56%§§?§aages gégéégfor g i spensi ng
processing material, granulatlon tablet ing, tablet coatin q? capsul e
filling SREAHREIGR COFEIPRyelOEE HrE ST

production corridor. The storing stage for, exanple, tenporarily 10

st ores pr oclEmggithg ridue qrédiciiom et ades at@tﬁ LIst"rfféﬁlﬂpackagi ng. The
interlevel stage., in one enbodi nent, includes eIevator for facilitating
movenent bet weeredhibdal s sdmomndsdeeats . lodataal rodtoeide stk so i ncl uded
inthe interlevel stage to facilitate maintaining the integrity of 15 the

cont r oly ed, LA EHOIBR borAlGhE | DRaE i At AiliBrssdaagbsl el svedbt tise ot her stage
sequence can al so be useful. In a preferred enbodi nent, the production

corridor GOURLLSES, fifsl . anthseconthRSEUID AR Ss £ doBEFd RSl N

between the production corridor and boundary of the
production area. Transport areas 536 and 636 are located
in technical corridors adjacent the production corridor.

10 Bins, for example, are moved from stage to stage and level
toilevel for charging and discharging of processing or
proceSsed‘materials.in'the transport areas. Preferably,
the bins are transported using an automated transport:
system.

15 In one embodiment, washrooms (not shown), if
appropriate, are located in the first level access area to
facilitate‘washing of equipment thrOugh.the wall of the‘
production corridor. The washroom should physically be
separated from the clean room environment of the production

20 corridor to reduce contamination. Preferably, airlocks can
be provided to enable access between the washroom and
production stage. It is understood that not all stages
need to be provided with its respective washroom.

The technical corridor can also include, for example,

25 a wash area to clean the bins after use. Stairwells and/or



Fig. 6. The outer wall of the production corridor on the 20 second | evel is
i nset with respect to the outer wall in, the first level (indicated by the
dotted | iwe 0848785 creating a step above the first |evel POTISGO3/00144
cross-sectional profile of the production corridor. Providing a production
corridor with such first and second pseudo |evels takes 25 advantage of
gravity to charge the production staget88\D 03/ 106785 PCT/ S@3/ 00144 45

equi pnent from outside the controlled environnent of the production

corridor. RS UAURS BRI GRS dQihn il Gogrider Roduct i on

stages are al so use Techni cal corridors 530 are |ocated outside the 5

production carridor in first and seco v ft P Qdiet onigg ea. The
t echni cal r%(‘?tﬁﬁ']i]t’fc?rse él}oeved‘?eé'fte%dﬁ@eecrbrektqlm%eglnee\%%le&'pro uc%tlp%n corridor and

boundary of the productjon area., Transport .areas 536 and 636 are | ocated
i n techni dECHEGR G EAAT AT tHRE Jﬁ‘?lbfr%“c%]r T ?b‘:ibwﬁrhst?h? or

exanpl e, are noved fromstage to stage and level to level for chargjng and
di schar gi mycstugivicye ssfery kpungrio: ayxb EFRRIPEE 2F9R t heTRE arRPFICEL eas.
Preferably, the bins are transported using an automated transport, .
systems 1:ddn @ exdaoek nentiowasfurornsosdthathowtdy ekampppr oPiPReEt are
| ocated in the first |evel access area to facilitate washing of equi pnment
through thadwidtdnt heFor example, the technical area in the second
level includes a blending area 637, various plant rooms
634a-c, and aﬂwash-area 632 for bins. Other types of
functions in lieu of and/or in additional those mentioned
10 which support production can also be included in the
technical corridors of either and/ox.both levels, as
désiredt Preferabiy, the various support functions are
located to primize process flowi
In onelembodiment, a hub 550 abuts the boﬁndary
15 betWeen the production and production support areas and is
partially surrounded by the production corridor._ Providing
a hub which does not abut the boundary bétwéenﬂthe
production andvproduction sﬁppqrt areas is also useful. 1In
such case, the production corridor can completely surround
.20 the hub. The hub preferably comprises first and second
levels corresponding to the first and second levels of the
facility. In one embodiment, the first level serves as a

workflow hub while the second level serves as a control

hub.



production corridor. The washroom shoul d physically be separated fromthe
cl ean room environnent of the production 20 corridor to reduce

cont am nawpDen/104?8®f er abl y, airlocks can be provided to emrabiS&ozowess

bet ween the washroom and production stage. It is understood that not al
stages need to be provided with its respective washroom The techni cal
corridor can also include, for exanplgy 25 a wash area to clean the bins
after use. Stairwells and/or WO 03/106785 PCT/ SG3/00144 46 el evators can

be included in _the technical corridor facilitLa e en the
| evel s. Additi@HﬁlW?FiﬁEQW hRF €& Fr3%$¥iﬁ§rp%g% %gcﬁgﬁeg§géﬁﬁﬁ%§§ ar ea
bet ween the production area boundary and t[anspor ar ea. gEe tﬁggnical 5
area can sevizowmensuoti Gihet PFRIUERAPD FEFTEYSRpI e FREUPBEE LB Bhct i on.

For exanple, the technical area in the second |evel includes a blending
area 637, fuaildtatplsanhe ddos: of68zaductanand/aisreapPeés 832tH8r bins. O her
types of functions in |ieu of and/or in additional those nentioned 10

whi ch supgepluRitadec daiicst.al 38 beei sabodédenn, t be ateehni carriédeii dor s
of either and/or both levels, as desired, Preferably, the various support

punct | NS s3p° 3 d QRIAGD LD #BrREQ6eS hubl 0w, fheidneaeabelbwent, a hub
y 15 between the production and production support
areas andp%%pl%?%&kﬁhg&é%'%ﬁ%yqgﬁdpg%c%g%iﬁquu@%gggr%gﬂ&ﬂdgr-- Provi di ng

laboratory 556 is located in the workflow hub to test of
the products at various stages of production. Providing
the 1aboratory at the center allows convenient access from

10 the production stages, increasing manufacturing efficiencYg
A support area 554 can also be provided to serve, for:
example, as a staging area, work in process storage area
and/or support utility area.

"The control hub, in one embodiment, is separate{frqm

15 the controlled enviromment. The control serves as a
control area, enabling the manufacturing process to be -
monitored, identified, and verified easily and efficiently
there from. In particular, the coﬁtrql hub has a direct
line-of-sight to the production stages. Preferably,-a

20 viewing corridor 658 can be provided,:enabling the
production stages to be visible from the hub. A data
center 657 can also be provided to receive manufacturing
data from the pfocessing stages. This can be performed in

real time or after each process is completed, for example,

75 communication links.



a hub which. does not abut the boundary between the production and
production support areas is also useful. In such case, the production
corridor wer3aamgs et el y surround 20 the hub. The hub pref @calsGp3eanpri ses
first and second levels corresponding to the first and-second | evel s of
the facility. In one enbodinent, the first |level serves as a workflow hub
while the second | evel serves as a coasrol hub. . WO 03/106785 .

PCT/ S&Q3/ 00144 47 The workfl ow hub preferably is part of the controlled

envi ronnent of _t he g;gggéééﬁgngor£%%0£roan§twghkgh§ opdbarbaci litates the
e

flow of product® Sh e ln production corridor. In one

enbodi nent, an access corridor 5 558 is provided_in th rkfl hub to
facilitat EOMPERSEE 1B§éBIWea&ﬁdoﬂﬁgg?WaFQBFa\Fﬁoﬁﬁoéggs Fﬁl(é \g%roe'f e%l y, a

| aboratory 556 is located in the workflow hub to test of the products at
vari ous stiafdswotopradort compribpesi URKEOUEhESFEBORS: 6PF &E 108t er

all ows convenient access from 10 the production stages, increasing

manuf act uskagiell,i endngpyepahingppeterands 564 paeducsdope pAdE ded to
serve, for exanple, as a staging area, work in process storage area

and/ or 5 SURBRL LuW! ideict ciizeare [BeegeRabAY Butrangedne eptddiizent, is
separate from 15 the controlled environnment. The control serves as a

control area,  enalbhifjg t e MaRUiRGEUr khe BIRFST ttkEials can be

arranged to flow from one end of the inflow corfidor to the
other end adjacent to the production -area. The outflow
. corridor comprises sections which recéiving, testing,

10 packaging, and storing processed produéts from the
production corridor. Like the‘iﬁfloW'corridor, the. flow of
material can be arranged to flow from one end ofAthé

“outflow corridor adjacent to the p;oduction afea tb~thé
other end.

15 In one embodiment, an unloading doék (not shown) is
located at a first end of ihfiow_cbrridor opposite the end
adjacent -to the production area. RaW‘materials‘are

- delivered and unloaded onto the unloading dock and moved to
the receiving section 571. A material sampling section

20 572a can be provided to tesﬁ the delivered materials to
determine whether they are of acceptable quality Qr not.
‘Accepted materials are moved to raﬁAmaterial storage
section 574. Rejedted materials are moved to rejected
material storage section 572b for return to supplier. 1In a

25 preferred embodiment, the material sampling and rejected



nonitored, identified, and verified easily and efficiently there from In
particular, the control hub has a direct |Iline-of-sight to the production
st ages. PwefoanediBy, .a. 20 view ng corridor 658 can be provcusdosenabl i ng
the production stages to be visible fromthe hub. Adata center 657 can

al so be provided to receive manufacturing data fromthe processing stages.
This can be perfornmed in real tinme ogeafter each process is conpleted, for
exanple, 25 comrunication |inks. WO 03/106785 PCT/ SG3/00144 48 In one

enbodi nent, the production support area. conpry |t a 4
corridors “?f@r&ﬁgl FHET % SSUAAIBW EhT ilé)c?rar‘%c(#rr%%ﬁ:g}eersgnvg.'\rﬁleo%%ggllrgir,\vs f or
receiving, storing, and preparing materials for production. The 5 various
sections anel gt ardREial reRege S MSe HIFESSL AT Dr exanpl e,
the flow of materials can be arranged to flow fromone end of the inflow
corri dor tsedthien dHeriendbcatjeat afdiacent FhegrwauaatarialeStonagut | ow
corridor conprises sections which receiving, testing, 10 packagi ng, and
storing pracasissd iddtied pfodirativn greaductRen redrarigdrs diiek enavresl i nf | ow
corridor, the flow of nmaterial can be arranged to flow from one end of the

outflow cqrd iged ;?Pé%}%eﬂ@iﬂ@%éﬁ@f&?tﬂrprp@;ﬁﬁa@tﬁ-&h@o@t her end. 15
I n. one enbodi nent’, an unl oadi ng dock (not shown) is
processing. The sections are preferably arranged from the
receiving end Qf inflow corridor to thg end adjacent the
production area. ‘
Additional sections, such as inflow support storage,
10 waste collection and waste storage sections 575 and 577a-b,
can be inéluded in the inflow corridor. The waste storage
section should be located adjacent or in close proximity to
the production area for receiving waste produced théfe
from. Preferably, the waste collection section should be
15 adjacent to the waste storage section. The inflow support
storage is located adjacent or in close proximity to the
raw material storage section. Providing the corridor with
other séctions to facilitate movement of raw material to
the production area is also useful. The various sections
20 can be arranged in other configurations. Preferably, the
Vérious sections are arranged to facilitate or optimize the
flow of raw material to the production area.
In one embodiment, the outflow corridor comprises a

loading dock (not shown) located at a first end opposite

25 the end adjacent to the production area. Packaging and



| ocated at a. first end of inf low corridor opposite the end adjacent to
the production area. Raw, naterials are delivered and unl oaded onto the
unl oadi ngwomskoassl noved to the receiving section 571. APgats&os/adi4sanpl i ng
section 20 572a can be provided to test the delivered materials to

determ ne whether they are of acceptable quality or not. Accepted
materials are noved-to raw materi al stddrage section 574. Rejected
materials are noved to rejected material storage section 572b for return

to suppli gRify isd2 HapRlldy and
rejected %ﬂ%%’gﬁsﬁ% 44 49tor?a%emﬁ al stor age sectl ons are

| ocat ed bet er e|V| and ra

pr e- di spenst V'\:ﬁd‘ cti nrsocaétie 341[% acezr?ly Sé'htr(lr %% mat er | i I nng“Zoer age
section and the roductlon area. |, wrraterlals ar ved 5 to. cpxeto
pre- di sperfdiawy afe AESICTILD IS é’d?%g‘}%gl Cem;srejc Pons” are
preferably arranged fromthe receiV| end of inflow corridor to the end
adj acent tdiei proireyl uef itWre afigul shefling tsd@ | BHEORGRT- asFIhf | ow support
storage, 10 waste collection and waste storage sections 575 and 577a-b,

can besi ncdsigaslie N plocdddddunaosrialos .arkhelimdiargicdrigem et on shoul d
be | ocated adjacent or in close proximty to the production area for

receiving ot S5 Usit-1418F eco T4 GraCIREhes aldatidihess@stecadd ect i on
section shoul d be.
adjacent thereto. After the processed materials are
packaged, they are stored in a finished product storage
: seétion 582. When ready for shipping to customers, the
10 finished products are removed from storage and placed in
the-dispatched section 581 and loaded into transports
(e.g., trucks) for delivery in the 1oading‘docks.
Additional sections can be included in the outflow
corridor. In one émbodiment, packaging and,finishéd
15 product support sections 587-588 are provided.. For.
‘example, packaging support sections include packaging,
ingpection, packaging supplies, and packaging offige
sections 587a-c to facilitate product packaging.
Preferably, the packaging suﬁport sections are located
20 adjacent to the packaging section. The finished product
support section [purpose]l and is preferably located
adjacent to the finished product storage section. Other

sections can also be included in the outflow corridor, as

desired.



15 adjacent to the waste storage section. The inflow support storage is,

| ocated adjacent or in close proximty to the raw naterial storage
section. Wo®3ilahi78g) the corridor with other sections to f&cCirlSGwav@a4aovenent
of raw. material to the production area is also useful. The various
sections 20 can be arranged in other configurations. Preferably, the
various sections are arranged to facikhtate or optimze the flow of raw
material to the production area. In one enbodi nent, the outflow corridor

conprises a Ioadln 0 not . sh Iocat d I Ste- ,te 25
the end adj acerh®® PB @gﬁggﬁﬁEFVO%ﬂ%rg' agkgggﬁgo%%dBSIFggl%ggggg

PCT/ S&3/ 00144 50 finished products stora tions 586.and 582 are al so
i ncl uded. anﬁe0§§éﬂpwn§oﬁfédﬁF§féF&bPﬁrépﬁﬁagEB 8¥Bpei M 782PPow of
processed material fromthe production corridor to shipping of the

fini shed prodests fllowcuspowenginBoths, vexanpreseptéeBsédthBterials are

di scharged fromthe production corridor to a packagi ng section 586 | ocated

adj acent (ghaldgers At ehet korprideessed pabducel sthes ppacksgedlowhey are
stored in a finished product storage section 582. Wen ready for shipping

to cuskomeLzy %h%e g,JcQafl tS%%dlprs%lg@ﬁ are LeEBYedeffuam staedgeabiy,pl aced
C

in the dispat section 581 and | oaded into transports (e.g.,.trucks)

for del L Vet 12.ilfd QAUNGns U arAMIGORR] opRANiFRS LaRn pRederel uded | n
flow.
The production support area preferably comprises a
second level. The second level of the production support
. 10 area comprises, for example, support section such as
administration and office, cafeteria, and research-and
development, charge to packing, and training sections 671,
681, 687, 688, and 676. As shown, packaging, finished
product storage, and raw material storage sections have

15 their ceilings extending to the top of the second level.
Stairwells and/or elevators can be provided to fgcilitaté
movement between the levels. Other support sections can
also be provided, as desired. The various support sections

" can be arranged to optimize flow or people and material.

20 A support corridor 590 can also be provided in the
production support area. The support corridor, in one
embodiment, is located between the inflow and outflow
corridors, forming a spine. The spiné can serve as an

extension to the hub, performing quality, monitoring

25 functions in the production support area. In a preferred



corridor. In one enbodi nent, packaging and finished 15 product support
sections 587-588 are provided. For, exanple, packagi ng support sections

i ncl ude paokagiergs i nspection, packaging supplies, and pachsgiosgoieifice
sections 587a-c to facilitate product packaging. Preferably, the packaging
support sections are |ocated 20 adjacent to the packagi ng section. The
finished. product support section [pb&Bpose] and is, preferably |ocated

adj acent to the finished product storage section. Other sections can also

be inCludg&ghﬁiﬁgﬁtoUEBEOEhﬁgggkd%6rr§§ord@éﬁbﬁﬂse@£EQ§%£OQi&5second

PCT/ S&3/ 'n Oone e nment, the various sections of the inflow
and outhOM/cgrridors are arranged to forma U shaped process flow
Arranging1?N§ #ari ous section of the corridors or the corridors to produce
ot her process flows, 5 such as straight or L-shaped, .are al.so useful.
Preferably, t#A& @Eﬁi@@?Q@é@@ﬁ&nst&@ef&F?Engga 0 15592 Fhe process
flow. The production support area preferably conprises 'a seco gﬁgevel.
The seconénkeaabeobemhéﬁpr@G@cﬁwoﬁhgubpéﬂﬂlngo1&F@§e@oﬁﬁ%F§b§¥“£ exanpl e,
support section such as adm nistration and office, cafeteria, and research
and develpprNeptineCbppgsitte paekieng, aboutting ey preduadisos 2Eea-681, 687,

688, and 676. shown, packagi ng, finished .
The entrance preferably is a secured entrance to prevent
unauthorized entrance to the building. A locker section
593 can be provided adjadent the entrance secﬁion, enabling.
employees to prepare for work. Quality apd quality support

10 sections 594 and 596, such as quality test lab and retained
samples, are located in the first level. Additional
sections 597-598, such as thqse to éuppqrt quaiity‘or-éther
fﬁnctioné can be included in the support corridor.

The second levelican-coﬁpriseS‘variOUS support -

15 sections. In one embodiment, the second 1eve14comprises‘
boardréom, training,-dqcumentation reproduction and - .
storage,Ameeting.room, miscellaneous storage, élothing
storage, and changing sections 692;698. A.viewingAcorridor
699 is also included to-enable visual monitpring‘of thé

20 packaging and finished product sﬁorage sections of the‘
outflow corridor. BAnother viewing corridor can also be
provided to enable visual monitoring of the inflow

corridor. Other support sections can.also be provided, as

desired in the support;corfidor.



product storage, and raw material storage sections have 15 their ceilings
extending to the top of the second level. Stairwells and/or elevators can
be provi w0 Bood78Ei | itate novenent between the |evels. OPOESGHsIpEOS t
sections can also be provided, as desired. The various support sections
can be arranged to optim ze flow or people and material. 20 A support
corridor 590 can al so be provided in g$he production support area. The
support corridor, in one enbodinent, is |ocated between the inflow and

outflow corridorg, formng a spine, e, Shi S ASA@E: 18t ensi on
to the hub, pé??oaﬁ?ﬁﬁlﬁﬁari€§? %%ﬁ%?%%i%%gggg?%ﬁgfigﬁéan t he %roduction

support area. In a preferred WO 03/106785. PCT/ SG03/ 0014 di ment
the suppoStPRe¥Fi abeacarpr pEE’NFEEstOa %c%£%5ﬂ © $£9¥I8£ w%g%ﬁgggnbodinent,

the first level includes an entrance section 592 to the buil ding |ocated
at an endandl p&ophe ipiaeqoppositeoth%reﬂﬁrﬁhﬁ?wﬁﬁﬁstﬁﬁepﬁgﬁﬁction ar ea.
The entrance preferably is a secured entrance to prevent unauthorized
entrance {9ethe. bubtHengseltlionkeraneal sonbesdBctudedeipr adddedoBdFACent
the entrance section, enabling enployees to prepare for work. Quality and
quality syppopt31Q,se¢t kapsisfld andcb9bedsuchrasegublitythessetbbonad

retained sanples, are located in the first |level. Additional sections
597-598, %%8“a%§a%588¢t5°o§Eﬁﬁﬁ%E gHa! Fi¥wobrobhBple and material in
the manufacturing process. |
The layout, as described, provides an efficient
process flow. For example, work flows along the production
. 10 corridor while product testing and flow of information are
toward the center to the hub area. Furthermore, since the
hub has a direct line-of-sight and access to manufacturing
data, the layout enables easy monitoring -of ﬁhe
manufacturing process, effectively assuring that the flow
15 of materials, people, products are efficient, correct, and
verified. The layout also minimizes the number people-
going through the production corridor (e.g., people can
view the production area from the hub without having tp
enter the production area), facilitating control of the
20 production environment (e.g., temperatﬁre, dust, and
humidity) and to prevent contamination. This facilitates
control of the production environment. Such advantaées

reduce manufacturing costs by increasing efficiency and

reducing errors while being compliant with CGMP.



functions can be included in the support corridor. The. second | evel can
conprises various support. 15 sections. In one enbodi nent, the second | evel
conpri seswolmsasetBdom trai ni ng, docunentation reproducti omCarsd03/84194 age,
meeting. room mscellaneous storage, clothing storage, and changi ng
sections 692-698. A viewing corridor 699 is also included to enable visual
nmoni toring of the 20 packagi ng and fi mi4shed product storage sections of
the. outflow corridor. Another view ng corridor can also be provided to
enabl e vi sual Ni-t O, [ NEQw I-GQrs. r SSHRRT tarieCtions
can also. be p \?‘llt?ed"l,h%gsl vertskﬁrdé{;fhla%’ fbﬁ'e%?l; Sggrltc%atrﬁ%or. WO 03/ 106785
PCT/ SG03/ 00144 .53 As, descrj bed, the vari.ous sections t uGgt i on
support afdegcaibes s FIEHRET (Car'EFBW ﬁr%r%ﬁen}elna S gﬁtd%%%pfﬁeéi n
sequence. OQther arrangenents are also,b useful. O her sections can also be

i ncl uded necadmiitzesh by Ehege iskillad dn &&& iadits e TBEE LS S0l y, the
sections are arranged to optimze the flow of people and material in the
manuf act urindy qitzoeess .makhdod anenle taadhde goradsat, proaritdiean anitdigyti ent
process flow. For exanple, work flows along the production 10 corridor

whi | e pr odidglattasld NBre dehié oypinfid rfml naidpen wierdaiar dfhdesaapr e?f to t he
hub area. Furthernore, since the hub has a direct |ine-of-sight and access

to manuf Gy If;ention should therefore be determined not with
' reference to the above descri.p'tion_but with reference to
the appended claims along with their fulll scope of
o equivalentsz. | | |

10



data, the | ayout enables easy nonitoring of the manufacturing process,
effectively assuring that the flow 15 of materials, people, products are
ef fici entwowmeno@si, and verified. The |ayout al so m ni m 2e3/SGogonunber
peopl e going through the production corridor (e.g., people can viewthe
production area fromthe hub without having to enter the production area),
facilitating control of the 20 produckison environnent (e.g., tenperature,
dust, and humdity) and to prevent contam nation. This facilitates

control of the production environment. Such advantages reduce

manuf act uMbag déscdaPShdsasi ng efficiency and reducing errors while
bei ng conpliant with CGW. WD 03/106785 PCT/,SQ03/00144 ., 54 Wil e the

i nventionihas Bedmysart ifan & Proshskiomdda Y ORGP er ence to
vari ous enbodiments, it will be- recogni zed by those skilled in the art
that modifi cat izpnsib aftk aianiges imgy shearadadtaning presensii Aht i on
without 5 departing fromthe spirit and scope thereof. The scope of the
i nvention shoulgd dhsnedioien kewaidmisiatd-owtdivd the dfudrertde to the above

description. but with reference to the appended clains along with their
full scope, of 4 GAEY AEN faol NS /5l GBS IREY IO P UMMt b
stages of the manufacturing process, wherein the production

stages are visible form the hub to enable monitoring of the

production process therefrom.

10 2. The layout of claim 1 wherein the hub serves. as a

control hub for monitoring the manufacturing process.

3. The layout of claim 2 wherein the control hub
comprises communication links to the production corridor

15 for collecting manufacturing data.

4. The layout of claim 1 wherein the hub comprises first
and second levels, the first level facilitate production
and the second level serves to as a control hub for

20 monitoring the manufacturing process.

5. The layout of claim 4 wherein the first level and the

second level is above the first level.



What is claimed is: 1. A layout for a production facility conprising: a hub
for nonitoring a manufacturing process; and a production corridor
surroundiwg dhes7Bub, the 5 production corridor includes aPgTsGadnaigs of
production stages of the manufacturing process, wherein the production
stages are visible formthe hub to enable nonitoring of the production
process therefrom 10 2. The | ayout oféclaim 1l wherein the hub serves, as a
control hub for nonitoring the manufacturing process. 3. The |ayout of

claim2 vger ei ythg Conk' @le W4 inf QTRESRS o QHIIEIGBL QRvelNlBrbved he

productioncorri or collecting manufacturing data. 4. The | ayout of
claiml1l wherein the hu onprises .first nd seco | evel fiJst |evel
facilitat é‘spF‘o&GPFir&gr I%é’%’d e“?@&&ﬁ&lpgl%hesg}a\?&%d c5u§§n§ gg%t%re(ﬁé hub for

20 monitoring the manufacturing process. 5. The Igyout of cl.aim.4 erein
the firstangyepldegten@anideehynisgedats Hhgpaighh SOt qatyan ]\#S

03/ 106785 PCT/ SG03/00144 56 6. The layout of claim5 wherein the first
| evel ser tes thas parachittrion leghrrfislomyoni t ori ng t he manuf acturing process
and col |l ects manufacturing data through communication links to the
producgion corridor. 5

7. The layout of claim 6 wherein the second level which

facilitates production comprises a test lab.

8. The layout of claim 4 wherein the second level which

10 facilitates production comprises a test lab.

-9. The layout of claim 4 wherein the first level serves
as a control hub for monitoring the manufacturing process
and collects manufacturing data through communication links

15 to the production corridor.

10. The layout of claim 9 wherein the second level which

facilitates production comprises a test lab.

20 11. The layout of claim 1 wherein the production facility

is CGMP compliant.

12. The layout of claim 11 wherein the hub comprises first

and second levels, the first level facilitate production



7. The layout of claim®6 wherein the second |evel, which facilitates
production conprises a test |lab. 8. The | ayout of claim4 wherein the
second | ewelo3mbi7ehr 10 facilitates production conprises aPCEsGos/ai449. The
| ayout of claim4 wherein the first level serves as a control hub for
nonitoring the manufacturing process and collects manufacturing. data

t hrough communi cation links 15 to thgyproduction corridor. 10. The | ayout
of claim9. mherein the second |l evel which facilitates production

conprises _a te Iab 0,11. -The_| ayout of claj e production
facility HB%I ﬁyellfer¥'§ %SySUt o% g%%?#?%%ihhekgln the hub

conprises first and second |l evels, the first level facilitate production
VO 03/ 106 TR iOriga) theo TaruisPtard NOhPTOSESSd | evel serves to as a control
hub for nonitoring the manufacturing process. 13. The |ayout of claim12
wherein the first level and the 5 second |level is above the first |evel.
14. The layout of claim 13 wherein the first |evel serves .as a control

hub for nanitorheg 1aReuradd adkbin 1@ phetedsn tied fdolstedteyvatnmmdadcher i ng
data through communication links 10 to the production corridor. 15. The

| ayout 5of ety ibweherdl ke $901dretvaleveiich faci litates production
COI'TpI’I ses a test lab

14. The layout of claim 13 wherein the first level serves
- as a control hub for monitoring the manufacturing process
and collects manufacturing data through communication links

10 to the productioﬁwcorridor.

15. The layout of claim 14 wherein the second level which

facilitates production comprises a test lab.

15 - 16.. The layout of claim 13 wherein the second level which

facilitates production comprises a test lab.

17. The layout of claim 12 wherein the first level serves
as a control hub for monitoring the manufacturing process
20 and collects manufacturing data through communication links

to the production corridor.

18. The layout of claim 17 wherein the second level which
facilitates production comprises a test lab.

25



15 16.. The layout of claim 13 wherein the second | evel which facilitates
production conprises a test |lab. 17. The layout of claim 12 wherein the
first | evwbDosane7es as a control hub for nonitoring the neRerfSsos/ootitng
process 20 and collects manufacturing data through communication Iinks to
t he production corridor. 18. The |ayout of claim 17 wherein the second

| evel which facilitates production c@&®rises a test lab. 25 WO 03/106785
PCT/ S&03/ 00144 58 19: The layout of claim 11l wherein the hub serves as a

control huyh for.noRi N f.a ' sThes lzayout - of
claim19 \%I%ér ei&%let Eg&%yn ?)c;flt Qﬁua{;ﬁgﬁl Gl RHCERD setlreslht

conprises conmunication links to the

production corridor for collectin nuf act ur i e-layo' u't of
claim,| WeEteod Hyp &Odﬂl?mlg:r?%]t‘gbe € %ﬁlﬁaség:q%gg{(ﬁ(ﬁﬁcn@g;t ages for
manuf act uri ng pharmaceutical 10 products. 22. The | ayout of claim 21
further conprises a facility corridor surrounding the production corridor.
15 23. The layout of claim 22 wherein the production corridor conprises an
envi ronnergal | yheodtayaiitedbhraihion i bh whereindrhe xentpel (Wout of cl ai m 23
wherein some of the production 20 stages conprise equi prent naintai ned
fromthe famiddildes communication links to the production corridor

for collecting manufacturing data.

21. The'laYbUt of claim 1 wherein the production stages
comprise production stages for manufacturing pharmaceutical

10 products.

22. The layout of claim 21 further comprises. a ﬁacilitY“

corridor surrounding the production corridor.

15 23. The layout of claim 22 wherein the production corridor
comprises an environmentally controlled production

corridor.

24. The layout of claim 23 wherein some of the production
20 stages comprise equipment maintained from the facility

corridor.

25. The layout of claim 21 wherein the production corridor
comprises an environmentally controlled production

25 corridor.



corridor. 25. The layout of claim?21 wherein the production corridor
conprises an. environnentally controlled production 25 corridor. WO

03/ 106785wB@IN®B@83/ 00144 59 26. The | ayout of claim 25 wrersiGe/sane of the
production stages conprise equipnent maintained froma facility corridor
surroundi ng the production corridor. 5 27. The layout of claim1l further
conprises a facility corridor surrours®i ng the production corridor. 28. The
| ayout of claim 27 wherein the production corridor conprises an

envi ronnengal |y contralled, POt 180 LA Idgle A9-endprcarticsl cl aim

28 wherein'sonme 0 pr o stages conprise equi pnent mai nt ai ned

fromthe facility corridor. 15 3Q. The . ayo f_cl ai ein the
producticn§2§ﬂ%ﬁ(ﬁﬂmpﬁﬁﬁﬁN§Q¥%P@ﬁﬁ£ﬂWﬁﬁqgﬁﬁgﬁ I I§mh5h€¥%ﬁﬂ§ggéroduction
corridor. 20 31. The layout of claim30 wherein sone of the production

stages comsimielag@pmnndias g sradusihiate G145 corridor. WO
03/ 106785 PCT/ S@03/00144 60

5 27. The layout of claim 1 further comprises a facility

corridor surrounding the production corridor.

28. The layout of claim 27 wherein the production corridor
comprises an environmentally controlled production |

10 corridor.

29. The layout of claim 28 wherein some of the production
stages comprise equipment méintained from the facility
corridor.

15
30. The layout of claim 1 wherein the production corridor
comprises an environmeﬁtally controlled production

corridor.

20 31. The layout of claim 30 wherein some of the production
stages comprise equipment maintained from the facility

"~ corridor.



32. A nethod of efficient manufacturing conprising: providing a hub
surrounded by a production corridor, the production corridor conprising
product i owoaBagess f or manufacturing a process for a prod®RCT/SGasdo134

nmoni toring the manufacturing process fromthe hub, wherein the hub can
vi ew t he-producti on stages. 33. A production |ayout conprising: a
production area, the production area PRAcludes 10 a hub; a production
corridor at |east partially surrounding the hub, the production corridor

conpri si ng,pr ofugkiBBd o%t a4es cfiehtMranliEatyuirigy aodpwtieien the hub has a
direct line of sight to the 15 production stages and serves as a control

area for nDnitor%@gihgeap&ggy%h%gguﬁhggegy 3 prdamRihes ebrefildosd, ent
rrsimg” “providing a hu

. X d .
manuf act uri ng 86 a and a production corridor
surroundin

20 at least a partion of the hu t rod i i dor
conprisinﬁgﬁrBHB PBﬁo?t§§E§1P8F gowgﬁﬁﬁégﬁu%Fﬁgﬁ%Fgfgggﬁﬁggﬁh%%%%itoring
t he manufacturing process fromthe hub, wherein the hub can view the
product i omasufgeEurinane PICLEEPSSOPCH BEPSNGE14A1%1 35. A producti on
corridor conprising:

5 monitoring the manufacturing process from. the hub,

wherein the hub can view the production stages.

33. A production layout comprising:
a productioﬁ area, the production area includes
10 a hub;

a productibn corridor at least partially surrounding
the hub, the production gorridor comprising production
stages for manufacturingf and |

wherein the hub has a direct line of sight to the

15 production stages and serves as a control area for

monitoring the. production stages.

34. A method of efficient manufacturing comprising:
providing a hub and a production corridor sufrounding
20 at least a portion of the hub, the production corridor
comprising production stages for a ménufacturing‘process;
and
monitoring the manufacturing process from the hub,

wherein the hub can view the production stages.



a first outerwall separating the production corridor froma facility
corridor; a first level 5 a second pseudo-level, wherein the first

out er wal Iwofo3/104785 second pseudo is inset fromthe first owCerseashoiad the
first level, the inset creating a first section of a ceiling for the
production corridor, the first section of the ceiling |ower than a second
section of the ceiling; and 10 a nmaterg@lkl transport systemfor renbving
material from the production corridor via the first outerwall and noving

material i44 0 tﬁ?ﬁ&%@i&&%&@ﬂd&“cdﬁ&iéﬁéifﬁ section of the
ceiling. 15 36. production | ayout conprising a production area, the

production area, inc es,. QPQ- r VAl r g for
processi ng, an aﬂb]%%llguc?:%?%rn% rél%%a} orﬁire&%%ﬁ%®%% p%)%ﬁlcc?(?%n 20
corridor at | east ariiall surrounds the hub. 37. A production |ayout
conpri si ng’%r%{“;ﬂ‘o%%ﬁ% B Sr¥E L production area includes a hub; at

| east first and second .production corridors at 25 | east partially

sur roundi iy E¥esthubevedherein a producti on WO 03/ 106785 PCT/ SG03/ 00144 62
corridor conprises production stages used in manufacturing; and

5 a second pseudo-level, wherein the first outerwall of

the second pseudo is inset from the first outerwall of the
first level, the inset creating a first section of a
ceiling for the production corridor, the first section of
the ceiling lower than a second section of fhe ceiling; and
10 a material transport system for removing material from
the production corridor via the first outerwall and moving
material into the production corridor via the first section-

of the ceiling.

15 36. A production layout comprising a production area, the
production area includes:
a hub, the hub serving as a control area for
processing, and
a production corridor for processing, the production

20 corridor at least partially surrounds the hub.

37. A production layout comprising:
a production area, the production area includes a hubj;
at least first and second production corridors at

25 least partially surrounding the hub, wherein a production



wherein the hub has a direct line of sight to the production stages and
serves as a control area for 5 nonitoring the production stages.
WO 03/106785 PCT/SG03/00144

62

corridor comprises production stages used in manufacturing;
and

wherein the hub has a direct line of sight to the
production stages and serves as a control area for

5 wmonitoring the production stages.



