;-e3e-> -; | N6T 7 WD 03/106785 PCT/ SA3/001 a4 1 LAYOUT AND DESI GN OF
PRCDUCTI ON FACI LI TY FI ELD OF THE I NVENTI ON The invention relates generally
to product wagedobasi | ities. Mre particularly, the inventigRé&labag to
irnmproved | ayouts and design for pharnmaceutical production and operation
facilities which are conpliant with current good manufacturing practices
(cewmu"m"" ND OF THE INVENTIO\,' ldeally, the layout of a

man cility should pronmote efficient flow of work and peopl e
Addi ti onshdey, . the |layout should facilitate production roduction control,
and qual ity control .LK%QU%MI@SE% OF; RRAY G\?IQNOEME[E&TEOHH,QUI‘ ed to
facilitate quality assurance to mnimze defects and operation
di‘'fficulties, thus ensuring nmanufacturing and product quality. Quality
initiatives also should be built into the facility. This is essential and
particul ar | pIERPOR FHE TOVENTEONhar maceuti cal .20 manufacturing industry
whi ch operates under a strict " regulatory environnent. _ In the United
States, the pharymeautiesdi R pulasbyr bBgerAlVSt £y PHSIuGOIBAY W th "Current
Good Manufacturing Practices" (CAGw) pronul gated by the Food and Drug 25
Admi ni st ag %&#g&@s 8%1%1?%103193:2%,5 thk NBhvent Y6k 03L& S X0

. mve -
PCT/ S&3/ 0 regul at1onS or guidelines which the pharmaceuti cal

i ndustry may_be subjected tq_ingl .
C}ganizatio'm%ﬂa"agfﬁﬁTﬁﬁﬁg%gﬁbﬁs%ggﬁaggﬁt§§§?H+§%%g%%+gH&%%¥%%€fg%ion
Schenme (PIC/S). 5 P defines requirenents with ich a. dru nuf act uri ng
facility anﬂn%r?ﬁ%é§aﬁﬁgﬁéﬁﬂﬁﬂr 9gTW%§gﬁnéFﬁd8gm?£$m%€dﬁﬂﬂé,- afF#b t he.
bui I'ding and- facility suitably .designed _and constructed to facilitate

cl eani-ng, n&?@@éﬁ%fﬁéé%%@éﬁ%ﬁ&%&t i(6HY¥P) See 21 CFR 211.42. 10 The
fl ow of conponents and defined areas should be configured to prevent ,
m X-ups and contam nations. See 21 CfR 211.42 (b) (c) . Prem ses shoul d.
be laid out in .such a way as to allow, the production to take place in
areas cihncBACKGROUND: OB GIHFh I INVEMIEONor r espondi ng to the sequence i 5 . of

t he operations and to the requisite cleanliness levels See PICS 3.7. Al so;
equi prent shoul dideaXlyrt atiey layeattedft @ fnanufattteingefacibity fashowkdh

i ntended use as well as cleaning and mai ntenance. See 21 CFR 211.63...
Quality promote efficient flow of work and people. Additionally,

the layout should facilitate production, production
control, and quality control. For example, the layoutl

15 should be configured to facilitate quality assurance to
minimize defects and operation difficulties, thus ensuring
manufacturing and product quality. 'Qdality initiatives  -
also should be built into the facility. This is esseptial
and particularly importént for the pharmaceutical

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

In the United States, the pharmaceutical manufacturing

industry must comply with “durrent Good Manufacturing
Practices” (CGMP) promulgated by the Food and Drug

25 Administration (FDA). See 21 CFR §§ 210-226. Other
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Personnel shoul d have access to production area for 20 sanpling and
. Investigational as appropriate. See PICS 6.4. There is a need to identify
si gni fi caniyeéiagrsef operations of equipnents, personal s apEOei:RRs. See
21 CFR 211.188- . 11 & 211.105. These are just sone of the nyriad of
requi renents under CGVWP. WO 031 106785 PCT/ S&03/1101d4 ., 3 Non-conformty
with CGW renders a drug "adul terated" aunder the Food, Drug and Cosnetics
Act. See 21 USC 501(a)(2)(8). A drug is deened adulterated "if the nethods
used in, or the fagilities or.the contr.ols . used,f i n ,
process, péEﬁWWbaB?o%%I?ﬁrﬂP%ﬂF%ﬁﬂeﬁuﬁﬁ%ﬁhhﬁﬁ? %Pa%@€°%§F§8%gr§%g§Lg?§
adm ni stered in conformty with CGW," The purpose o& Zi Uﬁc 1§gl (a) (2)
(B) is to praycee pupleeteditd cnclude o QR iSfgRigr & 16 H§8L5Er ket ed neet
its regulated clainms specifications. To prevent a drug ..10 prodyct from
bei ng deenedrgaunizetbordiMB gwidelines iand ArrmgceukisedadRSREELLP R em i s
necessary. A failure to conply with any regulations may result in the drug
bei ng wi t hdeavwspératidheschende(PI@SSMel | . as subjecting the mariufacturer
to sanction: This places a heavy burden on 15 the nmanufacturer to ensure
conpliange with GglpB. AEBYEYS! requii-Gitinits iwidHheHiakguwaghuef t he statute .
subjects i.t to interpretation and inparts uncertainty about the
requl re”E‘F‘tﬁ.aLﬁE EE{IPihgnf&ciﬂ?Ey%@&T%?océémm‘i@l%mpiwot TéAgured even
t hough the qua |?y manutacturing 20 process or engineering facility is
consi dered "average" 0 . M3 THY Sy | GG npl i ance
with - the reéﬁFiﬁﬁgﬁsf§§g§?§§§1%ha%gg?%ﬂggﬁéééﬁfﬁga Sﬁgguct Eﬁgﬁpbe
manuf actured b rrent .good mapuf act uri ractd | s and ~
systemin oFHé%aggYp §E AP hRd s PRIt éﬁéngﬁggﬁ%g&g%géﬁgﬁg%gnt and
wi dely accepted WD 03/1Q6785 PCT/ SQ03/001:t4, 4 int i,onof sone of
regul atory Wé&ﬂFP@ﬁEﬁ?saﬁgspFQBefoo?ﬁE? H%%%‘§%¥?zﬁhﬁéﬂgﬁigéﬁrgggnew
facilities. This has also led to longer Lead-tinmes in e g'qsering'and, in
sone cades, Thel flowi pfberwpPrRgnhevy a@%%k%%@i%%ﬁaﬁn%hﬁﬁiéx %0 5 market. In
an attenpt to clarify the regulatory requirenments, the Internationa
Soci ety for cEnfigaced: toaprevghhewikrigranand reomrpinatel bpersfedl o
publ i sh a Basel i ne Pharnmaceutical Engineering Guide (CGuide).., The Cuide
i ncl udes sugEBsts @nd.kedb) (ke . FORrénisds sbopld dreclayd puwtovm sph @i n
basi c. phil osophy pronoted by the CGuide.is "Good Engi neering Practice"
(GEP), whi chidys seficnedlaw ‘thet phbiabetiornyd newke nolaee hinisareasl st andar ds
that are applied throughout the project life cycle. to deliver appropriate
and cost ef iRt elitt bONSGichl dbdéskesrraspordioynto ttise desyupnee i d
installation of facilities and equi pnent and takes "full account of .CGW,
safety; jgealdd . foh\HeR?RWRBLA andeEBOBAB] SeqPSitsd | EEn] IReHs chaneks.
recogni zed i ndustry gui dance, and statutory requirenents”.  -See Guide. In
addition t0.qdy GhRE 19 .t N8130,1 BRGEhLrObnblifd dbei0sui ths1palsdarad the

Vi Si onsi

operators an ors nust be 'c ered i n the engi neering design.
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.



Fig. 1 shows a layout of a conventional pharnmaceutical manufacturing

_ facility 101. As shown, the facility conprises a rectangul ar shaped

bui | di ng wwdoderssevel s 2S 103a and 103b. . Typical ly, thepcT/sGosno1ds
production. area. 140 is WO 03/10Gr785 5 PCT/ S03/001: 14 | ocated on the
ground | evel 103a whil e non-production areas ' are |ocated on the second
| evel 103b. Also |ocated on the groundsl evel are storage area 195, and
packi ng area 197. Additional areas, such as changing area 194, cafeteria

191, 5 engineering area 193 can.al sg i ncLuded on the, nd l.evgl . The
non- product i on £ qnmétyewaﬁh F@gglr?ﬂ ?Eﬁeaa%ﬁ%%i§$@éﬁh%ﬁ?gﬁq§a 108,

| aboratory area 141, storage area 145, and HVAC plant room 146, In sone
facilities,urger ttihe dddder dvudapads Caprebiesi 8el- i n°ee 1 FHgl% | evel . The
various production suites 1.65 formdifferent stages of a production |ine
f or manuf acgar {adg(Ph@@)nacaudrog ipr ddened. adubderatedr bif cthedngthadsei r
various stages for quality control. The finished products 15 are

transf erredudetd tie, packimg falcdd itdespaekapengontdol hamsed £dwe Hiorage area.
Al t hough such a layout may conply with CGw, it is, however, inefficient.

For exanpl epaued dituielS Prorees  apdcitiabi by BENEinh dannst den®ms luo carried
out in such 20 conventional |ayouts. The different production stages are

not visible,from Ial}c?/tj_t SAUPor TR RG st brbAC PRV 8B ESEm] Oy wiNai tor,

identify, and ver e manufacturing process. Such deficiencies increase

process ti n;T.’eGi- jdenti fﬁ%%ci%s%gr??glqﬁgg %ySotj’[QQ'? ggz Ir(g?%%h'% %Pét?ec@

manuf act ur e turs costs to~ensu e process can be
WO 03] 106785 PCT/ S@A3/001~:1 6 nonit.ored adeqguately for_.verificati,on and
qual ity conPitic HNRETHy cf?qsé'fdﬁ‘?s(éhﬁg gg‘?t S‘éﬁ?%c'f'?ﬁ]g?{?‘?o%?%e
foregoing discussion, it is desirable to. provide a nDre-gffigient and cost
ef fective |ayBuresetated ¢lains, gpgaitdcphdrpsyy To prevent a drug

.10  product from being deemed adulterated, a total quali£y 
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 6omp1iance. For example, compliance
is not ensured even though the quality manufacturihg

20 process or engineering fécility 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
methodg, controls and system in order to protect the

25 public. Thevabsence of a consistent and widely accepted



SUMVARY OF THE INVENTION . The invention relates to an inproved |ayout for
. a manufacturing facility. In one enbodi nent, |ayout includes 10 a hub

sur roundedwayozmoprgeducti on corridor conprising a pluralityp@fsdoadtati on
stages. The production stages are visible fromthe hub, enabling the

manuf acturing process to be. monitored therefrom In another enbodinent, a
facility corridor surrounds the product on corridor. The facility 15
corridor can be used for servicing and mai ntaining the production

equi pnent, sych as .t hr.ough-t he-wal | . i Nhag Thegf acil'it

cgr r Pdor ca\’r’r%:aefré%r%'é}i/]eor? § tlf fcolnfvé?toa{ft g%%@;l %lt%%okggﬁéggg% g{{?r I&?nst Egd d
roducti on stages and/ or cl eani ng and mai nt enange of .product j.on_equipnent .

20 Addi ti orfe® |1?t,101’f%996ac99ﬁtt Vb %ﬁ%ﬁr&é‘ﬁ &F&’o%?&@&eégga b?}g?%r ﬂ?éﬁe to

reduce the influence of external building conditionsg on the production
corridor. Iailmoldrrért@M%rﬂt@aQ%“}ﬁeodﬁbﬁnGHn&ﬁéleSnﬁﬁBodg& PBR®ar eas
are .separated into two separate buildings. The two buil dings 25 can be

i nt er connectéasedy debawsedy bBiimgimy new Dhesvageniisal PROPSEB0E?85

PCT/ S&03/ 00144 7 form ng a satellite configuration. Additional production
capaci tys CapaBeetbt aimesh st G addidridiyalther odgolliadedyui | di ngs. The
addi tional buildings can be interconnected to either the production or

non- pr oduct { 9iy, PHihShRY, Fhé nicritiRinan gcikeih fon Fhaatraeeutdcadi nent
the |l ayout 1 nCludes a production area having a hub which is at | east

partially ‘*E?gig%égygﬂgda&d OB SRidite eppINgAD! Ural ity of

production S producti on stages are visible from the hub, ,
enabling the uf aeturing pr Sﬁ' R HOREYgbheEgligaM, | n anot her
enbodi ment ?ﬁﬁg‘?@ﬁiﬁi c%}alg%rc%u%gi%%sau‘# %&s@?h‘é pr ogucl?i_on. g]or ridor. The
facility corridor, can be used, for servicing an i | RO w
product i on equi ph@ft Gu rﬁ%éh?é#%nEHQQ?ﬁﬁékﬂﬁ(%éﬁkg%ﬁ%gy ? type-
equi prent. Additionally, the technical corridor c al so., serve buf f er
zone t 010 edgeBPLEANCAT Wieh CEOUP - oxThe H&??‘b&?ﬁ%éﬁﬁ&ﬂ?@qu) r?gogf?%tsergg
production corridor. ‘In yet another enbodinent .of the i{;%/qe tion, the |ayout
i ncl udes a byotibet GvadsupporEoad cBRgipReHIRY RHFIVH & IppdtiE 120 &&h be
| ocated, for exanple, on one side of the ' production.area. Functions which
support prodefined amcledbablbshedengineering ngihads And $EAP9UAL | ow of
materials fromdelivery to production area for processing
. that are applied throughout the project life cycle.to
deliver appropriate and cost effective solutions".. It
15 takes into account the design and installation of
facilities and equipment and takes "full account of CGMP,
safety, health, environmental, ergonomic, operational,
maintenance, recogniied industry guidance, and statutory
requirementg"; 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 shows 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



and processed products fromthe production area to delivery WO 03/ 10Fi 785
8 PCT/ S@&3/0014: ~ to custoners. Non-production functions can. also be

| ocat ed | nwde/pem@siucti on area. I n accordance w th vari ouspeEnb®edioorat s of
the invention, the |ayout is designed to conply with CGW as 5 well as
other regulatory and quality requirenents. The | ayout facilit=ates
production and cleaning .processes, and novenent of people. and products.
Furthernore,. the layout . a enables the phase of processing to be easily

and costeffectively nmonitored, jdentifi and.verified fqr gteat

ef ficiency ﬂc?’é%‘ér%‘%,t ;ﬂ?‘?l}m% vieds lsgg*r?t V&l}[eqﬂgﬁ"g§°§ggg}§ﬁc§£%%%

regul atory conpliance with CGW: BRI EF DESCRI PTI ON COF EFMNVBQB Fi/\}(::yli.1 1 shows
a convent i opre lageied ?n £hg grranblersl 403kt yAlppgdocatsdsABwFrgyout s
of production facilities in accordance.wi th various 'enbodi nents of the
invention. §rgund. béroek arersoragetangn d%5a phddpeckandcareaddP73n
accordance with one enbodi nent of the invention; 20 Fig: 7 shows a | ayout
of a produchiignt 26l i iréss prsiadic s dHargyioigh ereanhodi, renfebbrihelol,
invention; and °~ Figs. 8-9 show a |ayout of a production facility in

accor dange whhnaspiher afeh ot redin ail ddad Aviuided o5 the\\rBdhd06785 9
PCT/ SG037/ 001: 1. ~ DETAI LED DESCRI PTION OF THE I NVENTION Fig. 2 shows a

bui | di ng 20 a j idy 4 R ¢RRCRWohia 9Bgetnbodi ment of
t he inventi%ﬁ?g}lIE£$§g§?%§§§§§$ég%éuﬂ%ﬁ%ﬁ?ﬁ S depicféd having a circular 5

shape. ether, S val , ' | ar; 0 r types of
pol ygon, caﬁnépgggb%dﬁgé¥%€§a n&gc%%ér%glﬁ %aﬁ)%g&?neg%ﬁ g%?'t he | ayout

of” the prodg%g}ggéfggéé[ixs’ 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 .are 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, idéntify, and verify thelmanufacturing process.
Such deficiencies increase process time in identification
and quality monitoring. Therefore, a manufacturer incufs

25 additional costes to ensure that the process can be



i ncl udes a production corridor 260 surrounding a hub 240. The shapes of the -
production corridor and hub, for.exanple, 10.,. are consistent wth the
shape of thw®duoém®sng. It is, however, understood that it pEr§EizoaGESSary
that the building, hub, and production corridor have the sane shape. 'For -
exanpl e, the hub can be rectangular, while the building and production
corridor are circular or other polygongl 15 shapes . The production
corridor Conprises a plurality of processing stages used in nanufacturing
one or nore products. A processing stage.is, used Talol-% nor e
steps in tHﬁﬂﬁﬁﬁﬁﬁgcﬁéﬁﬂﬂatﬁigb592.VEB?E%§3Bb?§,aé€ @@%%%%y;re Jgga to
performfront-end and back-end processes. The processing stages can form
one or nor eceudediag euch deyousednes £6fk 8fEeetiWdre products. Some
stages, fox exanple, can be duplicated. The sequence of the production
stages can be amFrengethet Foxpgodinge dikeugsipnedikt iandpsbeakie ¥ one

enbodi nent, the stages are. WD 03/10Gr85 10 PCT/ SG03/0014. ~ arranged to
facilitate ddmdel avided e@pisiepe hadstage, efbethivexiayoupoferire, in a
cl ockwi se or counter clockw se . direction. In one enbodinent, the
product ison st 30058 dp A dia ik yranuf act ure pharnmaceutical . products.
Various types of production stages for manufacturing pharmceuti cal
products include, for exanple, dispensing, mxing, coating, capsule filling
and tableting. Al so, the production corridor can include a staging area.
The st agi ng_a f C i&hserves as a tenporary or internediate

st orage and A storage area for tenporary or

i nternedi ate storage, of materials and finished_ produ n sQ be T
provi ded. To redthe® WFveRiGiaR dsHahfithd gﬁ-&wpﬁ§?g§i§%§°§uef§% %5 servi ci ng
or mai ntenance of equipnment used in the na;%gg t.uri ng process., cludes
t hr ough- t hemapnfaciguingfacililsed. yape FHES e@ﬁuigﬁgﬁP.a}B 4888ned to
be serviced through a wall outside the productiaon stages. .For exanple, the
equi pnelt i3 hkasworoynded bR ETpgtion £oFRLdorsFOMPEIELRT; Bi ng of the
equi prent woul d then be conducted in a facility corridor 272 through an
openi ng i n pharabity ¢fi preductbehl mtages t e PAPdUStiOsy Sedefndthe
facility corridor for testing of the products fromthe

visible from the hub, enabling the manufacturing process to

be.monitored therefrom. In another embodiment, a ﬁacility
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 serve‘to
facilitate testing of products from the production stages
and/or cleaning and maintenance of production equipment.
20 Additionally, the faciliny 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,



di fferent stages. An opening can, be provided in the wall 25 through which
products fromthe different stages are passed WO 03/10678i PCT/ SG03/ U014d
11 from t howgoo3ndems i on stages to the facility corridor. Thersqemnspg can
al so serve to pass tested products back to the production stages. The
openi ng can be designed to nmaintain the controlled environnent of the
production corridor. For 5 exanple, the opening can be designed with an

ai r-1ock mechanism The opening can al so serve to pass ot her conponents of

t he product pon stages._For. .exanple,. i nt aCh. S aned can
be passed th?fmﬂﬂgt e??ﬁé;ﬁi%fIqéégagﬁggkRgﬁéacﬁﬁgggaggggoﬁkg?gg%f+§
provided 10 with a passageway for convenience. ghe,grogucts are. then

t fansf er r edc@pReHeY €A% Beurbtaigied £¥x 2EdirangddfhioprbdBEPAYGEER? ri dor can
be enclosed in an environnentally controlled area to maintain, for
exari ~pl e, behbdingsr e, Theirdflitionadd bailddgogsi egnobet hetpreemeeseed 15
corridor within desired limts. For applications where air quality is

i mportant, tb éstlhseftihe tmroduntnicre car noedpeedhbbionf bpedghiegoernat eri al s
in and out of the production corridor. Preferably,. the hub.is physically

separ at el f pefibihge PRIGESTh corridor. An access way 268 is provided to 20
facilitate access to the hub wthout entering the production corridor.

Additional Iy, thenfagbihéy GRsddad@mtGakhal 3aybacodhsidaesf athe
environmental |y controlled production corridor. In one enbodi ment, the

roducti on j 'sag%a qy&p&% j S t3, : - ment can
quprise %@?%%?Q%%éSS CT/ S0 ggfﬁgng%%ghggggengséggrgﬁﬁ%??gﬁgstages.

| i one enbodj u ' i.cal t ed i,ers.
The . barri ERErOIbRrBR iRl SRR ot Ip8, A Bk RE LY S
form ng se t ducti t I .enbodi t..th b [ I
ext ond i nt 6OENBERBIT LIRS T dorbePBARICRd SBaPPPOFE. GRECHLBLENS
extend.into the servicing corridor is alsg usefuyl. Accesses ch as

doors, cdf bérﬁWOQFﬁeH“Pn'??@P%&ﬂgiQQ%sWﬂ&“ﬁé&?PFF&EePFP&ﬁséftBZgﬁle;

materials, or products from subsegnent to . )
- monitored therefrom. n another embodiment, a technical

-corridor surrounds the production corridor. The facility -~
corridor can be used for servicing and'méintaining.thg
production equipment, such as through-the-wall -technology
15 type equipment. Additionally, the téchnical corridqr can
also.sgrve as a buffer zone to reduce the influence of
external building conditions on the production 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



10 subsegnent. In.an alternative enbodi ment, the barriers do not extend the
full width. of the production corridor., |eaving an access path between
subsegnent wo d3mos1esh appl i cati ons, the production stages cagr&gzoein! etely
encl osed, (e. g., production suites) having doors for access 15 fromthe
access path. Providing production sages which are not conpletely encl osed
is also useful. Alternatively, the hubgcan serve as a passageway between
the different production stages. Segnmenting the production corridor adds
flexibility to 20 the production facLIit¥. For, exanpl e, _a sgbsignEﬁt can be
upgr aded i reR FUREQUSESy  NaR-REANCHIRY ENBCEiRBE Sagnadfe. Pe Eorehefore,
a segnent can be expanded individually to increase its capacity by

ext endi ng tie the mroduchidm@arga.wal | of the building, as shown by the
dotted |ine 282 WD 03/ 106785 PCT/ SG3/0014~1 13 In accordance with one
enbodi nent of "t Hm isvsordame wittte varddust iepbosltimgassaod ¢hei bl e from t he
hub (i.e., a direct line-of-sight fromthe hub). If the hub is physically
separ at ed f{pfantiom) GCtlifoorid designld Tobabmpdys wishdcGEPsaparate the
hub fromthe corridor should be at |east partially.transparent to allow the
product i on sipges, (o e Wi JhP BN Yl ilche i xBaRnkeb Senyes as a
control area, enabling themTanufacturing procéss t.o be nonitored, o
identified,yand. verifi. sj | ffici L f o ne
enbodi nment ,]fa nu a% %J“rlf%gaq%a% éy ]?O?d(g%tt%ﬁfg %P?gteés%‘lar?é% ' gcrg?e%rggbf r gﬁgf erred
to the hub. .This can be performed in yeal tine, after each pt Sis
conpl et ed. FOFEBSEY -qg,p ?ﬁ%ﬁlrﬁ%‘gtﬁré)#qc%rﬁ(s Eﬁ‘éf% Fodéd t% gleoﬁgg§§‘r§re, or

all the productjon stages. Manufacturing information.i$ 15 trapnsferred vita ™
the conmuni €a3btee I‘F]i‘ﬁ(spe-l't%g?‘t%f tﬁﬁ?q“%?%%& & b&rﬁ@tﬂlﬂé’nﬁn%t f€5kib conpri ses
at least first and second | evels. In one enbodinment, a |laboratory is

provi ded fopffestivRlnimentorediuddentd figd andd vexdddast TorogEeRrEsh. O her
functions can al so be included. The 20 | aboratory nay be | ocated on the.
same | evel effiditemrydimtrercndagapalihty pdionpashedmimalat @pLlALY t he
center allows convenient access fromthe production stages, increasing
manuf act ur i agsefédnce emnd : reyyol atadtyy ,cdnipd ileafuer atidrhy QP :be part of the sane
controll ed environnent 25 as the production facility. Barriers can be

provi ded, if '

BRIEF DESCRIPTION OF DRAWINGS

Fig. 1 shows a conventionél iayoqt of a production
15 fgcility; |
Figs. 2-5 show layouts of pro@uction‘facilities in
accordance with various embodiménts of the.ihventioﬁ.
_Fig. G-ShQWS a cross-seqtion of a production corridor
in accordance with one embodiment’ of thefinveﬁtioﬁ;
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 embodiment of the invention.

25



WO 03/ 10C785 PCTI SG03/0014: 4 14 necessary, to avoid comingling with the
production area. The control area is preferably | ocated above the

| abor at or ywoléswem®s| ows the control area to have a direct gdmzodhomight.to
the production floor below Additional 5 |levels can be provided in the hub
to house other areas of the manufacturing facility. For, exanple;

di spensing, mxing, cleaning, or engineering activities. . Alternatively,
the other areas can be integrated into a single. level with the .control or
nonitoring 0 L qpiionally. be | ocated between the
outer wall @?Q?E&EéuPﬁ§?#§£§,@ﬁﬁﬂiféﬁgaLVﬁﬁ; orridor. The.buffer zone is
particularly usefuyl for applicatiagns, i n which the cha

ans, nges in. the
production envir Bhffen? EBAVEAR YL iding 20 8¢d§.P?ﬁéuSgFPBrfiﬁﬁ%?tgerves to
provi de 15 additional insulation between the internal production

envi ronment iangdcegrdange. withdony edmfliviesws ofsbeeinientaentity . corridor
is.outside of the environnental controlled production corridor,.it can also
serve as th&lhubteatioety, the fdciditeyr des depiateddibtviogab biarcudar?20

agai nst the entry of insets or other contaninants which can adulterate.

the. proguckhapel.n oeherdanspedy tdudheLithed, ertia6fulhe, i syaatepnort he.
non- production area is located in a second building 315a as shown in Fig.

3. Preferabbrherheypasone Bélt%bﬁ',g can AN 1ReuBeeduct | 98 Bebbglafcare

i nt erconnect ed by encl osed 03/ 10Gr85 PCT/ SG03/0014:1 15 |ink-way or
passageway 42y, BHAVLALAGLP8A; | e bad e pdohaseisnakagiysepul . The

non- producti‘on area conprises, for exanple, area em ca upply
st’'orage, equi t _maintenance, office an dni ni stration -\Ng roonmns,
Cest andl or LoRTROEReY) BEBROREFon Confiaciy 8% Bulngiha; nos Rull Fab'

non- production functions, such as a cafeteri.a,. can_alsp be included. In one
oo ment . e SHaRCB! RuERE oRE SRSy CoFE ik, ARdoboy FERSCRARBLE . and

second l.evels. The first ."l 0 |evel conprises, for _exanple, nmaintenance,

st or age,10. d@Iey EPRsARE R WhER othe rshape Afe theobidddinga cdk ifel ude

- 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



first and second areas one for storing raw materials and other for

fini shed. products. The second | evel can include, for exanple, cafeteria,

adm ni straiy@eyoeREfi ce, and 15 training areas Providi ng pPEsSlh:RHiAYE. area
inthe first level (e. g., sane .level.as production floor) facilitate flow -
of materials or products to and fromthe production corridor, as shown by
the arrows. Such a design also gives figxibility for expansion. For
exanpl e, production 20 capacity can be increased by addi ng additi onal
production facilitjes (e.q.,..simlLar to_buildi 20 I f anp| e,
li nk- way B%I%%tgt?e((facgprétaﬁﬁi %?BY{a?f p‘P’%ﬁ‘gcgg%‘ﬂ %%‘H iat%? e%éa %\’ lr)gé4
interconnected to the non production building 315, creati satellite
product i on t8 axtenfemosibApy eiRali GEPGRWERE FHATPVRTRY PrY fon WO
031106785 PCT/ SA3/001: 14 16 facilities can be interconnected to other
producti on diamdtuitares or a conbi nation thereof. The buil dings can be
configured (e.g., sizes, interconnections, etc..), can be designed to
optim ze the usepfomy airbadiaehandtheeprodudbiohagbages asreassed beal,
provides an efficient process flow For exanple, work flows. along the

pr oduct ison i i e heduet cheshirbauand . f | varobusntppsmtodn are
t owar d t'sﬁe “%%feagﬂit’% tr#e hut";l ar ea 2:'48. Furthernore, since . ' the hub has

! oot o faRlat A o AL AFEES RahA ekl (RINEAGhIC G481 8al { Bodayout

enabl es ea noni t°ori ng t he manuf acturi-ng process, effectively assuring

that the flpw., 0 eri al eqpl .aduc ef.fickent, t, and
verified. Tﬂc}‘é(éﬁ)un?f% et %le% ?ggste ﬁgaﬁ r‘rb{élrix %é pl éé%g?ﬁg'tﬁfgﬁgﬁét he

production corrjdor .. Q.., .people_can 15.view t d i r from the”
hub Wi thoutfﬁ%i/}‘?% EP%)‘? e'?f‘g%lre “pr é&ﬁ&'i gﬁeaPéé’jif‘}%F géﬁl gga#?ﬁagcg%tlrol o},
the production environnent (e.g., tenperature, dust', _and_hum ?ity) and to
prevent coniBelwde i dretaging PFEA-i t A0es SEBRELPSI 352y hEO) SEETPISh:

environnment. Such advantages 20 reduce manufacturing costs by increasing
ef ficielty sedvesdasiagtempanarymed dnfermgddavs shrtadet ANEGRPAILAIan
alternative enbodi ment, the non-production area can be |located in the sane
bui | di ng asofhequipdemt i on Zarssarafee avea- Fosd ferporazye@rcan, be provi ded
as a concentric 25 area outside the production corridor: Alternatively, the
WO 03/ 10G7 8bntdrivediHE0 34 it o matedhieflisomrs} ddnishgdopirddycts 6alar ea
adj acent to only a part of the production corridor. Fig. 4 shows another
enbodi ment gl sbhBei preRided. As , :
To reduce or avoid contamination of materials due to
15 servicihg or maintenance of equipment used in the
manufacturing process, 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 6pen_ing 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 6pe1:_1ing can be provided in the wall

25 through which products from the different stages are passed



shown, a building 401 is provided which encloses the 5 production area. In
one enbodi nent, the shape of the building is a polygonal. .Preferably, the
shape of tina éuiok@sng i s an octagon. A production corridorp9égos/osidy’ ounds
a hub 240. The production corridor and hub preferably are octagons..
Providing a production corridor 10 and a hub which have different shapes
are also useful . The production corridggr conprises a plurality of

producti on stages 265. The production corridor is encl osed in an

envi ronnent I control ed space to nmaint exa air ality,

t enper at ur et TR GERR PEPRYC T hishages Féﬂtl ﬁ?ﬁﬂ ityTh ngrﬁ%éﬂﬁctl €corridor
can be segnented into subsegnents 267. I n one enbodi nent, a subsegnent is
equal to on@PSRHeT ofaR RlFRISRI0IE U PAeE Egs&df papdugtagbackt be BhReducti on
corridor conprises 8 subsegnents. A subsegnment 20 can include one or nore
pr,oduct i on sradectighsstagesr odilst iqpersinggeapabeodesligpednto maindhiment
subsegnment. A segnment can be separated by a barrier. The barrier can extend
the full w thé obéntihel peddietimwhmealt icdoitheApEoaae8ictANcOLrPaoy| depot 0
facilitate flow of materials, products, 25 and people for segnent to

segnment .5 . Abk&ih Eélvﬂhé’, d]_{}é'iﬁ.ng WD Hel HebdanBETHSEH34R04 44 18ckar i er

ext ends partlal y the width of the productlon corridor. In another

a”ernative?éﬁ?&‘?i&ﬁ“t’ l@ara S ihd o] SRR dkafggggtoeﬁgﬁuctlon stages

extend the ucti-on corrl n one enbodi nent,

t he productﬁgﬂpﬁﬁe pro u ﬁ’ (ﬂxﬁpagy a%y%re p?ér”@%&ﬁéig product s,

such as drugs ages f or “exanp ti spensi ng, .
granul at or n1x1n tab etin bIet coat i | BC hl endi n and
packagi ng stdg ‘é ayeses sqfcﬂ)eafaef@egt FPt gg B‘?Sg?ar‘ag n al so

be |ncluded n the roduction ¢ rldor. Preferably, the stages are arranged
to optim zetRReRIRHT endyr oot ﬁﬁ*ﬁb@ﬁpﬂﬁﬁtﬁPBcﬁggg?elﬁ Preyideds
materi al s, products, and.people).~ In one enbodi ment, the front-end stages
are. | oct edW%Bma?opeswgewalérfdvrofcqu@nﬂenﬁeodu&-‘bﬁonre@wtaoaramthent he back

end stages are located in the other end. Preferably, the first end beglns
near. 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 imﬁortaht, 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



the .entrance of the production corridor. In one enbodinent, the first
stage 2651 of the production |ocated by an entrance 487 serves as a utility
20~ area. wolsgpessi ng and_si evi ng stage 265a, | arge grany@teios/shrssNg
stage 2653, fluidised-bed drying stage 265k snmall granul ator m xi ng stage
2655, tableting stage 2656, table-coating stage, |IBC bl ending stage 2657,
capsule filling stage 2658, and packaghpng stage 2659 are 25 sequentially
providing in the production corridor. _ WD 03/10Gr85 PCT/ SG0310014~ 19
Provi di ng ot her type of st S or i.n_other_se n i o ful

Pr ef er abl y,on%é’ltfa{'?‘?‘—’cﬁ@‘-’t Ign ghassfent Iﬁsgﬁgaéﬁﬁg%ﬁ}%gﬂ r%m behi nd a
wal | 269 outside the production stage. A service corridor 272E£s provi ded
to 5 servi caharonsphs e Physdcaddy; eePagrEedoPY pPRFEFSEPy | S0t part of
the control |l ed environnment of the production corridor, enabling it to al so
serve as.a larffigryomn dxtank thehSuildemidtbhefhbbechrpengEion| rst and
second |l evels. The first level conprises, for exanple, a .:,10 | aboratory
for testinggroidwt s Bdrmvialg Gepaatarge profiucpiodustagas. Thénfonet | evel may
be on the sane | evel as the production stages Providing the | aboratory at

the centser Gibddemdnodutid WhHixges ARablasenlf iatentheeserngchhgpr oduct s
at different stages of production. 15 The second | evel of the hub conprises

a control C&S&Ff‘{ &or :?EBRH%H' Y& 1RhedyslicBnaBr asesextbndaintel eneed
enbodi nent, t e‘%econ revellgg above the production stages. Mnufacturing

data from t1epiocessiag AIAUSS, Uied LARFLAL! edckBabls, ulcki gs fof

exanpl e, conmuni ca 1 NKS. m nistration or non-production functions

are located,in a second buil di (snot_.sh .. As.descri.be h esent !
i nvention prRBesCEN ?f?%?%ﬁ¥§1£§bd¥“%§$ﬂ%%ﬁﬁ as u?%ﬁ%&?g%FFi?%B&hich
conplies with CGW. Internally, the manufactyring facility ipcludes 25~ a
hub sur r our®f ieeeple: Jrfrt2 (Rﬁwﬂqﬁauqiﬁv#ﬁ&mhsugﬁ69@§%fo P85 :
PCT/ S@Q03/ 00144 20 plurality of production stages.used in the npanufacturing
processl0 Theubsegwerbes B3 an Mierdiatiyes gnbeddmeng » mkhggBRERE €XPe4°f or
production. Due to the fact that the production phases are directly visSible
from t he hubottaxtendaring afull wiltdr otfe & Produstipny eomyianosred,
identified and verified therefrom The Hub functions like a "cockpit" of
t he processleatingnanoaccess path fedtwsent eubsgigmentisas dhesagh ity to
directly view the process at will. .A, facility corridor. .can be provided
around t he gppllichtbonsp the rprisducticin \stages sanh bes compllietelyest i ng,
mai nt enance and. cl eaning can be. conducted in the facility corridor.

' enclosed, (e.g., production suites) having doors for access

15° from the access path. Providing production stages which.
.are not completely endldsed-is also useful. Alternatively,
Ehe hub can sexrve as a paéségeway 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



Addi tionally, non-production areas can be provided in the facility corridor
or surrounding the facility corridor. In accordance with the invention, the
| ayout al | sweso3hdemmst access of quality control and cl eanigig/sfbjovishi €s. to
t he production' process and enabling a highly integrated operational
environment for conpliance and effectiveness. The facility corridor
efficiently utilizes space and providegsflexibility to

. i npl enent . "behind-the-wal | " or 20 "through-the-wall" equi pnent arrangenent

for better control of envjronnment, In addjtion,, the faci]Jity corridor
could al so act ast™ a&ﬂqréa% B’&FpePnEoﬁF‘#"B 1‘@?(‘?%r?l€lt]§7'%a%rh thdftec) i mati c
changes. Externally, the production and the non-production 25 sections are
separ at ed i#h® W@mmﬂwmgrﬁnv1swgsqumeFimbs@-:#oo&m 4 21 -
accordance with one enbodi nent of the invention. Additional production

bui | di ngs cairextts o jhe miodidéd. fRoef haebhyb) t hel brokedrilanisind

non- producti on buildings are joined by one or nore |ink-ways. The

functional plegsicdle; Bapadd Fidm theepsbotet{obnocotevd@ds, ahk t he
| ocation of the two buildings and the |ink-way can be nodified for

particular gpphiesd s cBhacpRRatal ithB Alibt PBoROffe NESEHLdd:OBIRAA A he
production areas into separate buildings facilitates better managenent and

control of Vi Qﬂg§$; il opl,e .onl N€
separate bu}lsl\éi':ld‘lil %gs oilaév)éll%f)']gg %?%%%Pérggt@eﬁ)i ?gfg‘g%?%ﬂ%?c?%%ogw provi de
the conpl etg _operatiqns _aof .a.comany, .A ser] e C 1 Qi n

va/r_i ougpbui ?%?Sg%%%%%%cﬁ f‘%’esrler:]lte ?(%r? I g‘g”leFg ﬁojﬁgé @%Byn%?%w‘%? n%é%"t]e%épendent
buildings (e. 9., satellites), each _can,have theisr own managenent and
control of %‘?ﬁvg r SRR Iarp?fr’ér?&@&flgaﬁaemﬂ?ﬁugﬁﬁéﬁﬁbﬁ ep*'?‘?ﬁﬁ’s aq-'coc%’redi ng to

Fesul 1t hrBEBEteR vdelon Gredy o FERAORPHgERaL B rena SEH TP o or
segnental retrofitting; upgrading and.renovation of each building_or
sect i ond0 of theEefFRM diHy one -embodiment, manufacturing data from the
processing étages are transferred to the hub. Thisican be
performed in real time or after each process is completed.
Por example, communication links are provided to one, some,
or all the production stages. Manufacturing information is
15 - transferred via the communication links to the hub.

In another embodiment, the hub comprises at least
first and second levels. In one embodiment, a 1aboratory
i8 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 as 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



Fig. 5 shows a building 201 of a production facility in accordance with

anot her enbodi nent of the invention. 25 Illustratively, the building is
depi cted awgw@uostgsa WO 031 106785 PCT/ SG03/ 00144 22 rectmigdod/oospape.
O her geonetric shapes are also useful. In one enbodi nent, the buil ding

conprises production and production support areas 240 and 245. As shown,
the . production area is |ocated on ongaside of the building 5 while the
production support area is |ocated on the other side. Qher configurations

of production.and production support areas a | so useful. Fo anpl e,

t he productiSSIeEeFIVor ttoalaé’é”@aﬁ—%g@lpaié?%d‘%ﬁﬁo%b%s?‘i'%&%#l'ﬁ‘b o%r%i’e
production area. One or nore pathways or corridors can be 10 provided to

i nt er connedhes ecritae] @freshd shpyeferpbhyslppaied abPe¥R the desired.

Al ternatively, the production support area can be |ocated on different

si des, par tliabdnateryf.ul IThisuraldund thet benproduareantarkave Rrdisedhl e, the
producti on support area can surround two adjacent, three, .' .15 or al

si des of theiju-efuaight aieadhe gutduardbheflenbodebewt, Addipiemaktion and
production support areas can be located.on different |evels of the

bui 1 ding. " FOre18X B! Be VLTI R0 tHANhEBNR6I Béuke! sthepdasesonst | evel s,
with the production-areain the first level 20 and the production support

t he 2 j (ki Dby, L.dj g Lh two | l's i
2l S0 user iRy FAANGS CorRaniey SRRl D et |

| evel can al so, be t top |evel) Providi. Ln which the production
and pro.dUct‘F@Fﬂ%’p ?aréfrl%'s s eﬁ%l%eggéggdggkﬁglgﬁg%ént' | evel s

advant ageous| y reduces tl.~ 31.106785 PCT/ S@3/ 00144 Zﬁ-aec%gggglar shape.
O her geongdtternabbiel vy £hf PR ATC2S F28ne%eB68PRERES the bl | di ng
conprises production and production support areas 240 and_245. As shown,
the . produgingle akevel it fthey ap SFJEOBA PRI RFRRRG 5 while the
production support area is |located on the _other_side. O her confjgurations
of prodiicti on. arkl pubErret 2eme seAfpomRtignadd vabe &P§ét8§ePSFWePBrttganple,
the production support area can be | ocated.on opposite sides of the
producti on eneer ¥Rkl oof nohe pathivnys and cder prodyctiambeorrddprovi ded to

i nt erconnect sections of the production support' areas, if desired.

Al t er.nativerhe HHEFOr ogonéi DA PSampipiedl sarlya usatfule fooc appd icatdphselinnt
sides, partially or fully surrounding the production area. For exanple, the
product i on GHPERIthal GHakgds Sih [ €l prioinadjcic efivirohmeat can &ésdlyal |
sides of the production ‘area. . In"- another enbodiment, the production and
producti on §MBQ@£t-y§éPé§;'Ca'ﬂhéeb1hﬁ§é§§ efbrid gliriviedy €t prowdlde of the
bui l ding.' For exanple, the building can conprise first and second | evels,

Wi th thes prQQHQ{:.}L%H?W§ﬁsﬁﬂaﬁﬂ§nfﬁét§5€éx§}t@le A ratdhalinpriR@ainon suppor t

area on the secon evel. ‘Providing a building with nore than two.levels is
al so environment-énq externalubuilding_conditions.-'Where the

fécilityﬁcorridar is:outside.of the eﬁvirénmental
céntrolledipﬁoduction corridor, it can'also serve as the
buffer zone.. It also serves as an additional barrier
20 against the entry of insegs-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 bﬁiiding

. 25 and the production building are interconnected by enclosed



useful. The first level is, for exanple, the lower level. The first |evel
can also be the top level) Providing a layout in which the production and
product i onwagmostssareas 25 are |ocated on different |evelscmsydpbageous!y
reduces thl~e WD 03/106785 PCT/ SG031001da 24 In one enbodi nent, the
production corridor partially surrounds the hub. Preferably, the production
corridor surrounds the hub except the petion abutting the boundary of the
production area 24.0. Providing a production 5 corridor surrounding the hub
conpletely is_also useful. Alternal].vel t he.producti.on corridor can be
separat o’ i MEBEGTRY | RECWMHIT B n Sarriaure o Bkereamsthed ™ )
surround the hub, It is understood that the. production subcorridors need
not be cont PRubEERITHES akgp gisrfitk o ieoPORIErodYRsirBedrgap| ural ity of
processing . stages used in the manufacturing of one or nore products. A
processi ng seupeises, beoxsexhnmleredugamiosne chemiged orepsypphyt he

manuf acturing process: Fox exanple, stages are used to performfront-end
and back- endtpragesseguipinamvi dnanitEnasicege ©fifd cee aihdr apdbd ol senat bon,

=l

back-end_and front end processes is also useful . The processing stages can
f or m ones or maet tngr ocvifid ) Ofest NATd AR Gnaly=fier Maboea®orf)r anfir detleés. Sone
stages for exanple, can be duplicated as desired. . 20 The sequence of the

production $LRSRSIAGE PE&H ET AN Ne@ ANGRGERtARN FuaRthibaspr 8HURt 49N
process. In one enbodi nent, the stages are arranged to facilitate flow of

wor k fron1sggg?té9i%;a@§h éfbérgég%gggkkggssible, i n sequence. -For exanpl e,

the sequence of production stages. are arranged to facilitate process
fllowin a countef-c k WO .03/ 106785 P /.0014: 5 W direction
as shown by arro%an ,gg %f‘rﬂ?%#gi%)eﬁ{g)t ‘t'h]t epér%‘é) U t'ioggégtlg&eg’ug%%flggi T'?lf%ate
process flow in a clockwse . direction is alsq useful. her, f] ow

ar r angement §CFBF 22 ?)\;\(,)\jo?ﬁ?‘? o%ﬁ%@é@ﬁ&"éﬂi@%& ul . T8 §158%or dance
with one engodifent of ,.the invention, the production stages are.visible
from t hd®hupe¥e! cCOMBrifedctL9% RXARIS o Me-iMteRance h§5PTa9fs the hub is
physically separated fromthe production corridor, the barriers used to
separ ate t hEehiiveFy opid heeeepiieprargasul d Theo shorage exep Fant iaflyde
transparent to allow the production . stages to be visible fromw thin the
hub Manuf acfiirshgandt secerdn arras s fioyy stoxjew mawonaterbadenand, are
transferred to the hub. This can _be perfornmed in real tinme or after each
process i s obherefed. £iniFoed gxardiats .c ofinenisesiondh lleivells caneipcbudeed to
one, sone, or all the production stages. Manufacturing information is

t r ansf er r ed for aekxéveptomeat etagrion, lddnd itstrialte dinjb ofFide ,t hadhub serves as
a control area or center,' enabling the nmanufacturing process to be

moni toras, tgephihdesreand 20roeidiedhRasitoragped agllal dnehkyfihgeefrom In
anot her enbodi nent, the hub conprises at |least first and second | evels. one
of. the LeV§h§v§ErYé§g@§ é&ﬁé.leyel,aé proddétidp floor) facilitate

flow of materials or products toland from the produétion

corridor, as shown by the arrows. Such a design also gives

flexibility for expansion. For example, production

io capacity can be incrgased by adding additional production

facilities (e.g., similar to building 301) via, for

example, link-way 392, as needed. The additiomal

- production facilities can be intercomnected to the non-

production building 315, creating a satellite production

25 arrangement. Alternatively, the additional production



control center or control hub while the other |level can serve as a workflow -
hub or circle corridor. . The workflow 25 hub facilitates flow of products
and/ or peowloasjins7she WO 03110G785 26 PCT/ SG031001: 14 _ pmcaskahbio®as
corridor. Additionally, the workflow hub can serve as a staging area, work
in process storage area and/or support utility area. The workfl ow hub, for
exanpl e, can be physically a part of theg production 5 corridor. In

one. enbodi nent, a | aboratory can be provided in the workfl ow hub for

testing of the products at various stages .of pr t] iding the

| abor atory C%#ﬁ&l%ﬁnﬁﬁﬁtéﬁ|%Rﬁ§%98H98%$8#tE8c8§g§§fkgﬁg?ﬁég%?oduction
stages, |0 increasi'ng manufacturing efficiency. Barrjers.can be Rrovided,
i f necessarfacildthRY P AINFIPINRG 1 Fhereo rodEﬁFi HliﬁéﬁgsTﬂ% Bt r ol
area. is preferably | ocated above the workflow hub. Locating the control
area bel ow adwef ignnted ole b, issizasso insergonnestdrnBPen8ECk bvefaNchf be 15
provided in the hub as desired. The production corridor. can be encl osed
.in an . . designedne rdpt imi xoritreohised ofr exaidaple dhednarean) to

mai ntain, for exanple, tenperature, humdity, and air quality wthin
desireddimts. gHe COANG@E) ath aEdAbE)t providdepani effifacignusef ul for
manuf acturing, for exanple, pharmaceutical products. The clearing.room

envi ronnent fébég OfﬁgﬁfU|ﬁﬁfﬁeﬂ?ﬁﬂkgc&&&&ﬂgr%hgeh16ﬁge%hefpEb@ddﬁién for

exanple, s conductors, chem cal "products, food processing, biotechnical
products.. Variouys t QdugLi éﬁf F TRrekastyehngr
phar naceut i%%*r%#%au%lﬁ)gfe Oér%‘%g/ 1u67§’g| /%?%g; %0144 27 1 nclude, ef or
exanpl e, di spensin m Xi capsul e filling,,,.ta i c Lag. To
i ni ni ze ort‘?‘éﬁée&?‘?oﬁ?-‘&?gzﬁet&%l eof‘h EEFa24 % n ainugtt:l)l%%m %? gt’ hg'ﬂcl{cgan
room the control hub is preferaply 5 physically, separated fromthe
product i on &Re gl hag ?e&hﬁ??‘&?ﬁe't%’%&‘{doﬁ S&EF %& can be. a
non-cl ean room envi ronnent for manufacturing_products whi¢ch dq. no%

10 wmanufacturing data, the layout enables easy monitoring o

the manufacturiﬁg process, effectively assuring that the
flow. of materials, people, prodﬁcts are efficient, correct,
and verified; The layout also minimizes the;number pepple
going thrbugh the production corridor (e.g., people'can_

15 view the productioﬁ area from the hub‘withéut'having'to
enter the production aréé), facilitating control of the
production'énVironment (e.g., temperature, dust, and -
humidity) and to prevent contamination. This facilitates
control of the production enﬁironment. Such advantages

20 .reduce manufacturing costs by increasing efficiency and
reducing errors while being compliant with CGMP.

In an alﬁernative 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

25 area outgide the production corridor. Alternatively, the



-~ require a controlled environment. For exanple, non-clean room environnment
can be useful for manufacturing paper or ..10 food products . The
product i onwapeyioems can be. separated into segnents 267, emeHsCRMPidSi ng
one or nore production stages. The segnent can be in different shapes and
Si zes, even conprises of other corridors and segnents. In one. 15

enbodi ment, the segnments are physicallwgseparated, by barriers. Preferably,
t he segments are conphetely separated by barriers to create production
rooms. The roons ein different si .angd_sh S, L ot cki ng
roons, and/ 8?“685%?%5@1%%%%%&% POV elgbggcgggg £ g%ﬁéﬁ%r%ﬁuﬁ#}gn
roons. Preferably, at |east the portion of the barrier facing the hub is
transparent?@ RBF% OF ke Br9duetHeh £95%d 9% r e transparent, enabling

vi si bl e communi cati on. between the segnents as wel | between the hub and
segments. An accB#g. pat sheows deotgrayy icbhedisente oft kBe2EnHeRLHPR- t RS
production corridor to facilitate flow of WO 03110Gr85 PCT/ SQX3/ QU : 1~ _
28 peopl e asHowni eai hhi$]lding ptolluict priovideskegindich eocdegaentheFor an
environnmental ly controlled production facility, the access path is
preferably psotiuetibheactaan Iwwnorenbadinented tieyichapaeof. thibere a

wor kfl ow hub is provided,, 5 it is preferably part of the controlled

envi ronment 5,RP1aYhgi 18 a2p¥Pykdhom hul-afiircibive el BARbeObftfige controlled
environnment is al so usequ. egnenting the production corridor. adds
flexibility he ptgdyct | il : e nt can be 10
upgr aded mgp\?ll Eggl %ngﬁhgg?asﬁﬁgphct% ?&ﬁ{actgt gpoggé%}%t g.aEFurtherm)r'e, a
segnment can. be. expanded, i ndjyi du to dncr.ease, | pagist y extendi ng
the out er DERFFERRaR, £ ppft 4405 P AR IER SorrigE e AR B

t=7 affe segnen I n anot her

enbodi nent, thg g%gguction corri dor 2§ %p rrangedg n &Lgst . and sgqond
| evel s. ThePTS4GFEPONaPr FelEFRIT MY edRE éég'ﬁ‘a & BECARGSEOPEPEEATRH “ar ea
(e.g., footprint) Egrovi_d'n a production corridor with nore tﬂan WO
| evel s-+il%s a bup phip g@%%r%&é%%¥?ﬂqiéﬁﬁﬁ?seﬁﬁﬁﬁﬁhﬁﬁtuﬁ?fP e i%b%ntion,
t he production corridor. 20 conprises a first and a pseudo second |evel.
The | evel s, PESAUEkARB| ECTRiAOREOMRASaH|d Pldraddiy ofePFopHgETIeR! |y
separated. Providing levels which are physically separated is also useful.
Bi ns (e.. g. sthaeer e8I at Thpubkodwrh i etariidReEs isoencdrged ippes of
containers) can be located in the 25 upper level. A bin, for exanple,
cont ai ns r aenvatrenmahtadily controlled space to maintain, for example, -

air guality, 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

Iproduction 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



WD 03/ 106785 PCT/ SG03/001~=4 29 partially processed products (generally
referred to as processing material) which will be charged or fed to an
equi pment wo é/f6®sess operation in a production stage forp@f96Rasi439-
O her techniques for charging, such as vacuum 5 techni ques, are al so
useful. .After processing is conpleted, the processed material is

di scharged to a bin for transport to ejgher another stage for further -
processi ng, testing or packaging. In one enbodi nent, the charging and

di scharging are perfornmed outside,of _ihe .. oduct | | dor .
Perforning%@ﬁ§ n§*% rPGFgéﬁiigiﬁ%eiﬂéghg §£ gﬂ%d%ﬁgﬁgfﬁ%%gof i nsi de
anal outside of.the production corridor is also useful. In ope enbodi nent,
a techni calcoyaridogor 130 avgtheunadtereapivauetbPeriventi JRrTieYHhe -
production area. In one i5 enbodi nent, the technical corridor i's between
t he producildrlc eepatateadd ffkerehbuptadyctionhst pgesuextend atke. fulkke
technical corridor can be in arty shape and size. Preferably; the technical

corridor CRARHIS®T flespraddcteonndoreydbs. The first and second |levels, .
for exanple, 20 correspond to the first and second or pseudo second |evels

of the groducti gn Rid IMoaifeny,dicha phedueehbhcatagesragderusédhto
additional |levels or other sections within the technical corridor is al so

useful. Th | ' ' d ex €agS ' 2phar eas or
ot her ar ead PRI R SRR e B ogR e B s O

e oane P AT, 9820 b IREb, ohstifstgrervicino o
{ hrough- the: val b, Sdul RIERL .S #4535, SeebabXRes, OtaB98L POBAOL:RLS fise! gned(to
blending, and packaging stages; Other stéges, 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 manufacturiﬁg_process (e.g., flqw 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. Preferabiy, Ehe ﬁirst end begins nea#.
the entrance of the production corridor. |
In one. embodiment, the first stage 265, of the
broduction located by an entrance 487 serves as a utility
200 area. A dispensing and sieving stage 265i, large
granulator mixing stage 265;, fluidised-bed drying stage
2654, small granulator mixing stage 265s, tableting stage |
2655, table-coating stage, IBC blending stage 2654, capsule
filling stage 2655, and packaging stage 265, are

25 sequentially providing in the production corridor.



5 outside the production corridor. In one enbodi nent, equipnents in sone
or, all the production stages are. |ocated against- the outer wall of the
product i onWiD¥1068s. . The technical corridor can include cp@Eatm@oateas for
cl eaning. such through-the-wall type of equipnent. Additional areas 10 for
mai nt ai ni ng the equi pnent can al so be included.in the technical corridor.
Al so, the technical corridor can inclugle one or nore cleaning areas for

cl eaning bins. or other equipnent. .Generally, the technical corridor is

non environnental,ly co troIIed area, |f necessar orti o or the

whol e techr?r@é’llaéégér I k¥PBeOfaPFages RE %ﬂv?g%%égo n&gé?ﬁ rolled -
area. The technical.corridor can also facilitate novement of cont ai ner

bi ns: and/ slasausefiuldey Peeserpbiyst 58 YaripagetvResdtt SURRRIt (o | evel .
I n one enbodi nent, the 20 technical corridor includes a transport area or

subcor ri dorudest afmmiartvatqedgfn:hm behéndne wall RRELomtsits £her ot her
carrier devices between the stages and/or levels. The transport area is

pref er abl y pdi@gaiior ataye .pr adeetrivdnecooriidor 212 iks underistesbda hat the
transport area need 25 not be physically separated in the

techni cgl . GQU#AY -the -eqi@pRntQ678hePEe-PE03/ 66341dG Pivef qaratliyctiison
support area 245 conprises, for ' exanple, sections for storage, packing,

quality te%&a@gg M%I};ecéﬁeo%ont%%\éanan%&@hméhﬁ of B¢ | phodicImAt i on, and
di spat chi ng pr Jhcts or materital. Additional sections for 5 non- productlon

functi ons. s4ch g5, T Uneshang) g cathgs sgmnssr%n&mﬁ@p Bl 1 ati on,

can al so be 1 ncluded 1n the production

support area. Sect Ionsle%lgqotﬁ@ %ir t es o B {%gg% nfgfstpr%grgcééémﬁupport

functions can al suppor rea.

Preferably,_the areas are arr to o tlnlzefglog&gf fategial to and
processed pt¥RitEs frmbirst el compises; for example, | |

- 10 laboratory for testing products at various stages of
production. The first level may be 6n the same level as
the production stages. 'Providing the laboratory at the
center of the production stagés eﬁables efficient testing -

" of products at different.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 datafrom the processing stages are
transferred to the hub via, for example, communication

20I 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 wmanufacturing facility includes

25' a hub surrounding by a production corridor having a



the. production area. In one enbodi nent, the production area conprises

i nfl ow and outflow corridors 270 and 280. The inflow 15 corridor conprises
preprocesswwormeissons (e. g., receiving, testing, storingpcyschspogpari ng
materials for processing in the production corridor). The outflow corridor
conpri ses postprocessing sections (e. g., receiving,. testing, packaging,
and storing finished products). Additi@mal 20 sections that serve other
functions can al so be provided in the inflow and outflow corridors as

needed. The yvarious section f, the . .inflow and.qu o] i re
arranged t PHHFRH e ‘ﬁ(mfcﬁfu & ishadges 61s%§d1§r %%ésﬁggagég ﬁ%?lsl out of
t he production corridor. WO 031106785 PCT/SGESlOOl.l:l 32 Aﬁ i nfl ow and
out f | ow suppoetesdy rithe Ity BEFREDFE § PBREOLnbhBEFHERTCCc 3% e provi ded.
The i nfl ow support corridor includes sections that support the flow of
material froanademant Mred Tht ineoduetiqn.ocdssi kg thet kact FRaluEPfon area.
Such sections include, for exanple, support storage. O her sections, such
as waste stgrageceiéh Gshd®ss e diregtedot adsikfler fabwstbeabub, ctheal so. be
i ncl uded. e outflow support corridor conprises sections that support the
flow of ProgeaseScrREBhd Aroéasd t&en Iéhdirod e monitoredjordeatidébdvery to
custoners or . distiibutors. For exanple, sections for,storage of packagi ng
supplies, s o] HEP aokagi Ghincta opiad 1aRkek agivegckpspect i on.
Q her secti%ﬁé &%F%ﬁiggfge otﬂg?mgunctigﬁg)can al so be included.k?S I n one
enmbodi nent, the,inflow and..i p i.dar O R{ial+ GUAO

B Ehe'prodedl Oﬁ#ﬁﬁ%@%f&? Bia G SR ORENOUSS

Li kewi se th& support corridors are contiguous.

Preferably the support corridors,are, |l ocated be en.,t inycorridors 4nd -
t he boundar?hﬁfapﬁzlﬁYoB%c%?Bﬁciﬁ%p6+?weﬁ %LPEQ%%ﬁ%?ﬁbqgﬂggorP'zo corridors

whi ch are not contiguous to main corridqgi<$re al sp yseful ., |0 .another
enbodi ment , £aRd 1kkYnCeBFidasr SaRnbe JECEHITT GHY S FRPEIGEFunct i ons

of support. corridors. Preferably, the inflow and outfl ow carridars serve

as 25 anoextcemzidoref Apbipibdest FBehcaf rdRlith YefF ity Fnance

and cleaning can be.conducted in the facility corridor.

Additionally, nén—productionraréaslcan be provided in the
facility corriéor or surroﬁnding the facility corridor.
In accofdance-witﬁ the invention, the layout allows
15 fast access of qua;ity control and cleaning activities_to
the production process and enabling a highly integratea
operatiﬁnal environment‘for compliance and effecti&eﬁess.
The facility corridor efficiently utilizes space and
provides flexibility to implement. "behind-the-wall" or
20 'through-the-wall® equipment arrangeﬁent 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

25 agections are separated into separate buildings in



WO 031 106785 33 PCTI SG03/0014:t area. The inflow and outfl ow support
corridors serve as an extension of the technical corridor of the production
area. The wgfe3esmdrri dor, for exanple, abuts the portion mf/sdvsopraeduct i on
corridor at the beginning of the process flow 5 and the outfl ow corridor
abuts the portion of the production corridor at the end of the process
flow The inflow and outfl ow support cogridors abuts the techni cal

corridor. In one enbodinent, the inflow, inflow support production, outflow
and outfl ow su rt _conridors cr 0 - Arrangi ng the

vari ous 'corarq‘ﬁ%%@,ncgr &’&5,&1 SRE %@?ﬁgﬁgn%h%]?eﬁét 0 éa%‘%%o her flow shapes,
sych as straight line, is also uggtﬁlu Additioqéglx% secur.d é&;areas can be
provi ded atAdHE ismgil, PrRGustdoBnfudf diRas [FER 3T | %NRﬁﬁviﬁ, begi nni ng of
the inflow and outflow 15 corridors). A support corrjdor 290 can also be
provi ded i rPtefenabdgucthen pyogpetdon: and maR-RIPHHELRRYHUHGH I, 258 of any
shape and size: |In one enbodi nent, the support corridor is adjacent to the
i nfl ow and jostirdddWwyc ane dar mor20 1Rnkf-wazbl v, Théefwnppbrnalk ores Al zes

| ocat ed between the inflow and outflow corridors, creating a spine in the
product ion SkERMdicHLa difemdivhl, 0Wland dutrélevandrtheldiocsnidre afonnect ed
at the end opposite the production area, creating a u-shaped inflow outfl ow
corridor whigd & HRENGS nefe (e HhieNQ ink-WwayNahn VIed Ymod! £ Bettli fidional |y,
passageways WO 03/106785 PCT/ SG3/0014:1 34 that connect the inflow and
outflow Co%aﬂg{alﬁw P dee 2l ang %E%a:?ﬂtﬂ@n_éf kewé Seont he inflow and
out fl ow support corri s can be coupl ed. ternatively, only one . of
eirther the support. { N1 C ' Sel S LS aC c Bbe EiRiqre; for
exanple, i spzéﬁ&é%leoﬁgi%%i oq%h S (P)Prelriu til?l)%t ]e:b%?ogﬁg(tgi go%"g%?%%? An ec%?ir(%ﬁce to
t he building cap, be | ocated on an end of the | ne, Oppos]

abutting thgaﬁ* E?%ﬁ%?ﬁ - AP afce 5%@ £§%b$§ %%ég?ééﬁ%ﬁg? w
entrance to prevent. unauthorized ent anc% to thﬁ buildingt 10 Locating the
ent r ancd i nDRTHBRLSER ¢ oL RRd FHIWCLLF1GMso DBEEEPTTE % he spine, for
exanpl e, serves as a point of entry to the building. FLow of material and
peopl e to .buikdinagsctiemnewmphae form B epteldiFgcFPPELFRERHYCR HE spi ne.

15 In one enbodi nent) the spine can include areas for critical control .and
moni t or i ng’ provide cshaviapletd opanarions gfecacPE¥BAYY} ocht BEFHRS (e
production processes, such as quality control or test |aboratory,.to
enhance qualitk-ways rcan gelinsarinese buldiaggbip ddféesentore vi ew sub20
corridors can be provided in the support-corridor, providing a direct line
of view to, cbariguesdenst he packagi ng, finished product, and/or other
areas which require to or should be nonitored) O her supporting functions
can al sqgsbe | ocaggdpidviding pimtepdaderaxduyilldings (e.g., satellites),

each can have their -own management and control of
environmental parameters, and work and peoplée flow,
aqcording 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
gections of each building.
Fig. 5 shows a building 201 of a production facility
in accordance with another embodiment of the invention.

25 Illusfratively, the building is depicted as having a



25 changing area or other areas can be provided. Sections WO 031 106785
PCT/ S&3/ 00 d~ 35 which facilitate access to the production corridor as
wel | as t hwa o3fiberss and out fl ow corridors are al so useful . POT/STVR/00144

enbodi ment, the spine conprises first and second | evels. The first or |ower
| evel conprises, for 5 extanple, an.entrance to the building as well as
areas for critical control and nonitorgpg processes, such as quality
control or test |aboratory, to enhance quality control and assurance. The
second | evel preferably.includes.a_ vi x GOLy , | SH i rect
line of vi éﬁc{)t@,ngf"&larléhgfa?npl g),%}%eﬁegglé‘é‘éggll%géﬁég% s%%%o%%%%tr}%t?ﬁgnd/ or

ot her areas which requjre to or shoyld.,be nonitored. |n,one. 0d{ nent ,
first and seesme smhodimant.c S%Pégépg BrERT H2%° Qf?%ugﬁﬁﬁg% Sections

t her ebetween. Ot her supporting functions can al so be Iocateqlin t he second
15 | evel ofprdimcdiion SURHOX /%8 240cRBAGRAY- arR8 BROWRhelrP2r eas- can be
provi ded. Areas which facilitate access to the production corridor as well
as the inflgwodnd ion fAdmea der ictetedaca aheosidef of . thedpwibdingg t he
production support area conprises 20 first and second |l evels. This enabl es
nore ef fsi Ci @il dIshedfpridtfse: fch haygpritharear isusosatedoos the tdkher oducti on
support area. The first level conprises inflow and outflow corridors

separat ed by, g fi roﬁ%héxevc%nﬂcgdﬂﬁ:i%ﬂé"'%f bebhastasd adf posasuppont
corridors can also be provided. The 25 second | evel can include support

functions. syelAS ordd G OGRS JUHAC03 4601 ddaRB1ehaBRENEroGEBL ioREL | Ng
roonms, offi . research and devel opnent offices, one or nore stairwells
and/ or elevator . to enable . or facilli e t | evel s.

Al t hough th%”???ﬁﬁuﬁ??ﬁl%ﬁﬁ{?ﬁc%éﬁé#%%géh5%%¥§gg§egga%§g§g %Egcribed as
separate areas_physically separated by a_boundary r.ovi di p uglkion and
product i on 'E%@‘ﬂ)‘&ﬁ‘%l%‘?e%gg%i Parer ﬁ'éc?‘/‘ﬁ é’lalg‘ WEY 5 l?ﬁjf/:g}& gede &%ﬂ B

i ntegrated toget her
is, also

10 provided to interconnect sections of the prbduction support-

areas, if desired. Alternatively, the production suppbrt
area can be located on different sides, partially or fully
sﬁrrounding the production area. For example, the
production support area éan surround two adjacent, three,
15 or all sides Qf the production area.
In another embodiment, the production gnd production
- support areés can be located oh 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 bﬁilding 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



useful . For exanple, a boundary between the production and production
support areas can be provided for none, one, 10 sone, or all of the levels
of the. pradueyioenssfacility. Fig. 6 shows a cross-secti onapcwvsE/00f44a
production corridor 360 in accordance with one enbodi nent of she invention.
The production corridor is part of the environnentally controlled area. In
one enbodi ment, the 15 production corrigor conprises a first level 361 and
a second pseudo | evel 362a delineated by the dotted line 366. J A technical
corridor 330 surrounds the production corridor. The technical corridor, in
one enbodi mBRL1AEBEADE| EEQtPriBE AR sectiie 1 i lddmadspofgpagsient he

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

fl oor 336 phasi bel Aghiepadabysadfiing eadslisisinalhd evedlsni @ neededdor .

Provi ding technical corridor with one level or additional levels is also
useful . I n. Abberagbiddelpnt expanaseerdameasddiardd arve aplevigdeg thet he
technical area, . 25 located adjacent to the production corridor. WO

031 106785 PEhABERR4081f0dtBZihe. ACHRI AR Midnblite@ROdiaent of the

invention, the wall of the second pseudo |evel adjacent to the technical

corridorsi Sp-k‘BaﬁEt%ﬁh%%gsgfsauEQicgﬁ €} ()ﬁcﬁtt lftls B BeLhoRheSq2 Rt €p 364

in the cross-section. equi pnent 9 in a production-stage is | ocated

bel ow the | B@rorBhel BLaGkYnabhe AU AR & h9R3Ad0aLSpe! e val | of

t he production corrrdor a ent ni ¢cal” cor or, tacilitating
mai nt enance.of the eqgui t in_the technical corridor, It is understood
%ﬁkgaeﬁﬁepﬁF% 1&0 h

that not all®&PAGRE- R i Bh ot n&&¥ ave the wall in
t he. second Iev%L adj acent to technigcal corridor inset with respect to the
first |evel CORIBRAHTREAPEENRRE HAaPerikgd ot GIRFAING patsbcessed (e. g.,
processing material) can be noved to the step area 15 in. the transport
area in theabpédratiencPSeN LALLT2cIRT cdtitlast Mlguoush &fe PrrdushiPBnent .
The processing material can be charged (e, g.; delivered) into the
productil®n Faghdibel owwhiph psobeseimginmomardted by eedegeacef Ebks t he
equi pnent of the processing stage for processing, as 20 indicated by arrow
393. Alternallvehyposhs.prBbespirodguction area, as shown, is , '
rectangular in shape. Providing the production area with
other shapes are 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
L/ . hub with other geometric shapes is also useful. For .
example, the hub can compfise a éircular, semicirculaf,
octagonalt 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 productioh

support area. Providing a hub which does not abut the

boundary of the production area is also useful.



material is used in a process operation. After processing is conpleted,.the
processed material is dispensed (e. g., sent) to a bin, for exanple, in the
transport woe@/18888 outside of the. production corridor. pM&6E3/08026785
PCT/ SG03/ 001=4:1 38 To facilitate charging and di spensing. material into and
out fromthe production stages, inflow and outflow docks can be used. The
docks are appropriated |located,.for exgaple, in the step area and on the
wal I's of the S. production corridor adjacent. to the technical corridor. The
bins or containers used for,.transpoft of £ al o the
docks, with vaI%&3QMQJ?£§99&W?QFHeEBFrBﬁgagggﬁéﬁn%?%?ﬂ%$¥%$ﬁga§gﬁ'es, for
exanple., are . hydraulically or pneu ticagly coptroll ed The, yalves and to
docks sevesurgomida fihe twd - nlpé‘&lfFF?gE rth e@ﬁ?&‘dﬁ%‘&%ﬁ?ﬁ%‘ﬁ%m of the
production corridor. The bin can be noved to another production stage for
further pronessivngls tdet hwp excedEk 2§EngorELoRr BRBEELINRG %?etbﬁpﬁg ct is
conpleted). Lifts or elevators can be . 15 enployed for noving the bins

bet ween thef el prddictixanerea Ri4os aPeowbdédgf aoprofecteewnd to the
first level ,_after charging. In one enbodinent, prior to having materials
di spensgd id¥&-iidor tfrivhding tdenedb cbaphicngloansbalperasefml. at either

| evel . On the other hand, bi'ns 20 containing processing materials are noved

from the fifi§le bl ARKECHHE [fRtiluckdbnCbar A6y tha BEVAEBAtatédthe bin or

~ ' Dbins can be achieved by auUtomated transport systems, reducing the

|'i kel'i hood of, m régghégygéggﬁé?aégﬁyg5pgbgﬁﬁﬁgggnghggnpggtiggi&ié@ted by,

for exanpl e, "ftail's or" QO her techniques that can factlitate (
novenent or WD 03/ 1067 PCT/ $G@03/.00144 f btps are also Y _
usef ul . 1TuEHIEVB?ﬁﬁ§§ﬁuggﬂgg}P§V n&%éé%fP%%F%%gw??aggggoegﬁother as wel |
as fromone | evel o anqther., descrj bed, .t he charging of Jjyaterial is
facil it at ed@EHBICHEARY | FYPCRRAANRH TGS "ﬂ?fe,bi‘?egﬂmf:&"gggg\?ac- T t echni ques
whi ch increase the |ikelihood of contanination. Additionallg, Eé'providing
an i nset0 3aarodurtion | ¢omprideR caRIABase 3 Slugetdd Yo s PEECEREEPean room
environnment. This reduces the traffic novenent of ..10 products, materials
and peopl e, stagds msdd jn odhe tnamfagtuiriag ofhenenor meEengrefysss.-
contam nation. Also, the

' A processing stage can be used to perform one or more steps

in the manufaéfuring process. For example, sﬁages:are used
to perform f;on;}end and backéend.prbceéées.:'Providinél

15 stages to perform_back;end or.backfend_énd front end
processes is also useful. The processing stgges'éanfform »
one or more prqdpétion.lihea uséd,té form‘one or more
products. Some.étages,,for example, can be duplicated as
desired.

20 The ééqueﬂce of the production stages are preferably
arranged to optimize the‘production process. In one
ewbodiment, ﬁhe stages are arranged to facilitate flow of
work from stage to stage, to the extent possible, in

sequence. For example, the sequence of production stages

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



overall area of the. clean roomenvironnment can be snaller, ... which in
turn reduces. costs. For exanple, conventional gravity techni qgues use

mul ti-1 evewqo3aderss i on stages for 1S chargi ng equi pnent i recaydgas@e14k evel
stage froma higher _ level. stage. Such configuration significantly

i ncreases the clean room area needed conpared to the present invention. A
buffer zone can optionally be |ocated Bgfween the 24 outer wall of the
bui | di ng and the production corridor. The buffer zone is particularly
useful for applicatiops in which the changes _in the produyction environnent
can easily W ﬁcﬁlyFSEagn'Tﬂ% @%ﬁ?%ﬁ“& e2#8s t@rgPBQFHQ BB ti ona

insul ati on between the internal production 2S environnment and external
bui | di ng coR¥PErERion| Etages tovégqxﬁ%ﬁﬁFﬁNPHGSEagcﬁgp@oin4a4glo@bw¥@% as an
additional barrier against the entry of insect s or other contam nants

whi ch can adéreetaon iheapsoduseful |t Ghrerlfdows exvengsmensacfiort yhéuf f er
to guard . against intrusion and also a safety buffer in the 5 nmanagenent
of product spubtihchigh bbagestyre \Wieye umdfedhni cal corridor.is .provided, it
can al so serve as the buffer zone. In another. enbodi nent, the production

area cansconpri SenOfeceidafi®é ewixldli dricd RalbdiiRentnFPERdUShi @At i8n cor ri dors.
Thi s can be advant ageous since the technical corridor can. be shared

enabl i ng ”DEﬁeePEBSﬁEEioﬂs§téﬁeéﬁg¥élvigY%T@'EE%&F%EehHP? Qgﬁ%proguction

corridors can also share production support area as we efnatively, a

producti on tyafea _cap. i.ate hth ch, hu 5.and production
corridor. F?ggggEs%gég'gﬁogﬁgﬁtgﬁﬁggﬂﬁg%gn%$’a 3?0&88t?8§ dFea 440. As
shown, the tion ar conprises first and second .prqductjon corridors
460a- b, eacﬁhgggg?%?yyggﬁgF%E%%iHﬁ¥“§j¥%§ﬁ8 uﬁﬁﬁ°§559rg?§9rdihﬁeother
nunmbers of 20 production corridora which rtially.surrounds a conmmon hub
is also use%ﬁFgl‘I’ﬁﬁ Hﬁﬁaaﬁ‘a RS d"r]f‘ecé’g‘?ﬂ fSP“E henSeErvder ook dnet ri ¢
shapes. The shape_or shapes are preferably selected to optim ze the |ayout
of hub-dfd BPOGEC??BﬁtcBgFF%E*¥¥'EﬁﬂPﬂRE¥Q§Gst&r§éé@Wi5hecﬁ¥@@B%F%°%an 25 be
connected or partially connected to partially or WO 03/ 10G785
PCT/SGD3/OOBFPQeﬁlt@oﬁﬁlE%%i%l%UBWUumdﬁhi@ frire. hRbovi di ng one producti on
corridor which partially.or conpletely surrounds the hub is also useful. A
production corriManruEaapuriey days uiadn tbheoprBcepsddgcstages; aipesofie@r

manuf acturi ng one or nore products. Preferably, each production corridor
manuf act ur eembbdiment peateveranoitiatedto phedhabs. Pho¥i dangber oducti on
corridors which nmanufacture the sane or sonme of the sane -products is also
useful . Theperfigemedr énprea®riaithey i sfiieangadht propeiBi 18 ao@gLetean f 1 ow,
to the extent ' :

15 For example, communication iinks are provided to one, some,
or all the production stages. Manufacturing information is
transferred via';hé 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



possi bl e. For exanple, the production flows in fromthe |eft sides of the
production area to the production corridors out to the right side of the
product i onway @aoce7e% her fl ow arrangenents are al so useful . gdr/<g8odas

enbodi ment, a technical corridor 430 surrounds the production corridors.
The technical corridor is shared between the production corridors.
Production support areas can be | ocatedeon |left and right sides of the
production area. O her arrangenent of 20 the production support afea is

al so useful_._ For .exanpl 1 pr o ! or r i fully
surrounds f9ﬁ9%§%§ﬁ§§i9§%gii§%' AIgg?%%???%#g?'pﬁgéig?ﬁgﬁg&%?%gﬁéﬁ?%n
support area on, one side ,of the producti,on area is _also useful. In yet
anot her entiRFRMS & FHAIIN SFERen Y %e1§59598858t?€9r§ BpdtT2area can be
| ocat ed i n anot her buil di ng. WO 03/10G785 PCT/ S(X03/0014~4 42 Figs. 8-9
show a nmanudnttar iswprers Mtdli5y1 argaaccdbgaeEkfler BrR: efBBdi nent of the
invention. The facility is designed with a |ayout for efficient and

ef fective nesaniplet urcany hef phyedwetldy Br phatabify thehpredpaeionty facilitates
efficient and effective manufacturing of pharmaceutical products which.is
conpl i ant wdFr-idd¥. and ot her regul ations to which the nmanufacturing of
phar maceuti cal products are subjected. Fig. 8 shows the first |evel 502. and
Fig. 9 shows thersesontedisdfingGs of luborktery tin Bef proirigefioih theFi gs
8-9, the building conprises a rectangul ar shape and incl udes production and

producti on RSPeer wal{&é‘_sfo‘}“@ceaéﬂnéﬁéf Hur’ég woduced atedaribubharageand

| evel represen e sane areas In | evel (e.g.., such areas in Ehe
15 first levgl _haye ceilin tendi t . 0 r s of thet .
bui | di ng) . ?fd@F%é#EF%é%Ui%%?ﬁé‘ﬁ?&%Q%F%gf&kﬁgﬁépgsEFSE§%58E§§§¥UI. I n one
enbodi-nent, e producti on support ea i.g ont | ef | f the buildin
while the ﬁ@%‘t’%f?%"%?’e%fﬂi -Eﬁz{ﬁqnbﬁ?‘esipgggeuﬁggﬁharggg‘sﬁg’aI so 20 )

rectangul ar in shape. O her confjgurations and/or, shapes of the production
and pr oMuct LBETYHHY tm%‘i“é%ﬁftd%%“gﬂ se‘gé‘{?s“e‘ﬁﬂcy.' Tﬁ@rﬁrlgﬁﬁchiBngsr ea
conprises a hub 550. In one enbodinent, the hub abuts a bound%jy 543 of 'the
product i on PEoui@edr olificreerpeApporto avid qomgldRgodiiinthes | wo
03/ 106785 PCT/ S@3/001~4~4 43 production corridor partially surrounds the
hub and al spraflucsicheabeunddPlie gtontrobranartiPrafersbdyuderatedupport
areas. The production corridor 560 and hub conprises a sem -octagonal .
shape. Provabbwng the woukifibow dmlzor rhatat Bxqurithendonkinol exiesr belgpes i s
al so useful. It is also understood that it is not necessary that both the
hub' and the workflow hub is also useful. Additional levels can be
15 provided in the hub as desired.
The production cdrridop can be enclosed .in an
environmentally controlled area (e.g., clean room) to
maintain, for example, temperature, humidity, and air
quality within desired limits. A controlled environment is
20 particularly useful for manufacturing, for example,
pharmaceutical products. The clean.room environwent 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



production corridor have the same shape. A technical corridor surrounds the
production corridor 530. In one enbodi nent, the technical corridor is

| ocat ed betwge@nostize 10 production corridor and boundary ofpdigoi@dycti on
area. . The production corridor is separated into a plurality of production
stages .567a-567g for manufacturing one' or nore products. A processing
stage can be used to performone or norg;steps in the manufacturing
process. For'' 15 exanple, stages are-used to perform'front-end and
back-end processes. Sone stages, for exanple, can be duplicated. The
sequence of1Pﬁiu§F0d§éFi%ﬁa§8§§esé%ﬁE?EﬁiH§waﬂﬂ?}nghrEﬁ@@&lﬁofébﬁiﬁgse t he
production process. In one . enbodinent, the stages are arranged to
facilitate EPB%ﬁ&#P926n@o¢Ra¢¥@ﬂhstage to stage, to the extent possible, in
sequence. For exanple, the sequence of production stages are arranged to
facilitate proce%eo minimineaorovedwere cilonk off pecgilecotri mateasatbonn by
arrow 548. Arranging the production stages to facilitate process flowin a
cl ockwi se 2&ndi vatt bénthe @leanusedm) .the MAIDN1OGHSIsPETEEER3HDP1~~ _ 44
Preferably, the production stages are used to formone or nore

phar macegit i ﬁﬁ&sﬂ&aM?t SepaPatbe EPRPAHE Brodilte iPhoddetiigRcorridor is
| ocated in a controlled environnment. The production stages are physically.

separated bx:Parhheively, THfe AASHEL (M CQIL 00N, AR HASS AhAJESe2R7A-a for
di spensi ng processi ng terial’ granu atlon,Jta | etti ng, tablet coati ng,
and . capsul i1 Ling: intderlevel stages, 567f{-qg,are also
i ncl uded i nggggd%%??gﬂ%%é??%f%@%‘ft&ﬁlﬁ 4 &’fgg FtPo?"’L,lnggﬁ‘pP&é
tenporarily_to stores proc e roduct fqr r val for testin and ,
packagi ng.  TRE-htef 85’3?]: ?@%@.&waﬁmo%ﬁﬁ?@ﬁa’ UBBE%“g?‘%@’&t or for
facilitating novenent between first and second bevels.. An air lock is also
i ncl uded i nTPRE SOVAFRPRERE| C2R KR YsPitcifiqn FPRufackixinongoPeE Phtegrity
of 15 the cantrolled environment. Additional or other stages as well as
ot her. 49 agfoSdquEREECESN al so be useful. In .a preferred embodi nent, .the
production corriidor conprises first and second pseudo | evels, as descri bed.
in Fig. 6. The o¥herpwadincipion heompristhrctdéon beosepdrated fihto28egwents | evel
is inset with respect to the outer wall in.the -

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-
v barriers. Preferébly, the-segments are,completely
separated by barriers to create production rooms. The
rooms may be in different sizes and shapes. Ddors,
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



first level (indicated by the dotted |ine 668), creating a step above the
first level in the, cross-sectional profile of the production corridor.
Provi di ng woos3ndémsi on corridor with such first and seconceqsstdoolsgvel s

t akes 25 advantage of gravity to charge the production stage WO 03/ 106785
PCT/ S&03/ O . a~ 45 equi pnent from outside the controlled environnent of the
production corridor. O her techniques pg arrangenents for charging the
production stages are al so useful. Technical corridors 530 are | ocated

outside the 5 production corcridor_in fhr e A

product i on e F@Eﬁﬁ?@é{?' cBFr PHB?ES‘(E;\'? 2@%@&9&%@? b% \%Beginétrﬁg
production corridor and boundary of the_ production ,area:E Transport, areas
536 and 63Fax an eawiaenmentadpyi EQPtEelf?‘élo?’éo%%t ‘f’r?g’ﬂi#)'o i on
corridor. 10 Bins, for exanple, are noved fromstage to stage and level to
| evel for clearegisngadind idi priedegabdyobapt oeBsEhaCRapriR@B ¥ materials in
the transport areas. Preferably, the bins are transported using an

aut omat ed tdcitsITeds waivdonBnkn oWheraba dvoektlowdsidy ocberepxetotdethown) , i f
appropriate, axe located in the first |evel access area to facilitate
washi ng 50f §9Ui HRLE a0 balrte ofakheotohbeo bl ed ushv browesnt dor . The
washroom shoul d physically be separated fromthe clean room environnent of

the productd.on 24 cor. iy{iﬁ” e 10w GRBC Ghs ORt 381 ASt | part Psefemabl y, airl ocks
can be proQ%éEk#%ﬁg&gﬁgb e access between the washroom and production stage.

It is underst oq%%ﬁggfﬁg%ﬁg%ﬁmﬁ&aggpaﬂggduggfgf.provided wthits

respective‘%ﬁ% nical cofridor can also include, for exanple,

25 a wash area to clean the bins after. use. Stairwe cq (.
031 106785 PCT/ SERATRAL ) Lhe Srasiibione SRTE ?ﬁc‘i“%%d@%!‘%lel’fgfhﬁ? cal
corridor to facilitate novenent, between the Iivels. Addition%ILg .the -
techni cal coR® | RFFINGIN 9 dasde HaehnFOX SXPERIGet ReBRIPRRE pF3AWREi on area

boundary and transport area. The technical 5 area can serve various -
functi.o¥s tvpgrad %9@*ﬁﬂdya¥ﬁxﬂyiqhout impacting the other segments.

Furthermore, a segment can be. expanded individually to
increase its capacity by extending the outer barrierg.
without .affecting the other .segments.
In another- embodiment, ﬁhe production corridérl;s

15 afranged in first and second levels. The_additional'levels
increase capacity without increasing area (e.g.,.
footprint). Préviding-é‘production corridor with mbre.than
two levels is also useful. In accérdénce with oné-
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 sgparated
is also useful. Bins (e.g., intermediate bulk containers
(IBCs) or.o;her'types of containers) can be located in the

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



production. For exanple, the technical area in the second |evel includes a
bl endi ng area 637, various plant roons. 634a-c, and a wash area 632 for
bins. O hewd ypoesisef functions in lieu of and/or in additigdcdhess
mentioned | 0 which support production can also be included in the.
technical corridors of either and/or both levels, as desired. Preferably,
the various support functions are |ocatgd to optimze process flow. In one.
enbodi ment, a hub 550 abuts the boundary 15 between the production and

production support_areas and (s partially.surrqynded by the production
Corri dor - DRREIRHT R RoRRTReh LONEIES (HSeHaY, RETBSERIaED B8 neer || t he
production and production support areas is also useful. In such case, the
producti on ®¥Pepasing caaterihplletwrick wilduthe 2harged pubfefhsohan
preferably conmprises first and second | evels corresponding to the first
and. second leguépment oheafprotesy.operamieorcrnod protnctienf stagel Evel
serves as a workflow hub while the second | evel serves as a control hub.

WD 03/ 10G78prBedksing . 00d8Rdr 4tfe JHIEE MK AW dhdl-oahegf, € salhy abSvRahtmof the
controll ed environment of the production corridor. The workfl ow hub

facilitastes tebink haues Of aps ogisd susde{or peeRlke priddeligiRgodyct i on corridor.
"In one enbodi nent, an access corridor 5 558 iS provided in the.workfl ow

hub to facill 0 riqals I si.ng ferably,
a Iaborator§#% %gFéhfgggéé@E?%&%ﬁ%fagr 3& ﬁ%bhggcpéggggf%?hg géﬁducts at
various sta ~ tion,. i di t he .l aborat or, t he center allows
conveni ent g?%eg%agéﬁ(ggﬁotgh%liglléeg%u%l%?q%lr? & g&@se f‘?’ﬁc?éﬁ?%’ﬁﬁ manuf act uri ng
efficiency: A support area 554 can al.so ,be prqvided to, serve, for exanple,
as a stagi né’rQFSg,glV&gf k{:‘?%tb‘f‘%c%’é§%‘f , -ar 68 SR§/ SF'bogt}B'ﬁBFt Heelity
area. The control hub, .in one enbodiment, is separate from 15 the
control | ed ShErPLRgedtd dhicharging axs nerfoamed.gyteddeapdathenabl i ng t he
manuf act uring process to be nonitored, identified, and verified easily and
ef fici erf| y PEREpEL{PBTOTHiRK t | Rerforning chsrodnoshabdias a direct
| i ne-of-sight to the production stages. Preferably, a. 20 viewing .corridor
658 can-be phschdvdingnitide ehe pramhicwitdons odgdastidebend subsiedér om t he
hub. A data center 657 can al so be provided to receive nanufacturing data
from t he pr ofesbengredugeton Tdwsrivdor hie pdsonweduln real tine or after
each process is conpleted, for exanple, 25 conmunication |inks.

© In one embodiment, a technical corridor 230 surrounds

the production corridor in the production area. In one
15 embodiment, the technical corridbr 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 thé 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



WO 031 106785 PCT/ SG03/ 0014~ _ 48 I n one enbodi nent, the production support
area conprises inflow and outflow corridors 570 and 58,0. The infl ow
corridor coqsneéemsvarious sections for receiving, storingec@dghRiaRari ng
materials for production. .The 5 various sections are preferably arranged
to optimze process flow. For exanple, the flow of materials can be
arranged to flow fromone end of.the inafl ow corridor to the other end

adj acent to the production area. The outflow . corridor .conprises sections

whi ch receiving, testing, ., 10 packaging, and storin rocessed products
fromthe prdREdiSRCMIRGIon L$)€é“att%§31%}ﬁl g\}bec Pr ISB%V,RCP‘HQ. Prow of '
material can be arranged to flow fromone end of the . outflow corridor
adj acent t onaintenanericef eaeireenth used dohEheopgnuisciyrdng BRBSERHent, an
unl oadi ng dock (riot shown) is located at a.first.end.of inflow corridor
opposi t e t hehenegladjleemll cequrtpmedd ust usedar e§ucRakypeserifal s are
del i vered and unl oaded onto the unl oadi ng dock and noved to the receiving
section 57lequiliphdrat | @te SEOPL i S&s theD Be2triwéda thavulh pr ewilded to test
the delivered materials to determ ne whether they are of acceptable quality

or not. ACCSRLLRLTBLIS | BLSAREEL SR VES AW T8 Shiedbmbbaia@at, section 574.
Rejected nmaterials are noved to rejected material storage section 572b for

return to s ' N, ref.e j s ort eih-al : Ri ng
and reject e%&ﬂb_‘ﬁ%%:#l%%%? ‘%'tcra}js% 001: 14}?8} Or?a?g?ﬁ!%l éa;x%r %ggaggcti ons

are | ocated_between the receiyvi apd.,ra e, ectdans. A
pre-dispens?%@ﬁ%%%g#%ﬁ %9%e¥éw?ggd?€§jgﬁﬁ%%%%¥{J%%‘?%ﬁ#ﬁ%@%?iaﬁhgtorage
section and the productiop_area. Raw erical s are noved 5 to.the. «
pre-dispensFﬁﬁh%£k§1oﬂ°¥ﬁlﬂ?€p%?%1+?ﬁig3ﬁ eI Ry 2P £OFCLeERETEr e
preferably arranged fromthe receiving end of inflow_caorridor _to the end

adj acent t haugho ngh-theawakl gty <BERRE: s AiLd Rl 8%e88pport

storage, 10 waste collection and waste storage sections 575 and 577a-b, can
be i ncl Wedfpn maintaingngcohe| eanipment an @lipbgydncluded. in the

technical corridor. Also, the technicallcorridor can
.include one Or more cleaning areas for cleaning bins or
other éduipmen;. _Générally, the technical cbrridor is non;
environmenﬁally controlled area. If necessary, a:Portion
15 or the whole technical corridor can be part_of thel
enyiroﬁmentally'dontrol}ed area.

Thé_ﬁécbnical.corridor can also facilitate movemeﬁt of
containér,lbihsf énd/qr qarrier devices from stagélto.sﬁage
as weillés-level to level. In oﬁe embodiment, the

20 - technical'cdrridor 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 thé production
corridor. It is understood that the transport area need

25 not be physically separated in the technical corridor.



section should be located adjacent or in close proxinity to the production
area for receiving waste produced there from Preferably, the waste

col | ecti onwaeeddiopnesshoul d be 15 adjacent to the waste storgegsGBebisen. The
i nfl ow support storage is |ocated adjacent or in close proximty to the raw
material storage section. Providing the corridor with other sections. to
facilitate novenent of raw. materi al tglthe production area is al so useful
The various sections 20 can be arranged in other configurations.

Preferably, the various_sections are arranged to facilitate or optim ze the
flow of raw nat eFif| P¥RAYHELONR SPOTEN axEBa24PnCoMRY éAB8di FRRt, the outfl ow
corridor conprises a |oading dock (not shown) |ocated at a first end

opposi t e 25exhmpkad seifbiem far tdveorpgedupbrbangy equabatikagesgizgd WO

03/ 106785 PCT/ SG03/ 0014~ . 50 finished products storage sections 586 and
582 are al simspettitlenl, ddeebeinig aateatialp,ehatabliylaprepgedtion ppindn ze

fl ow of processed material fromthe production corridor to . shipping of

t he. fi ni shedi ppREYIEL S 1 PrEUSHUTRIIS malt@iridl . eXARRE €ioRAPCAsEEonBt £ al S are
di scharged fromthe production corridor to a packagi ng section 586 | ocated

adj acent's t NR5RL roadii fon AT Q625 S MNRLE' BLScALAIngICkaORHy, they . ar e

stored in a finished product storage section 582. en feady for shipping
to custoners., .} %i ' . (ﬁ S ar ve S pl aced
in the di spardhigerthy; CraBGRALARIES BeBurTER, SHe R HAROOEE R R TCFC,
delivery in_the igaﬂégg.(%g&is Addi tional sgctions can be_included in the
out f I ow cor FFRoPSP P€ oHRC-ERbEhi e At® BXORRGTAG aRHPPPFRi 8R83- 15 product
support sections 587-588 are provided. For exanple, packaging support
sections i nEPGELOPACKAG AreT oM i98n PrRAURESPRgO¥UBEPARSt18Ad packagi ng
office sections 587a-c to facilitate grOQUCt packaging. Preferably, the
packagi ng s&BBBP¥t sEerebirnarean sdaceperdngdpdednint shenprederbiphg
section. The finished. product support section [purpose] and is, preferably
| ocat ed10 support area. Preferably, the areas are arranged to:

optimize flow of material to and processed producté £rom

the production area.

In one embodiment, the producﬁion area comprises

inflow and outflow corridors 270 and 280. The inflow
15 corridor comprises preprocessing sections (e.g., receiving,

testing, storing, and preparing materials for processing in

.the production corridor). The outflow corridor comprises

postprocessing sections (e.g., receiving, testing,

packaging, and storing finished products). Additional
20 sections that serve other functions can also be provided in

the inflow and outflow corridors as needed. The various

sections of the inflow and outflow corridors are arranged

to optimize flow of material into and processed products

.out of the production corridor.



adj acent to the finished product storage section. Qther sections can al so
be included in the outflow corridor, as desired, WO 031 106785

PCT/ SG03/ ORb:0dA0cads | n one enbodi nent, the various sectiongcafscobsorunf | ow
and outflow corridors are arranged to forma U shaped process flow.
Arrangi ng the.various section of the corridors or the corridors to produce
other process flows, 5 such as straighi,or L-shaped, are also useful.
Preferably, the .various sections axe arranged to optim ze the process flow.
The production support area preferablé conprises a secqggﬁlevlze’The second
level of the prdBudnfdpvwsapfoputidoy, BUPRARhr FREEIdeLs Bt Z&uppor t
section such as adm ni stration and office, cafeteria, and research-and
devel opnentin oher gebodipenki nganahg pravided. sethe obRfoM sUpPETtg7, 688,
and 676. As shown, packaging, finished product storage, and raw materi al

st orage segdraigidinvacluddacisecedébhengbatxseppony thetfikow @f of the second
| evel . Stairwells and/or elevators can be provided to facilitate novenent
bet ween the levals. fAREEHUPRILE SECHEPRFeERNtE! BPobEsPInyiHedhas
desired. -The various support sections can be arranged to optim ze flow or
peopl e gnd JRLEAlon 20eh SURRRH! sEBEELAR" 1880ua8N BbSCeRmproyi ded in the
producti"on*support area. The support corridor, in one enbodi nent, is

| ocat ed bet ween _t he ianOM/aQQh% [

tfl . r N Xoldy | e e
spi ne can SARROTEs SO RS %nsi Bh to L. %\6‘3’1%&[}%1, %géﬁo?%ri ﬁgég%aﬁ?%é@marﬁﬁt]ori ng

25 functions _.i.n the production support.area. ln a e WO 03/ 106785
52 PCT/ SQOEJdectie rﬂﬁﬁﬂQﬁﬁﬁa %rgﬁﬁpgﬁP?gg?(iggb %géésg%es first and
second '

included. The outfiow support corridor comprises sectibns- o
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_paékaging, packaging

Z office, and packaging inspection. Other sections which
serve other functions can also be included.

15 In one embodiment, the inflow and inflow;Support
corridors are céntiguous. Likewise the outflow and_outflow
support corridors are contiguoué. Préferably the support
corridors are lécated between the main corridbrs 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



Fevel s. In one enbodinent, the first level includes an 5 10 entrance
section 592 to the building | ocated at an end of the spine opposite the.
end abut ti w® d3hesms oducti on area. The entrance preferably pcyso566145 €d
entrance to prevent unauthorized entrance to the building. A |locker section
593 can be provided adjacent the entrance section, enabling enployees to
prepare for work. Quality and quality $Hpport sections 594 and 596, such as
quality test lab and retained sanples, are located in the first |evel.

Addi tional . sections 597-598, such_as those to support, quality or other
functions @Xiedbe iThel daddornandoBBlRif SURRALYSIOrTiANES &8¢T8d2FPedBl can
conpri ses various support, 15 sections. In one enbodi nent, the second

| evel . conprexsensiomoafditbentechaieihgronidar mfttihen progfusdien exeand
storage, neeting. room mscellaneous storage, clothing storage, and

changi ng semtd dnE1682-coY¥@idAryi for nexample ,d @b i ttse glogtr iiome lofid &tket o

enabl e visual nonitoring of the 20 packaging and finished product storage
sections ofpridERictyich] @Wre@abrdet . e BaRINIRINGTY 1 JrdfesAflawso be
provi ded to enable visual nonitoring of the inflow corridor. Oher support

section Cg% F?l DRI 28818y ISk £ Hd I IUPRAT teneLor ri dor .. WO

03/ 106785 Sta{)%/ 0014:1 53 ﬁé dléscri bed, the valri ous sections of the

producti on _support. ar I, rran f acidq f tesjal and

people in spgﬁoﬂélr?rctéo%%ﬁ%é:r lg?)r%aégetrgrﬁé%t%r?%rcgfeﬁ%%%@e‘%étﬁyv %%“g? g%lgti ons can
in lieu of_.s ns .descr.i _hed

al so be included in addi.tion to 5 or cti I .

B ot e ol v e and GRreatl Rpiest LTSt L SR o ang
mat erial in the manufacturi ng}ngragess. T{heﬁl,ari/ ut; as described, provi.des
an ef fici el ss HoRSFFFPeITAFRe W K éﬁd?/%' at W ERCSEuct i on 10

corridor while product testing and flow of information are toward the
center to tREOHMP i OUtfleNepREr eut £l oW SURROTH I IFIRRLIPTH FEate a

| i ne-of -sight and access to nmanufacturing data, the |ayout enabl es easy
moni t or 10ng. Bfshdpedrdilgvact driraggbnacebe  vastiaus i e sidossyr igkfasha@nthe | ow
15 of . materials, people, products are efficient, correct, and verified. The
| ayout al scsextniong ehetrted nniobbaveeopher gblow shapmeh suwdh @soduct i on
corridor (e.g., people can view the production area fromthe. hub without
havi ng to esmtxaidhte lJdnedudisi alsareagful acidddiatiompliont radcwfittyhe 20 -
production-environment (e.g., tenperature, dust, and humdity) and to
prevent cordpsadatdrpbe Provritiaa htt eheSbeivinilg Gind henPpralutd on . -

envi ronnment. Such advant ages reduce nanufacturing costs by increasing

ef fici ency dSIUCi P @.IQN,SHEGihRiRG ) GO ABIYw dd) Sddlow WO~
031106785 PCT/ SA3/00144 54 Wiile the 1nvention has been particularly shown
and desgy i heg-W ddy-d)ef erence to various enbodi ments,. it wll be recognized
by those skilled in the art that nodifications and changes may be nade to

the. present | nvergig i 1At aBz0898! LGl SOE e SPiddd ADiarope

t hetr eof . The scop I'nvention should there e determned. not with
e ST R Bl SRR dah e ppec

any shape and size: In one embodiment, the support '

corridor is adjacent to the inflow and dutflow corridors.

20 Preferably, the support corridor is located between the

inflow and outflow corridors, creating a spine in the

prdduction gupport 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



_ WD 03/ 106785 PCT/ S@3/0014~i 55 What is clainmed is: 1. A layout for a
production facility conprising: a hub for nonitoring a manufacturing
process; a{@ @/BEREuction corridor surrounding the hub, thgHsdzRflGti on
corridor includes a plurality of production stages of the nmanufacturing
process, wherein the production stages are visible formthe hub to enable
moni toring of the production process tHgrefrom 10 2. The layout of claim1l
wherein the hub serves,as a control hub for nonitoring the nmanufacturing
process. 3. The layout of claim2 wherein_the contyol hub c ri ses
communi cat that| rerBecs the HRBHEW:RRA %%F?lﬂ%rCQEF?ébrﬁxﬁ¥%3¥$ng
manuf acturing-data. 4. The |layout of claim1 wherein the hub conprises
first and peosndedewdbag the &pime.| ebikewhee) i the clnflew andeubfd e
second | evel serves to as a control hub for 20 nonitoring the manufacturing
process. 5gupperiavesiriabrsl sam Bewbenpladt healtesnat twely anshlthersecond
| evel is above the first |evel. WO 03/106785 PCT/ S&3/001: 14 56 6. -The
| ayout of g%ie'ftﬁe%%h%i Buppérti b8t mheMeboseiu6s 96t8 LONtswbedusn f or
nmoni toring the manufacturing process . and collects manufacturing data
throughscormunl C[?)thel %gi Nk$ }OengﬁgﬁéQdy t LANekPEREEGH  of the T l@YOUt Of
e sec P .

claim 6 wherein ond Tevel Ich Tacilitates production conprises a
test | ab. The | ut _of _claim, in_t . L 10
faciIitategiﬁ?65ﬁ%&%%ﬁ°@bﬁ§??éegk§ %@g%g#gﬁ.Eg.éﬁ%gﬂﬁﬁ§§%ﬁéd%g%?%fnl4
wherein the first |evel serve a_control hub, for, nponi tory
nanufactL”i%ﬂfﬂﬁﬁﬁké@baﬁn&“@o??egﬁg FRATE2CPRPPAGS é%?a?ﬁ%h%%é%ﬁéﬁﬁi

communi cation links 15 to the production corridorh_ég?. . The ngoutdof

cl ai m 9. wheths Praictdesnarravel THAi eRtrance preferably 1s a secured

entrance to prevent unauthorized entrance to the building. .

10 Locating the enﬁrance in other parts of the spine can also
be useful. The spine, for example, serves as a péint of -
entry to the builaing. 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'cénfrol and monitoring proceéses which prefergbly ;
are closely located to the prodﬁction'processes, such as
quality control or test laboratbry,.to enhance quality
control and assurance. Preferably, one or more view sub-

20 corridors can be provided in the support corridor,
providing a direct line of view to, for exaﬁple, the
packaging, finished product, and/or other areas which
requirelto 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



facilitates production conprises a test lab. 20 11. The |l ayout of claim1
wherein the production facility is CGW conpliant. 12. The layout of claim
17. wher eiwotBaoded conprises first and second | evel s, thedrgcabodigye!
facilitate production WD 03/106785 PCT/ S&3/0014=t 57 and the second

| evel serves to as a control hub for ' nonitoring the manufacturing
process. 13. The layout of claim 12 mhggein the first level and the 5 .
second |l evel is above the first' level7714. The layout of claim 13 wherein
the first level serves as a control hub for nonitoring the manufacturing
process andvltioth dfaci ke @oeessg teathet RFEOYAt ERRANEPF ELE0H A% iWadd 10 to
the production corridor. 15. The layout of claim 14 wherein the second

| evel whi chad aché i tratlesy ol wettifdowe oppridessaaresalsamsaBulis. . The | ayout
of claim 13 wherein the second | evel which facilitates production conprises
a_test lab. 17. fheoneymbodiiment!,aithel@piher ebnptrisedi fitst eaed serves as a
control hub for nonitoring the manufacturing process 20 and coll ects

manuf act uri §k9c&?c§ & dFEIGh 1R RisEabrON olib Bk Setr8]l t BempE Pskie] | B corri dor .
18. The layout of claim 17 wherein the second | evel which facilitates

pr oduct i,on. e:?ﬁ@?%% 'rsne%laevé]%éea?ﬁe%ﬁe phP183L4 08485 TETAS Mg d-1 58 19

The | ayout © erern ub servesTas a control hub for

noni toring the manufacturin ocess. .20. The |l ayout of .claj rein
the control Shbbte? dﬁﬂWnggggggﬁﬁ 1%8??8% Prﬁﬁgsg%gth%u%ﬁo%%g%%%ﬁﬂggrridor
for collectin uf act ur.i data. 21. The_ |ayout of.¢c] ai I erein the
product i on %?%Eggfdﬁﬁtﬁ?%ﬁgl & Vontet § ?XFSrq?ﬁ%ﬁ%¥a§%ﬂF?%g and

phar maceutical 10 products. 2.2. The@égyout of ilaln1 1 further conprises.a
facility coMPPWERNSS®r r othRli SRRk LsvsduPrrdrTeBlyi Briudes 23 Ve | ayout
of claim 22 wherein the production corridor_conprises an environnentally
control | ed pubdeerrifor c@¥dtisking apdiregs Lipsubfovievardr 2B°%herei n sone
of the production 20 stages conprise equi pnent maintained fromthe facility
corri dote 2&xaiipke} ayloaitpadkagiaign Fimilsbed profucpr oaudl ¢vnotheri dor
conprises an.environnmentally controlled production 25. corridor. WO

03/ 106785 P&FéSE0BhOOH 4dedflire to or should be monitored. 1In one

embodiment, first and second sub-view corridors are
provided; with support sections thergbétween. Other
supporting functions can also be located in the second
15 level of the gpine. For example, a changing area or pther
;J 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



26. The layout of claim 25 wherein some of the production stages conprise
equi pnent mai ntained froma facility corridor surrounding the production
corridor. wodéioehbe | ayout of claiml further conprises a d@agdosloyragor ri dor
surroundi ng the production corridor. 28. The | ayout of claim 27 wherein the
production corridor conprises an environnentally controlled production ' 10
corridor. 29. The layout of claim?2f m@?rein sone of the production stages
conpri.se equi pnent maintained fromthe facility corridor. 15 30. The | ayout

of claim1 wherein the production corridog_conprises an.envifyonnentally
controlIedcbﬁ@ﬂéagi§ﬁ°@®rWPGB%PQZB°%E?'1?£;*Qég;nr?ﬁeaﬁ?9rﬁ%i)wherein.sone
of the production stages conprise equi pnent naintained frfn1the facility
corridor. dewlGpmta67eSERCE:SAIBE O ~moreetgpirwe s RRAAT SkevEtat
manuf act uri ng conprising: providing a hub surrounded by a production

corridor, tde awa®dechbirofiacalitdbe movpmest roeipwesucthenierelfes for
manuf acturing a process for a product; and 5 nonitoring the manufacturing

process, from thenmbn eher preahbeibiibasanproeuct hen peupiott aressages. 33.
A production |ayout coOnprising: a production area, the production area

| neludes 10,3, dhor el QUELEARERT bidah Phybeasllpasépatateduy aundi ng

the hub,” thé p uction corridor conprising production, stages for :

st | oy G BYBaletiBn kA hrbhle: 20n kol ® dheadlS

,producgioﬂ3 rve contro a for moni t ori ng t he.
DO e b S R Sh el RN PRLUERDS S0TRLS 00
Tenuf act ur | ¥REBFbcodibr SRTRISA 8 PRYSREY ERLBCRyPRRoShrOugeton Bd e
hub, wherei.n the hub can view the production stagggfor'noxg>035%06785'
PCT/ SG03/ O@preductsiion support areas can be provid ’ ’
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 prpduction'corridor comprises a first level 361 and a
second pseudo level 362, delineated by the dotted line 366.
A technical corridor 330 éurroundé the production corridor.
The technical corridor, in one embodiment, comprises first
and second levels correspondiﬁg 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 orx
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.




35. A production corridor conprising: a first outerwall separating the
production corridor froma facility corridor; a first level 5 a second
pseudo- | evwgb,03mb@sei n the first outerwall of the second pyeumeosboisnset
fromthe 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 |ower than a second section of gyhe ceiling; and |0 a materi al
transport systemfor renoving material fromthe production corridor via the
first outerwall and noving material into. t roducti.on corridor via the
first section' Jf tal’?é’oé'é‘ia%icﬁg b sge ﬁmBPaHﬂ%’P ot | ED U ng a
production area, the production area includes: a hub, the hub serving as a
control ar ezhe graldr @a’gévinen@ecmé Roprdaudereh adiaFeRF FArth® ocessing, the
production 20 corridor at |least partially surrounds the hub. 37. A
product i on tegimitcedomorrsidey: i@ pneeticwibh zmespect heo ptheluttyaih area

i ncludes a hub; at least first and second production corridors at 25 | east
partial ly susvenndimgd hedates shetepn3a4pinduhéi enoss VO8I G067 8he
PCT/SGD3/0014 ~t 62 corridor conprises production stages used in

manuf actsur i fGai Giche I Liim e riddickasndsdhgecls! 166a0éd Sh@lvw tthd he
production stages and serves as a control area for 5 nonitoring the

production S. £ -the i ment 1s located against the
A9, As. AL. Aﬁééé fFeigrably. the, equipm CABs. AL. AOL. A, Al *. A9% A

M Rt %f'ﬁﬁ%ﬁﬁkﬁﬁsﬁ%&é éﬁfﬁé‘igét “Bo/the oticdl - AL AQ

G?E;keA;%fcggﬁﬁ%é\ lﬁgﬁﬂiiﬁﬁ @PN§?€86P85]ES]E%fU%%Eﬁggfﬂ 7 AR5 ca ca]

caj CaU] cay Caulln] c rrld%arU.] Ca:ltl@ %as] (1:1% e_rcs;{oog[ thaé not all stages

10 of 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 ih the gécond level of the technical
corridor above the equipﬁent. The processing material can
be charged.(e.g.; delivered) into the production stagé
below. The processing materiai, 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 procesgs operation. After processing
is completed, .the processed material is dispensed (e.g.,
sent) to a bin, for example, in the transport area 339a

outgide of the production corridor.
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which in turn reduces costs. For example, conventional
gravity techniques use multi-level production stages for
15 charging equipment in.a lower level stage from a higher
. level stage. Such configuration significantljr increases
the clean room area needed compared to the present
invention,
A buffer zcn'e can optionally be located between the
20 -outer wall of the building and the production 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 conditions. It also
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corridor can be shared, enabling more efficient use of

space. The different'hubs and production corridors can
also share production sﬁpport.area as well. Alternatively,
a production support_aréa can be associated with each hub
15 and production corridor. | |
Fig. 7 showsfanoﬁher eﬁquiment of a production area
440. As shown, the production area comprises first and
second production corridpré 4éoa-b, each partially
surrounding a common hub 450. Providing other numbexrs 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
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Pl * %40%&' () -9l  Bdomedughigrxpigidor ¢pwrgises, a plurality of
5.-production stages for manufacturing one or more producté;
Preferably, each production corridor manufactures its
respective product or products. Providing production
- corridors which manufacture the same or some of the same
products is also useful.- 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 productidn_area to the production
corridors out to the'right gside of thevproduction area.
cher flow arrangements are also useful. In one
15 embodiment, a technical corridor 430 surrounds the
produdtion corridors. The technical corridor is shared
between the production corridors.
Production éupport areas can be located on left and
right sides of the production area. Other arrangemenﬁ'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.
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facility is designed with a layout for efficient and

effective manufacturing of products. Preferably, the
5 facility facilitates efficient and effective manufacturing
of pharmaceutical products which is compliant with CGMP'ana
other regulations to which the manufacturing of
pharmaéeu;ical broducts afe-subjécted.
Fig. 8 showé thé first level'502.and Fig. 9 shows the
10 second 1evel 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 fiist_level (e.g., such areas-in ;hé
15 first level have ceilings extending to the top or other
levels of the Building),- Providing a building with other
shapes is also useful. 1In one embodimeﬁt; the productipn
support area is on the left side of thé building while the
production area is on the right side. Each area is also
20 rec;angular in shape. Other cpnfigurations énd/or shapes
of the production and production support areas are also
useful.
The production area comprises a hub 550. In one
enmbodiment, the hub abuts a boundary 543 of the production

25 and production support areas. In one embodiment, a
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production corridor partially surrounds the hub and also
abuts the boundary of the production and production support
areas. The production corridor 560 and hub comprises a
semi-octagonal shape. Providing the production éorridor

5 and hub with other shapes is also useful. It is also
understood that it is not necessary that both the hub and
prpdpction corridor have the samé shape. .A.technical
corridor surrounds the production corridoxr 530. In one
embodiment, the technical corridor is lqcated between tbe

.10 production corridor and boundary of the production area. -
| The production corridqr is separated into a plurality
of production stages 567a-567g for manufacturing one' or
more producté. A processing stage can be usednﬁo perform '
one or more steps in the manufacturing proéess. Féf’

15 ekample, stages are used to ﬁerform'front—end and back-end
brocessés. Some stades, for example, can be duplicated.
The sequence of the production étages are preferably'
arranged to optimize the production process. In 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 production stages
are arranged to facilitate process flow in a counter-clock
wise direction, as shown by arrow 548. Arranging the
production stages to facilitate process flow in a clockwise

25 direction is also useful.
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or more pharmaceutical pro ucts. In one embodiment, the

production corridor is located in a controlled environment.
The;production stages are physically.separated by barfiers.

5 The production corridor includes'stages 567a-e for
dispensing'processing material, granulation, tabletting,
tablet coating, and cabsule filling; storaée and
interlevel steges 567f-g are elso:included in pfoduqtien :
corrider. The stering stage, for exemple, tempotarily

10 stores processed product for removal for testlng and
packaglng The 1nterleve1 stage; in one embodlment,
1nc1udes elevator for fac111tat1ng movement between first -
and-second levels. An air 1ock 1s also included in the
interlevel stage to facilitate maigtaining the integrity of

15 the_controlled_enﬁironment. Additional or. other stages as
well as other stage seguence can also be-useful.

. In a-pfeierred emhediment,‘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 iine 668), creating a
step above the first level in the cross-sectional profile
of the pfoduction corridor.. Providing a production
corfidor with such first and second pseudo levels takes

25 advantage of gravity to charge the production stage
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production corridor. Other techniques or arrangements for
charging the production stages are also useful.
Tgchnical corridors 530 are located outside the

5 production corridor in first and second levels of the
production area. The technical corridors are preferably
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:
systen.

15 In one embodiment, washrooms (ﬁot shown), if
appropriate, are located in the fifst level access area to
fécilitate'washing of equipment thrdugh‘the wall of the
production corridor. Thé 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
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production area boundary and transport area. The technical

5 area can serve various functions that, for example, support
production.' For example, the technical area in the second
level includes a blending area 637, various plant rooms.
634a-c, and a wash area 632 for bins. _ther types of o
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/or.both levels, as.
'désiredﬁ Preferabiy, the various support functions are
located to primize process flow.

In one. embodiment, a hub 550 abuts the boﬁndary

15 between the producﬁion and produqtion support areas and is
partially surrounded by the production_corridor.ﬁ Providing
a hub which does not abut the bbundéiy bétwéenﬂthe
production and.production sﬁppprt areas is also useful. 1In
such case, the production corridor can completely sﬁrround

. 20 the hub. The hub preferably comprises first and second
levels corresponding to the first. and second levels of the
- facility. 1In one embodiment, the first level serves as a
workflow hub-while the second level serves as a control

hub.
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people and materials for processing. Preferably( a
laboratory 556 is located in the workflow hub to test  of
the products at various stages of production. Providing
the laboratory gt the center allows convenient access from
10 the.prodthion stages, increasing manufacturing efficiepcy;
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 separateﬁfrqm.
15 the controlled environment. The control serves as a
' control area, enabling the manufacturing process to be -
monitored,videntified, 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 gtages. This can be performed in

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

25 communication links.
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inflow corridor comprises various sections for receiving,
storing, and preparing materials for production. .The

5 vérious gections are preferably.afranged to optimize
process flow. For example, the flow of materials can be
arranged to flow'from one end of_thé.inflow corridor to the
other end adjacent to the production -area. fﬁe oqtflow

..corridor comprises sections which recéiving, ﬁesting,

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 of_thé

“outflow corridor adjacent to the pyoductioﬁ afea ;b-thé
other end.

15 In .one embodiment, an unloading doék (not shown) is
located at a,first:end-of iﬁfiéw.cprridor opposite.the-end:

. adjacent -to the production area. RaW'materials”are
"'deliveréd and unloaded onto the unloading dock and moved to
the receiving section 571. A material sampling section

20 572a can be provided to teaﬁ the delivered materials to
determine whether they are of acceptable quality or not.
Accepted materials are moved to raﬁ.material gtorage
section 574. Rejedted materials are moved to rejected

material storage section 572b for return to supplier. In a

25 preferred embodiment, the material sampling and rejected
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gection 576 is located adjacent the raw material storage
section and the production area. Raw materials are moved
5 to the pre-dispensing section in preparation for
processing. The sections are preferably arranged from the
receiving end pf inflow corridor to the end adjacer}t the
production area.
Addit'ional sections, such as inflow support: storage,
10 waste collection and waste storage sections 575 and 577a-b,
can be included in the inflow corridor. The waste storage
section should be located adjacent or in close proximity to
the production area for receiving waste produced there
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 sections 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
various 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
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shipping of the finished products tq'customers. For
‘5. example, processed materials are discha;ged from the
production corridor to a packaging éection 586 located
' adjacen# thereto.. After the processed materials are
packaged, they are stored in a finished product storage
: seﬁtion 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 loading. docks.
Additional sections can be included in the outflow
corridor. 1In one émbodiﬁent, packaging and, finished
15 product support sections 587-588 are provided. For-
,'example, packaging support sections include packaging
_inspection, packaging supplies, and packaging offige
seétions 587a-c to facilitate product packaging.
Preferably, the packaging subport sections are located
20 adjacent to the packaging section. The finished product
support section [purpose] and is preferably located
adjacent to the finished product storage section. Other
sections can also be included in the outflow corridor, as

desired,
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corridors or the corridors to produce other process flows,

5 such as straight of L-shaped, are also useful. Preferably,
the various sections are arranged to optimize the process
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 facilitaté
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 spine can serve as an

extension to the hub, performing quality, monitoring

25 functions in the production support area. In a preferred

10M&
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In one embodiment, thé first level includes an
entrance section 592 to the building located at an end of
.5 the sgpine opposite the end abutting the producﬁion area.
The entrance preferably is a secured entrance to brevent
unauthorized entrance to the building. A locker section
593 can be provided adjaéent the entrance secﬁioﬁ, enabling.
employees to prepare for work. Quality and quality sﬁpport
10 sections 594 and 596, sqch as quality test lab. and retained
samples, are located in the first level. Additional
sections 597-598, such as thpse to éupport quaiity'or-other
functioné can be included in the support corridor.
The second level-can'coﬁpriseS'varibus support, 
15 sections. In one embodiment, the second level.comprisesl
boardréom, training,‘dqcumentation reproduction and - . S .
storage, meeting. room, miscellaneous storage, clothing
storage, and changing sections_692;698. A viewing-corriddr
699 is also included to-enable visual monitoring of thé' i
20 packaging and finished product sﬁorage sections of the
outflow corridor. Another viewing corridor can also be
proyided to enable visual monitoring of the iﬁfldw

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

desired in the support;corfidor;
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15

20

useful. dther sectiong can also be included in addition to
or in lieu of sections described. Preferably, the sections
are arranged to optimize the flow of people and material in
the manufacturing process.

The layout, as described, provides an efficient

.process flow. For example, work flows along the production

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'fléw
of materials, people, products are efficient, correct, and
verified. The layout also minimizes ﬁhe 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
production environment (e.g., témperatﬁre, dust, and
humidity) and to prevent contamination. This facilitates
control of the production environment. Such adyantaées
reduce manufacturing costs by increasing efficiency and

reducing errors while being compliant with CGMP.

,6:10%
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5. departing from the spirit and scope thereof. The scope of
the invention should therefore be determined not with
" reference to the above descript.ion___but with reference to
the appended claims along with their full scope of

- Tequivalents.
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a production corridor surrounding the hub, the
5 production corridor includes a plurality of production
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 levél.
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6. The layout of claim 5 wherein the first level serves
as a control hub for monitoring the manufacturing process

and collects manufacturing data through communication links

to the production corridor.

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
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monitoring the manufacturing process.

13. The layout of claim 12 wherein the first level and the -

5 . gecond level is above the first'level.

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 productioﬂ~corridor.

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

facilitates production comprises a test lab. S

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
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control hub for monitoring the manufacturing process.

20. The layout of claim 19 wherein the control hub
5 comprises communication links to the production corridor

for collecting manufacturing data.

.21. The layout of claim 1 wherein the production stages
comprise_pfoductiOh stages for manufacturing pharmaceutical

10 products.

. 22. The layout of claim 21 further comprises. a facility

corridor surrounding the production corridor.

15 23. The layout of claim 22 wherein the producti¢n 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.
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.10t 10'0 éégéés comprise equipment maintained from a facility

corridor surrounding the production corridor.

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.
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5 monitoring the manufacturing process from. the hub,

wherein the hub can view the production stages.

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

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

wherein the hub has a direct line of 31ght 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 suirounding
20 at least a portion of the hub, the production corridor
comprising production stages for a ménufacturiqg'process;
and
monitoring the manufacturing process from the hub,

wherein the hub can view the production stages.
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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 ﬁhe 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 hub;
at least first and second production corridors at

25 least partially surrounding the hub, wherein a production
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