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AUTOVATED BATCH MANUFACTURI NG TECHNI CAL FI ELD The
invention relates to an automated manufacturi ng

worawagermesnt system for i ndustries such as PCT/IB2006/002156

phar maceuti cal, chem cal, food & beverage, cosnetics
and ot her process manuf acturi nd and to discrete

manuf act uri ng i NdURGTOMRTEDUEATCRMANUFACTORINGS and
vehi cl es and particularly. gceJNaéAz_s%éL% bat ch

manuf act uri ng design, pl i uality control,
par t i'6aINSEHSR relgtes tojza aﬁ?'ﬁdﬁftm?fdf?%rngmﬁa?m@ewmafosmdustrles such as
rBAGIKGRELINCh«DFical itiad B INeteidpk Ghknidies and sthemprebebsymandapitdg and to discrete

rﬂn@ﬁ@t@ﬁr@%dﬁﬁﬁes m% @@Et%ﬁ%@&d@gﬁ?&&qw Em%Wrefa{es fh Eatérﬁnanufacturmg
a%sr%n gllélutmrrp eﬁng qt&h{){ é;orarlo eartgglaayr}gr tEﬁ erF E)ﬁ g?r@rmaceutrcals

i ncor por at ed herein by reference thereto as being
wi del y known in the BACKBROURD ©F THEANENTION r ef er to

vari GHe mBLQ q'ﬁjlel§ a§éb€eta séﬁda?&gdrm&gctlgqg gdnﬁ'olgyb%n{s(?& ihQ %F and Europe are

[l OUS. ND onents I nv
7 gﬁgaﬁrﬁﬂaf%?@ﬁ?g&a{ﬁwedﬁr'& Phectiersts.of r@n?ﬂﬁrﬁer%wt%qmrem by reference
thesete acksing gyjdelydeeivrteihe ptlaTees standerds éec tofviaials mpdald dulbh as equipment
nidaisip asd re&rﬁé hétREndRE LHBeh hétusy sty c‘éh?é’i'r@ﬁ& ﬂﬁol@@% manufacturrng and batch

ch'ilFo Ll'grlr” n%[oP% rlc)iqnetlﬁpb n_acﬁ%?ed]f}er(emaﬁgr arefspec}% ca IIYI al:vtth regqutﬁo %gse defined in

process
SEHeTRNEAg and partieylacly ind B4 §88pﬂ?a(§$ﬁ&c eutic aI s and

bi ol dzhyeflts amtuel prasessesid batcrharatakiethg of produets ehdha. cieemidalshparticularly
ﬁ%a%ﬁca&taﬂﬂ‘ gr@lﬁﬁ*@als dr@r'uﬁ‘ gnoadétwm ﬁrdac&%‘sﬂéét\ﬁ{h tr%rés‘é &f3ndards, using

LB PRSP owHTY P R o SO HEIDCP e AT fosbsci-aueityconrol
heympxésnavR gandplFomeanans adanaaud detp prides, aijel @ith thauserof computer systems.
use Oofan@radipidy ﬁlént§3&$h@mﬁceuﬁdamdfnaﬁédrdnﬁg1 dng BihSr ifdustries are often run on

aoﬁ?fr brargg %dpﬁ@bna?eodm%y o%§i r?éh% sl:ﬂ?ed gﬁ&‘ Xf ngatnnfggturla E%H %Ed’n{m%% necessity but

Len rfun on [ aS| S an Q

o BN Sk SN PUeT el SRR Proat ool REransive and no
el in¢egratadyio gngeutiomeysiems.Jonesuantiy thefmapeah eiiesicosrétulated results from one
PEcA0Rdh SfstenaMlsSbd Ja@fullﬁﬁ@gab&i SR cORENHNRATE Yo dnSurk BBO/Iues have not

c'h QEQ'd%&M%gQQ$rs¥§JAS Olfﬁgglg e%ged to execution

nual entries or
c aI c (herpiedy a'?‘é%agFt"%“VﬂD YraesEcalreAYErion inyelves herseatipgrysionpiaboratory
disagvefyahtl yynthesisiedargdxeale enmtingzda ploauttidnyand ettt pré@dsdes. Batch manufacture of

oﬁfé?MBcﬁrcfs RAd conMddfss |MN/§S eﬂrgibg&rg g%& aﬁd prgéefséegr(%ﬂrtmon steps to achieve

R IR P RaR A tesol T AP SEP b B0t (1R U § 8oy ghed n
r%a@afﬁrtwglg ayecese Bhen stipht medst (an iferifenlien of apilablessaripmentiata plant site with
chigbljttes 26 BboR s TORTEdIR] thmarlitetutity stepB GittbetkreiBtioR f1RERS SABfinally a

c%ﬁoﬁ?om{ﬁfc@ﬁ;o%a%n%e@%nlaq{strlﬂ:ﬁr&gl'ﬁ(‘ét %pe@QGnaq B%Qerg or? t%e plant model. In

I.nvol ves anal QuUS ScCa 5_‘
14 e g, ElRp EUOIPE eI SEI{rlPd e FaNRBIeg h e pprk nstuctons
addlgri pevEsRFoBtrgh systews fr matded! rfckingasiegtemnted oohangsl @gepe execution. There is

ah MSHaded ahdlyzb B}%teﬁﬂd’é%rﬁrﬁﬁdérthﬁ‘ Ewafa@%@ﬁé:)troﬁ Beflerds, Qllaﬁﬁt and user actions

WF/% me( s@améasdﬁ?c{qdo]:l:egpeg lprciceses San @ca{ gagé%ogog}g t;JA? g\?ﬂ conventronal instrument
dé‘?f"‘@ﬁ fe ggneraiign ?fﬂ?mﬁaw BPFACPRY Neteepravallias the Eigperiad aftinvesfigations of events

(dsdrepdddp As eafalrefl lmbéeypradwmntréqniresrﬁBIdaﬂhlmy\ltddﬁc&rﬂiﬁ*sd fadilitated manufacture
opélﬁé‘é'fﬁfn%ﬁﬁts%iq% EMJnléﬁrs brﬁ’é?r@as \)vellgs to aﬁ%ﬁ gﬂradf avallablhty of raw

ers on the plant nodel. er st

"%@? BémEﬁW¥FﬁﬂF§?lon data is generated and correlated

wi t h Adihaend eni impedantipait piytanufettiring srosetidreds thglobwredistion data analysis
féeaPdck Bhd RRY E5WErolf FABoRTHYEIVddaM this RE KbiRdh AMCh R AERLS:icBkrly germane
manual reci pe execution. There is an interface to

anal yze system performance with raw data generati on of
events, alarns, and user actions all with tinme stanps.
Al'so collected are process anal ytical technol ogy (PAT)

and conventional instrunent data with the generation

of reports and process notes as well as the triggering

of investigations of events (as needed). As referred

to above productlon requires schedullng to enconpass

r = L 1 ey Y 11" a - .
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materials and other resources. A final and very
i nportant part of manufacturing procedure is that of

w@e@doct’son data anal ysis feedback and qual i t yP€Dm20@/002156

Factors involved in this step '?ncl ude shift managenent
(particularly germaneto 24/7 pfoduction |ines),
tp é4/T prdnstiandines, pademante manayempitiand aptihization, Hagh eNiew QNd @¥¥s batch

a’shaldslsfz‘é’na%%hﬂ@&m pRBAL ¥sHabilitR R erBdRY déﬁ(t,e'rrgrhcﬂltie ﬂ&e(?\%?ysc%ntrol and

GRS D Rhaly = PIHREE o on e b i
pl anm Ehﬁp'%ﬁ'] H‘aﬁﬂacé%‘@?'@f quOﬁP'btt"iﬂ'@ ipthe UniiedStates| aynewIparidict application
(NBA)s $uppittedito tirRDANCARUVAlEhRIeq kiterdl Hithdrifiin bthéFRbunBRs bitedidh8) together

valA |atp%chcéBra;§r3&s§wﬁ%'sol\9 HGL s @sggl'y dg\?e'ic{pggln Qhe res)e?/rch lab. The process is

tﬁ'eli!ll?rnher evel p df) oV ot FF‘ ut!')fvald o]

aut nori Ty R5° 6f ReroveBuhin i§ras ofgield, Rty oseey r’t'?ﬁg“éﬁ’lﬁ@d“%ﬁ‘taﬂﬁb"'ty efc.
Qreping ﬂ’iﬁ’é‘t‘sis isrflepriqped dids sspledupbrith iequipreentmetisretig usfinall by/well as processing
stbpy erldopaalials hvbiie. Pl@ﬁﬁ@raﬁbs&@&ahng-fﬂﬁerpéaﬁﬁlgé§re\a"ﬁvettbg lant schedule of

t
JtHéF ;srgcﬁxE:t d;i@d%gtloﬂ R?p%rat r?gr métrﬂBnonQ a eparedn %Srf Ic?rg)palgé\tsgt-upéqq:g recipe is

econo avai |
f rwglat6¥ fy&% grgdlfcgoncfé%p%ﬁéﬂem yvfucl] raaycemprisg alﬂgs\,(plgthbuted control system), or
a8 GlgrtpamisiVY orinlp etdstiop edr ntgerdzacfces‘seld orady vehtinatich oPtheeSMpiE based execution
PSS A @81k wRtek A 3r driNR (iMEHiired))! ﬁ%ér‘?ﬂ’hn@%&dg& F\?QH#I&BQ run is then

TS o ol TRl el b g astioes oines igre batns)

"By Bﬁ%l}eé g Arefugt (getive RE‘&W}?&?U@W' Ryequct gy Aalm aregelgased, pigh nagation of deviations,
changer Anelrevtbwi Deviatiorsraebiebligatsd 8546 €alirdeCRd, SUth El@a%r\%@l &Jb PRt
nﬁaﬂﬁ‘f@rﬁdrﬁ& with BeRR( Gégﬁsr é mtgr @&L QQIOJHnFIQb] aé&@(&%@n S‘processes are then carried

o BT blcive, e S DApP bl Ay e andarcs an
eﬁ%mmemw%hﬁw & Atconstaniyenéering ey aprlysiy of all tha mahdfacturing information.
req thhliHi)Ianny th@ b0 stésfakd diRerdl Qﬂ%%h%th%bm&%oq&lg ¢4bh as spread

she%t Qﬁ%pi{afh trr%qtggc?ur%% ch‘twgre contror] rod?%t? tigalrle reronan Wapyemanual data entry

al
PB'gt?gT{g‘g thIUlH'uch B3y @ﬁ%@ ce.vftly ﬁ?@ﬁ@é‘?" S Tasavoid such occurrences, quality
cgﬁralrvmm;@g@qt aihe manoal @otty rawst BeFinJongding praebawrie, lauabid) this increases
oM&II&Bét@éthésuﬁﬁH Io@ttrhé?lﬂﬁcturﬁla e @r?ao%rﬁgn 'ﬁ@i'\il{y%}%troﬁggﬁ ﬁéo‘ RATime Iag

BN B S od S e S 2t 87t i
p@ﬂﬁ?qeattca'a é?'eﬁ g be v ta sieverabwesittiang)ireashar indvstriss theeds@suality eontrol delay of
at lbsshsegaralidnygstlaraiften IangdF, dgja Hn@@LITEAuBIdA YERARENE.I TR, if tHare is a quality
ofHi\Phonlofh, BERLARL Ao illbdamay BEIEh LRGN BN saf ety

standards and to effect inprovenen ere is a

constant nonitoring and anal ysis of aII t he

manuf act uri ng i nf or MUMBARY O THE INGENTION t he above

steps are currently carried out with conputerized

t ool ecializ )

B ke i T —
ayelpRIeY RERRGS anF AYSEEMEIEPTyPasTHIaresentiie chanelpdtysiny aropasiireviiainglbsign and
plammng lteegh podatiet dnd fderiizak elinepichDEspedidlP Wwhen tHprédiBior istdétmed on a

béﬂ&ﬂ)‘éElQ BNERDF arfidiBlail FrMItl-‘BBBGc'E lqlému‘ﬂcbﬁngr rEqimE ct to the

process. \Wile
B P ERbkp g B oe BN an i b vl et 8 spste nput o
a’PVé’ﬁ’F“ ko the enrd Mutactning progess drdin tdbsigm, thrgughlmanyfaciwe toragdid
trarseripfigplerred. on a tine | ag basis, after batches have
Do U0 LS P S S0 B coroin
prg‘éeﬁﬁi’eé|9 flRia wih piwgicy ?ﬂ”@f‘ﬁ@ra“ﬁ’ el atiributes g detaileq eguipment operating
stepsdd inteljigentyndreatd dethtibdiesioh dad, stheads, s\opErating d@adumentdNd
often I onger, as a general production occurrence.
Thus, if there is a quality control problem batches
al ready produced may have to be di scarded. SUMVARY OF
THE INVENTION It is an object of the present invention
to provide an overall integrated totally conputerized
aut omat ed process and system enconpassing the entire
manuf act uri ng procedure from design and pl anni ng
through productlon and feedback reflnenent espeC|aIIy

Y T o s o
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transcription errors. It is yet another object of the
present invention to provide a systemw th capability

wotoocor1788 at i ng process design data with physiPel/1B2006/002156

equi prent and naterial attributes and detail ed
equi pnent operating steps to i dtelligently create
det ailfieahothesebipat of tib aresstt Medhtidras pro@didla QRREALH Blween a planned

HEHuHOR g ddb! ah§ac§tﬁpﬁlmfacfam t%%[)seg)ce ahxjj] % ssids de\gar}l&!s {Rs[ehptween with

rOVI de a _conparison
°?°n5 Cé’ettmq?é%' 985 8dre moflsl act ual manufacture, to observe

and ai’@gfé%@bﬂet\?f the Presest inveation lird wedde ani dutomaet bﬁ;ﬁaﬁ’d with sufficient control to

reaiil Bétdzlﬁﬂnﬁshe’hﬁﬂﬁﬂ td 'fhpfch@yuéméd% wellA8 Q)tulﬂﬁ{:ve Iﬁféonf?él arﬁcﬂ:@ocess
dHcRAgNt invention is to provide an automated system

W|th sufficient control to maintain batch consistency

and {675t BUPEGi TGS analysinef the manufagturingprasess izpyalableyat any time, with
s atephidal inleunateroapegstios fifspley. ency. | n anot her obj ecti ve,

r eal Ahbthd o&@@byﬁkospr&ﬁdetahgutmw s@QtEMrtHaE&aB%tQé: fﬁsféal 'tu%? actual

n
07 B Bl Bl k s Heped e 7B e ot ptestaimes o
%WF@%#@@ SteDss fhé'i‘ﬁ’)( Wfﬁwd'wnmﬁ'@t*ﬁg persomnebwithrichmagcugatd neat term planning
iperodinmt | on status and presents it agai nst planned

pr 0duGd drSfher BREL of lhg Pre&dnt :Rf] %o‘?\% &O\ﬁd%té sgﬁgrﬁ Wltl’:\: #u Pput Lnowledge of all

produé{r enthoeglgreatl egr% t av%a@l e o enty oy, r ti f all

il IR MR b eqirctent cababl P raiafonidorpeton of al product
bﬁ!"%lf‘i‘ﬁi“{ﬁftqr?i‘f%ﬁ pitetor ether linked site, wirendbly erodab preditctianfsciidaaling, with equipment
apd eaehiery caydilty] £v8ilabifty Blﬁd}\vfélﬂ&aﬁceSM\?etn%W aWHt'J&mf’eereL\ts' P Y available and

am\%tﬁ'@? @po%{ed ?olr lna&%&g U El%n%?/ Qr{d )})?osdlucg qua?% wﬁ F qr[lg)hmamtalned parameters.

aval |
info f‘Wﬁ'ﬂ‘?" BWG%F t°a'l”1""tﬁ'F B‘@'El eyadr %@Teﬁ'g"tﬁé?rﬂﬁé’émné@lemqtaementﬂ control,

wifhqugdeyiatiat at emy stega kistisign, peduciidreane isedipicioduct  pr oduct i on
schegtill dnb@er dbfettldr H8 la'r’eﬁ-:rtﬂ3 Penf gl J@thrln WaicY pl%\g@e%ky rbdi fir¥e quality control

nce nt or
d@'Yn% Lo%m:tlonk }Nyh fa ed?acm?o e&mnﬂ@gmn‘&&at@ tajw& o%%)ge@%@?agwpﬁ ?ther
aH*ﬁ'E%%é’HWE‘P"%l mum ef ficiency and product quality
Wi t hGbnegdily the preaén iheenf@CopdlisaE e ifteSrate AARSRRED RdNaEient system for

bhteh Hﬁﬂumcﬁlhﬁb & br%hc&seﬂ%' sydtéfl Hdn{pﬁggé rétdﬁsﬁﬁaﬁ?cg%a‘é VIE':\Q? havmg Stored parameters

s), " cont
a'@deq@ 5 é°°8%e%@§ﬁe@aﬁﬁ ang ORGP LASHIPTE 198 hoaganypcurng o
pﬁ’ﬁ@ﬂt‘ﬁ@ whighitdaast sge pfiike qauipment is commemin itrerprddsctian sfyrmitipl@products. The
duttbas b cqtméipeREss Inotigd) lorodiidkBh tHeduleb Xn&%teétﬁé uéétbrf écﬂﬂ)ment and shared

cRURE TP o RO VR Ko g BT Mt Gy o one
?Ff:ﬁlﬁJ%ﬂ tp Jinangiglnqualily prd Heﬁ%fmﬁ'?"éﬂf?ﬂa Thesesien biihes eemprriseses an

I nt ega desigd nzdole fonthe desipavéitje bateht mByBttaing bakeds ah€ tesign module being
ad@fb@ﬁ@&*@léﬂe%uﬂfmc@&%@&ﬂéﬁ& dethitor 5%?&?5‘&8&@?5\1& a?ﬁroﬁr date stored

o B8 05, i e S S s oo

SiEeAd Sb?%ﬁ‘t"“\?@@étmmétep% #nel aleeaiad anst sheredigruipes witkiedrplidable,
Whi diha piinring @%tiule @RTEN ifbratth RittAsIdaigR %ddlegarﬁmfébbé@ td EH€ate

pﬂa&g%h&ﬂleg%ccmﬁlt ﬁd fQ e%unpr%&q H\?eh%j duugaﬁd coat ac?oarls: %ngcsﬁg%guenf?y updating

es an e
t“ﬁ§8$‘%§'fm9§’d'ﬁf Br?étﬁ'?'P'%\?{H' REpieRtinf Eime Asiaterials PRsed @h the ederesnt, and
f ur t ihean egrieripg modide whidhisintedace s with tisegiatadfasel@tdanith he@bsign and planning

moadlidsad a R6Rd H&thyQBhtr@n&anﬁ’tﬁ Eh%ls?stténp&nﬁgﬁ siflg ﬁ%ﬁif&§%? a rﬁal time tracking of

mgt%ﬁ‘zglé fb%ductlon reqmreraenrtrs.are]ﬁmpl%a gnn]lg g?d ;Pﬂ;éte ¢§ aé%g Gith ?F}?éat'ng steps and
p'B%HC datentithattomaten Q‘emsd@ wedify timépepraentadder fulwel mkaufipeirimgsteps and
equipaehitde baxo@ing tabatife eveptd bifRinCREScRESINBRER aRElRI thdor®f
operating process with appropriate stored paraneters

and details extracted fromthe distributed data base

to build process controlling operating spread sheets

with operation steps and al |l ocated and shared

equi pnent, where applicable, ii. a planning nodule

which interacts with the design nodule and the

dat abase to create
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nt an rocess
e e LI ot e o P e et St

production schedul es accounting for equi pment overl ap
use and cost factors and subsequently updating the

wale®rgmaodul es to establish final projection PET/IB20@/002156

and material s based on the equipnent, and iii. an
expl oring nodule which is inteAfaced with the data

base 1aBdbatk bRy dthed o)&d, ﬁthu@B Qndﬂd@é’h@g@sgof ER s invéhtigh will become more
&/tdgr?ﬁrgmq%a‘lﬂlos/y\gSg&ts%lor} and gr%?nn%s IR, whlchh € system conpri sing

I'ng ‘of materials,
production requirenents, equipnent sharing and
mai nt enance al ong SWORIM DESGRIRTIONO STHEIBRAWINGST oduct i on
data, with automated neans to nodify tinmes projected

for f tur nman factur| n t eps an
ac qu rIJ'I u:% ? 8’;“%5;?6 t:?‘g;ggiqﬁcgr;g?n;% fqlhed'ﬁ‘g%@? 8{1?%sr¥stem of the present
‘@‘(ﬂ] 195 78 eipintgrasiipgtwith gach gihsr, anp the pradyationsvatedt her

Obj e Figiresf1 @ at1GraBsexpardie st gaentd bf HiddR 1 aLif@Etked, for clarity;

%:\Ség urﬁdufé'(;bnl%lp oc&g ﬁ%amﬁ@at%{hg ‘35111 {&épeésn% éR‘%H'FF[gQIQ duction
PP ST R it e GBS B e ?féhe present

Ip@nﬁmh_ent s of the nodul es of the systemof the present
| NVerriduiyB sithatilt@ite ovérhIBTighGdveaehtired df the ABignObiAIing @Rdlexploring modules

&%%mgsﬁqugﬁﬁé Q&eﬁyﬁkﬁ% Figures 1A- 1G are expanded

gure 1, as indicated, for
clar |Fﬂ%}"e 4ip @ﬁ?r%e"’fh?t:?f %Prb‘ieé%:fé@kthf ARSiEN FRdye. V‘i't'hél Petaled pgipment and
frérescmonzduTe pindoesenetsvrel solpctediro@sistep; oduct i on el enent s
of ¢ %%Féﬁ s B e&géhcshbt%nmam ﬁiﬂ% fRating Rk SR ehbrc Rtahd¥is for the

cocrétssrs%c s m| eS|F%§ g%(l 1 Sg1 g t he present invention;

gure (AP FPELePIR S0 | i gh | evel feat ures of
t he d:&‘regﬁ"fs a pereamrsnetg’ affee e efrﬁfwgdqﬁ?d‘(fh e'gicglfoath fleps being called out;
syst erigued 7 it B eunpifr@ Se4pt shbtR¥18E pro6sas with iGidatond of whidh s&pé BRB already been
ogagt alhf%f\ éép%%ﬁ%%efo*o nb WRicH&s erFJenl’%gHb QoneM th @

ure w ndow og)ene

"QHVE{Ch were not,
todetier yith econtrelsystenopane with meeagurevent baluesof t he generic
stan d@g’ueb% ib erscr&ekh&h&roma&ﬁal §en6dlogd ShaWingindW Bsirdpbet R ebHAI isQlized, with
t?a}ﬁﬁbf' fls; Figure 6 is a screen shot of a time spread

ocedures with critjcal pat h steps belvﬂg call ed

out ; MEUERIOds Fblpck diagrapypf fp ﬁiﬁ'9§ TRAUIS FREPORINIS VAR ap infsEfaces
ivatvielon prockss atote,ptantyhodah prehetisd @pentiobv@iebdnd é@dhasteedata base;

done Fightd ahs §BI€&%labt%m&h&vlﬁth$’%pﬁL@% ogﬂlgbly)#hte@at?d lift Barameters throughout
IS a at Cc revi ew

tg uEath% sel n% done; Figure

%W%’é (S *&RBi ng whi ch steps were executed and

whi ciFianes @ ipblockidigg@misbewing vereus rekbet Rresessyyasels withigpdback engendered
wtidtlongreasur ement val ues; Figure 9 is a screen shot of

nat erFl g%Le ﬁqy§ﬂ)s@%o%l?&% eh@?%t Qho%ﬁ B@e%dl Inﬁﬁéffrﬁt) Hs?rkthe design
utilized tracki ng ta| S, gure |sa P

‘H?cﬁﬁsr’ﬁ #ebf t he design nodul e corrponents vvlth an

i nt erAigwreet4ie? swstiem r@pnm;iegg:rqm dladt §hopyinghpw the dimits, are enforced in the design
mroathga@ra.ﬁg@.emrol nodel and the naster data base;

Elf gg {Fﬁguﬁell 5 ? %&h‘ﬁ%ﬂ.t&b&‘%e%ﬁ‘sﬁég gh\rlgly g hgvl\? ﬁe ?Bﬁ)s art%: ﬁ tn*” ed against actual
Wf‘éﬂﬁ‘&tf%é‘trﬁl‘q Heptdyefesnndri gure 12 is a bI ock d| agram

s howi Atgyrevtiris DsiStemahantiatidy Preaeo olss illoatreliing phasie phrafneted shavking spreadsheet
SRosnderethdri ations; Figure 13 is a system

nmoni toring screen shot showi ng overriding limt

definitions in the design process nodel; Figure 14 is

a system nonitoring screen shot show ng howthe limts

are enforced in the design
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stage of the operating nodel; Figure 15 is a system
nmoni toring screen shot showing howthe limts are

woe0701Ea8 agai nst actual production runs in a PEr/mBR006/002156_

review, and Figure 16 is a system nonitoring screen

shot illustrating phase paraneters show ng spreadsheet

data built from a nodel. DETAI LED DESCRI PTI ON OF THE

| NVENTI ON The pr @&¢AiLED DESORIPPIONGHIHE IRFENTION

i nt egrated aut omat ed manufacturing systemwth

overriding conputer control, as applied to a batch

nmanuf'8g Pfﬁ?ﬁnﬁgveﬁm&e@eﬂsemwtﬁwewww menefadtainb syatech with overriding
domputensrminili 6t sppietido & hatgramnufactlitng p@bﬁsj’ﬁiﬁﬁdﬂ&ﬂy(bﬁ&rﬁmﬁﬁl@nd food products

4t &ﬂlbtﬁﬁlpﬁarm&e‘ﬁllé%f%%gd Blaéﬂaw J:l%@ﬂn[(olrr{?&lgnél %?p is eﬁec o grom initial

rou

Jes%pmhrou%h fe%Jggcl jﬁal%}{ﬂ'ﬁ(ﬁo% g flsépﬁlr{gfgf} wagplapred) ig actual production events
vith (ALY comParipehYie apfiqnl torautematidaliyenasiinariason wi t h

opt i @atsh §\Btemd herierdly ﬁ@dldthdBP&&.:éti&Sn Bﬂ%@leﬁgt ﬁfbsprodﬁﬁﬁ Grha lineorata
p?éﬂﬁ&tﬁﬁr&teg\ﬁim%@e&){rehw 8 rgs%wth Sndoprré’a‘a(%]{%ﬁ tln%‘] sh%gng( ihe Wn&n{?cturmg system

roducts aqn
¥ ig p&aﬁawe@mrecws 356 %ﬂ%{ﬁ@ctbrm ALERSS Epsion medule) with the design
redqelei qagpporEhte ofranuf act uri ng system of the present
i nvention includes design of the nanufacturing process

(design es el er caonponents of:

i . proc ersrgr & gévwf fp roaluaa LBEFS g S%FD%@@EB%%%‘;?) s Jxchemical or
synt hesi sPh@freggsutica] P@H%i‘f?'ﬁ»al or pharmaceuti cal

prodiéict i opignt (donsideprtiamdf plactoessirdey'satt Beq@ipmdnank

I €SOl CEScophb '@)p@t%tl\%%%tﬂg%'ﬂ@nl eﬁﬁb%eht' énd gl%gé’&és%hch as temperature

operative contro
gugh as teﬁ%’é‘?‘%?fﬂd a'ﬁﬁ%\?"gﬁ'ﬁ?seﬁﬂgc'%’@sﬂ?‘\?ﬁ openi ngs and

cl osings) nodels; Also included is planning of the
syst aro hplded ﬂl@mﬁ@ﬁhﬂh&)ystm Kﬂdﬁmh@n‘ﬁbdﬁ@?ﬁhﬂﬁﬁﬂd’eﬁ}n&enals (availability),
aﬁ@é’cﬂé&uﬁ%‘ .&#.éﬁéﬁacﬂ&@utf?&'ﬂ&ﬂgﬂaln |g\7en tman:Eﬁnetrrleg'aﬂtf auﬁtlalag?ﬂ]and%ther

I nven
flgetnﬁ glf alng ﬁ’g’}?&‘{‘%‘i’f@e sysiem éﬂaprwp frﬁ@mqufortrpﬂl‘,tug%,%@qyk control in a quality
cordieldhe) imone) farshiit nefagement cangral] petformendeaedbmaientcaabytieizaiidi, batch and
cidssbttdhiahalysENl Fedlew GAE ProViddS pidi P& of%mcésrs cHBAY %tr&ess limits and

Q) f ormance management and optim zatio
pg er&’ne%&g{oss bat ch anal ysis and revi ew and

pr ov I"@CTREaRCe I e RERSEIt iypiipRbe Sustepkdompiisey a Single gistdied Slata base
linkiegriotadl ofetherldgeigs, prdaiiction edd feseibERIGS fundtibnsa6 G&Qmﬁhbwi oﬁﬁ and instructions.
Tﬁ@@s@ﬁlﬁ’sﬁﬁmﬂy QYRR AR R - %%mn Lﬁgmialtascﬁ&@ acfll ppo%ugs being produced

af Kok e%“*%‘éﬂﬁﬁrﬁ@@‘é‘%ﬁa'ﬂ#% PAHE 58814 oTEdisied dsta base is  singlo
S?W&N |“@E§'F9é'°'h'fat the sustsmi whetebyentdrestigfornitins isyigibtained 8 all stages, thereby
obvitihg tBé hegd To date ad-@hy witd thélpadsivitelsr eFr@«n9| ng di St ributed

gsta??sg%égssg §E\noa&elswe%r Q\qlthce}c&r?a%[:en \githQI-rl mﬁ" ? 'oﬂf gs set forth in $88, the data
b?‘FﬁﬁEﬁt%l’bst or# @'%?%@‘P'e?f?éesa?%wmbﬂk%d data base is a

si ngl e specgorodefiniiher mat i on for the system wher eby

ent er ed |dHeRfibRRdid U fiditHD Jﬁa%'nﬂ t ages,

t her eby ﬁse#&m&m{ié n%%: gg?rgﬁcr@g;éer? ry wwth the
Fore RES é’&‘%?éa

possibility o ry and desired, and in
accor danduodupiisiepPRibs dRstiiugs aridghemicsls, definestsynthdsisistepH8 8,
t he dat a Mpasamape(tiadiftss opb@fionateps NG pﬁaé@é mul tiple

pr Ocesse%peéﬁ% s?gél HZ?JRL tl%f\slateggoggr%ﬁong lﬂto otpertaggon ggeﬁgr i o

Operati on ste irons (equivale

phas 7e¥%5§% if¢Ri ti ons (site specific phases)
Product dReegiopddfihionsf or drugs and chem cal s, defines
synt hesi s steps)



Phase maps (transl ates operation steps into phases)

Qperation step maps (transl ates operations into
wop®rali’es st eps) These are in turn |inked to: PEREE@2156

definitionsMaterial definitions Equipnent details

(size, material of constructi off, etc.) Resources

(shared ediziepaaintioGonponent s (equi pnent capabilities)

The above equhrhéh: 6aa 148l JBlSklcln defini ti ons, are
particul ar cal and pharmaceuti cal

ouf 2L A8, Lo Eherm
manuf act ur 6. Knal ogsLEYREEthi ti ons of product
conponent £oRpPenis (esyiment fapabjithke®r noncheni cal product
man ufg_e tibove, Withpezeis anl ffteraN@ iRy, @rddattRullf$8atkd B Remical and
bfhacedti Al ' Al -
AR S TR e
FeTPRAPEEA DY Lg"et -tenperature, charge-quantity,
et c. mARgsed poihe abbae detabase deisaned i n t he data base by a
bui | der Mp@hsnsion pdsdnigbrel@ledsui WhipEdiufel Q8 @ process
hi story update service, the data base naintains:
Mat eri al FIERESFRE WRitt GC.°F.#¢di ng, subdi vi si on (war ehouse
pr epar at i @amaReemahd (wrgd-Rimpkralfs Kt RantityPAOF €SS
cont rTﬂja a@vé&&g Yre'OL nglﬂ%rdg%%xgerb&%’bui%rtr%cpdurévent s and
|'aboratory

operat or actions; | Inf'ormati on

manag&Re Atte S3EGed Fiym qpporess Biighardaissservce. tmdntakaspmeintains:

al ar ns; Rifaterial §istoomwite réacking, stiglivision Weeeheusdairepatidh) and packout (bulk

aedabia®f ed from systens such as an MIS (nateri al

tracki ng . PCS (process, control system, and

a LI MBS (L%’g‘%sg%”r“ﬁ srlt? o‘?"&’aa[ai"g ﬁ"%n”é&b e §*Eeg‘)tﬁ',

These systens #t#spre-confi gured and approved through

a canpai ghiM$dfbaratory dforaaiop MaeQEmentkliseh) altsamerRrésiRs,

when appropri affysahfPsibmlsOt assignnents frominventory

to speci fkc bat ches. Anot'her | ayer of the database is

conpri sed 8I"GICRATHBFEYs, operating nodel's, process

nmode Taese Sgia ieferrelipcted figrd busteme suchad as W@ (hedteisl. tradiigsystem), a PCS

(piﬁxtéz:fﬁﬁ&olt%ﬂ@i‘), ang a|LiM'ﬁQEQ)ofa%r)dlﬂiﬁ}n&PorﬁW%ﬁﬁ’énﬁﬂ{Eﬁﬁmt), Tgese systems are
, , e i a

A R S S BIG B Ba Rl Sl Rl F g, eer

2B BIeaHRH! l?@asr?iga%%%ff°a*r%veetewm asiedactesset t he

appr dpethertazerpiiha dettessis caspriskerdf plerd nfoti@sopdiaingl Mibaeld) ard&ass models,

eqiprhéicanaiasty aalstieBu&f an operation spread sheet. The

desi i S, i sed of three conponents all of .

i c i el SR B, i ol o1 g =B for e

InieaRiess tedigent desion 2athlnningfupafiopss it degigitend(pianejng médyites are configured to

selithegapp@sriatespmntetas, by ddritkel flobAhe dats Habd, Fi the ORBRRABIRA bof dnSopBration spread

sipcess Model er which defines the essential process

oper af [ %g sagﬂ nce: ke%é r ‘ﬁact i ons, key operations and
Regull 5 GFY" & FIMPRPRELT thiRe SARRPAR T RHWhavE & conmon function of
efugRg cOlBR @foegss weriuerise amy lipyts demspliance (e.g., for drugs-as required by the FDA). A first
component is a Process Modeler which defines the essential process operating sequence: key reactions,
key operations and Regulatory Ranges/Limits. A second component is a Plant Modeler which: Provides
Operation to Operation Step Mapping, identifies viable equipment options, identifies ancillary equipment
options, provides batch size scaling and provides equipment selection impact on batch data. The third
component is an Operating Model which provides:
i equipment assignment,
i, operation Step to DCS (distribution control system) phase mapping,
iii. phase parameters with review and verification,
iv. batch instruction generation and control recipe generation.
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Operation to Operation Step Mapping, identifies viable
equi pnent options, identifies ancillary equi pnment

W@pi7o1E38 provi des batch size scaling and provP@EBB2006/002156

equi pnent sel ection inpact on batch data. The third
conmponent is an Operating Mobdel which provides: i.
equi pranilatiars sbjgnimedd in ttel desigraudalt ipoRid&t gegph iv@nddelent, and calculates on a

((e‘fgn&; pr@%n's% bQQan{aQ ba?a\ﬁ&t @\%09}”\@%@5 r@a@ﬂing Qime! c&ldles (including critical

ew and ve
BRI TP o et B aov it iR e ghigeses nscionar
igfematicatthepdesion gicdtld iaadapted tfprawiaterpdiednstiugt thdhevethtigri gpread sheet.
modultae platitigdhesiulg beHims R R@REE ol 3NfodudioR YbaR! tRE inf b Fant schedule

\gﬁtaﬁ 'eblgélmgﬁ?r{ &B&egé?rg o‘i’(?ep ﬁa@ﬁﬁd{tc? ens%%ﬁﬁt pgj. Zﬁoﬁy ltam ﬁets precedence in the
GRIE Qfa?rﬁteé?ﬁlaww@as corpin (BrRieR SRfaul e BRRIsATEN g necessaryfo

preesr ANG elag)diveeerere inked WA d¢dit canipeigd atopdrtiesavith bifestativeqiianomadel' (including

élt@rfnﬁ’cfvgﬁlhht%délg@t R OhanlREtHNG siteS), @@Mé@gmé @nés%@yljioagtgp safety
onstruct t h Eer atlon Sn[f%r

R B oale o SRR R B RL B e M ) gbredi 0. o
Goarnenicpiseates ihe eafiigs| RepTbl eI %awfteharairfn@sdm eapligatfiEieglet where a

|Ebleasisheyiran devailbige Thé aghpbrentdsbreakd dy@bmbitgaridate ties of a choice of
eQ]UpHEMoY réqE:PeWp%%&s%eP B@&ﬁgmﬁfedummgm%oé‘t\ W{ &Q)ne%?&ie equipment

{ ste
%Eng{??‘?@'pﬂﬁeﬁt '?'%%?Pgﬂt"gger Pff°°'ﬁE‘lf‘8§§ ary f or pr og ess and
pl an)AnTiirstaee eomponanhifetvebey tha desitintane: planméno gredylesapievides the planning module
Withtdbtaifed ta@sighadatavhidhlcamriseasiket seldcivn| doehpbidndcbrib akdids® equipment and
J?Lfa'ﬂe'ﬂ glﬁggjn%n? A?eng'él S s%rr? %te uﬁr&g&g s%gI H{J\}lcpe? ar‘?‘ %ﬁpgcs# ?n fool fr?mework a

eani n rror ste
'?Vlgﬁ'ﬁ'étfﬁﬁ B chpape i %{F%’Fownﬁgﬁr 2dpent Hﬁﬂ@ﬁb ﬁP°'F'6?"dé%Pé€ﬁ and a toolbar
ro@EEya| Agreniiop spvicesdesiengk orlaides  usef hersmentsnpaganta user preference
rﬁéﬂa&éﬂl a’ﬁE @&ablh? of%fehhgeééctraﬂss?dngth@s Qﬂgﬁﬁh&’%rksaﬁsérﬁcluaés%mess security,

auglentbcatlon f'anv:i de(ta’alls of. | rgle ma%agfe %F Al e El.].%mm%n #ﬁsvdci,?ghamgwgrg also provides ali
Bedulsg of tlaﬁpplmtan@ databesrwitb versiar capfrol en@ gl trall, apfexception manager (with
@gignaibg bnd tecing)odptd sceeksBroachitg28Gysebhe!C an Scttnd@é’l’ilmrver is linked to an
&%'sﬁﬁ@&%a@@%d an'a‘gﬂégéhe&ﬂe §ér\msls ﬁr}f(@!j §'an %%ﬂgé Qc{l@@.ﬁe database, providing

utlllzatlo t1me

P g i R AL ML R A A ——

and @\ feashadigualibhahieot mpguipf the systeime algd cafied angxplera meduwig, oyersees the
fefudioh etefes taith ¢ebidages\iid provide HEfobéilﬁé‘t?chp/teﬂné m&&d \ﬂéﬁ la@Ehedule view, a

&%%P&ﬁ&og? XQ\R/' éﬂ%str‘ﬁcﬂgﬁjv %%nﬁ a%ﬁ’im/ Q\Uel'lﬂ{s g%ﬁi{s fF mg agergent batch

em use-inter
"B Ffa%%baéﬁif a5 <w%&qees'ﬁt'% Ghanpesand gpierel refewaRrPegat Fapapility evaluation
dnd gerforranch eap@eniéers nd dpthizadion.manager, a nmenu nmanager, a

comengl e)fpfbHﬁdef[mc@&d to@etﬁ&%tp Bltch ARG hermits t@ﬂt@ﬂﬁ%meters with mcreased

yle?Js ang hlé‘fe Fua}nj}'rfthan batche an a gﬁ &or&%sr&c&lqvﬂ?ﬁ&pro&ﬁa erp%ﬁ adonomlcal
ré?déettvwlgmh&e §$‘UPF&QEI§P@ suahtm@hef Rredvessorraduets. £hanage tiepdied necessary by the
P69 SunstedM ddr isthedulifgitINes! (4.4 Adith Oftica Pekh dRMants)réddarried® thebugh to the

OVI&%%& tqegnﬁu&gm&fsssﬁﬁ\é&%gcﬁlp? EI%'JE%‘REJ&@ n‘ﬁ)glfleqb all in real time. The

es _al tiron

‘56{’ ‘PO HEFLoN ipCRUSh S dt @ clopsd QI?HT‘%"%%‘ lgpR withdhe d@i‘%’ﬁ?#”&ﬁqeﬁects @ full scale
qeEInIigeT betweet heefantad oheraitth iendachrtkvents eitmgpdbackaforecosentesaid with

pgﬂo\ﬁé%ﬁ |FUr Bﬂorﬂé’té’d M&Quhe@@"e@uhnﬂhaﬁé‘e% ' Aé% résmt fok the B8né@iht fediback and control,

re%u][]atoabllmlts sg{:}mvaesrretzfuusreq byq lﬁ)ﬁﬂoro rregﬁ! zg% a@@oﬁg%s&?rg constantly adhered to
e Mapigeed in rsa'@v‘redwiﬁgesrl@at mipimyzation geiliminaticn o bakei rertifieation

hi story, current production status, and future

proj ected events. A feedback/quality control nodul e of
the system also called an exploring nodul e, oversees
the production system as batch rel eases and provi des a
cross batch view, a nodel view, a schedule view, a

mat eri al geneal ogy view, an instruction view and a
shift view. This permts shift managenent, batch
review, cross-batch analysis (wth deviations, changes
and general reV| evv) process capabl I | ty eval uat| on and

e — o
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yi el ds and hi gher purity than batches run at the

conpliance |l evels. This provides nore econoni cal
w@e@doct’3gi el d whil e al so increasing quality oPCT/IB2006/002156

produced products. Changes dee, éned necessary by the

exploring function for scheduling control (e.g., with

critical path el REEAILED DESGRIRTAON DEJTHE DRA $0 the

spread sheet and t ADHHERREFFBREDHEVB@RBMENA] schedul i ng

are automatically nodified, all in real time. The

Tax Py erall Sygtemiand DigfributpdBatabaseit is in a cl osed

i nfornmational loop with the design nodule, effects a

full S %alr n@e‘%’ﬁlﬁe p?&gntpn%&%aiﬁ %‘n évg%*l QJtc%paQ&%r&dB&on sys%(T is provided

and correcti
wRiclp I’?teﬁ'iafﬁ' |a§{sb‘i?“ﬁ‘% Pr d&ﬁ'ﬂ’b'ﬁﬁ‘f”@c?"?‘@kﬂass!@ gfailed Iﬁ'@ﬁ?ﬁsldﬁ%}?" with
n@ha‘a@e&g plAmirg, and swhich confifurdshacsecona sttianiry niogialel bigtdat fodtlexecution systems

%ﬁﬂ'd’c@és@oﬁ@c@ H<Bdn@l Matleﬁaﬁmgr%g?r%ﬁ%hda\%cklﬁ@SUs{eﬁg é?é/ctrtorhue\lv ork Instruction
e B lesSeat Ry Epetinefle PR cvies ok PRaLpteiraton oo

apgley ingtrumentaiian, glarmas, eyenishyi a@iqmgﬁcal[yasggqlatmg this information with related design
af@plirinng @ath, tosnddly BAdblid hd dbiR3liE ekifiddkidofthal te plRRAYERNGH e A\NMRIn design

|I$I!EEHEREE&§§EE ﬁé’@@ﬁ?hﬁ(ﬁ&@nyﬂaﬁa@{? %gl_nje 1%?@&)%%0@9 glews 1 A-1G set forth the

ase | n_dccor

PG PRBROGR 64 GTRPTen it DR 5450 MOF Uit of ProFm Sy died e dactur, he
Planind roetile’isng the exrlasigs ertfessibagk frioduld 3 ardrifieirpdlatige inthesfiagrwith each other

ah®dstRtcaearaass |h9\ﬂ1gcb%ﬁéiél|aﬁ<ﬁsp@élﬂﬁﬁ§rﬁ1aﬁiﬁ%b|&Ble\fér‘i:5}\structlon generation
P%Pe% gﬁeeyé%%g?nqg,g@gpeﬁnsg,b\f@ d.whigh configures a second

8or° execut i on systems (e.g.
Pr ocE'§‘§e EotFEFOHEPSJEP PR PrgeELIevalPPMIsEIR GEFRIAEUCH T Process 11 with the
elEmank pfitige [{Bysebtepsem mlpestadohtiredn WWihdkbakdh Sianufedture bf a drug. Figure 3 depicts

t%%l)mter@&’ Qnsaoetw%@mﬂ@%‘s/ gq %'dl':lé y tl’?ecﬂgnﬁlﬁé mW £hd W &Bloring module

3 g‘ﬁtgf gaéac?cwso? p‘lﬁ %ﬁ%\flﬁ ﬁ{émﬁll pg{,aﬁ)ﬁters éVE'HT% 7up8v léventgry and financials as well
ap extespad syrpart $yptems.soci ating this information with
r el aFedhedagh gandEatirbiariRigits flakss stdplb BégRhis qaddtidlin hdwh éh Figure 2,

f i .t - .
w"f}HIhg dgslo}{ &f eln N%ﬁb%&g}ﬁ%g@ﬁlcag@ﬁtg%l & ﬁ?oﬁéﬁ&%& Qdmmlstratlon) and the

P ﬁpﬂﬂﬁaﬁﬁqt”f’ H’g prgﬂi;:ti%(/r?ed{r ‘?08??80.“)0??"@ ﬁ?%‘e'fiayrf@mé:)f?ﬁ?ﬁ% Bgpsearch and
DevetapmentA2 @ ugk mahusaciuning ibrecefadeaeipmreal 13psralaive B@agipaend candidates
d6MNB® NE MHrdug® pladnitg aA@ SheduingoiduA @exﬁstépofe |@§ﬁré%ﬁ% Is6t@p to prepare

gagtﬁé %g%lﬂ:[l(&ls ﬁ%‘tﬁ?@&%’%mu%f %B%g rgc é:l% %P q? ver% 8! \%(/)artérﬁ]& 18 follows (if

reguires) enddbentrierampaiEn et A B@fﬁ’é’ﬁ'ei’ﬁﬁts% 8% éN'tB GeV'ar‘fa!\/'PYf’@t'gat'°"s 21,is
ngenethafinahsich &ffreqirdcess 22@fug iproeltdt manwdadiutisgeging with 23 analysis of API

n%ﬁﬁ]’%ttfrH& Efoﬁﬁ‘atlgte r}%r@ér 'tdjéi‘fe&flnfcﬁlﬁﬁt%ﬁ‘glstﬁmgﬁ thBQ&{oﬁttﬁeosr}stem a SQL server

dgt?lg%g é WC?IY.?& mﬁrp%tlog Ptbr%g&wsa sﬁg% 8r°8?§ﬁgﬁ?e?ﬁffz?”h§ﬁ?i’sqz'1i plant models from
sisp ddlgehedes fpmodtaps'§ and capjrel mogtiiran) deps b andol7. infeematipreisasmihe database
isStyht dRSAb LI foREsp€ 08 Ariaerd @ Meiruhnin§ 6f ttadofvbht FIARKE &6 ki c@mpPdigndrespectively.

drug As gﬂo%h' i Og%lrefjée E6 ﬁ‘tg gf tﬁma@g glEpJ c%?( gJ(erﬂ oﬁ&rgﬁoﬁ%tldﬂg&ée on %lher steps

bet ween
whptger é’ﬁ?ﬂﬂb?”?ﬁjﬁe%%ﬂv% menufaciuring qﬁchﬁ%yqlqﬂmeatrda{awéstgy&wbe used as
anpprortety erimprbvepbe meredngraign setad and ipregarstiop pf thie ogeraiegininugtions of step 16.
Sﬁl‘ﬂgrlyf da%?%@l‘escaﬁlﬁalw&upﬁﬁd ﬁéﬁa%\rtl&%f tr2 RO int¥FkiGHT®f step 16 can in

oS esfsﬂa%cgmgalgn in step 19.

t‘b’é@PYﬂde °°a‘ JRYREAIT PP ”“%'E(M‘% res?]e"{ff’ gﬁﬁ‘é “aip uning R

Peappitiopf tb‘ﬁ DEF regipe mwﬂ@wvm@taap e hardciy Jor step 1hie ryrmpg the

cérﬁ@aﬁgﬂ a8 el & tuihoARBTINY tedingadatamalersamstedse apd AINdr séhengeRaRunning the

gmbl r production. The process proceeds sequentially
Process, Research and Devel opnent 12 through

nanufacturlng process devel opnent 13, scale-up &

equi pment candi dates definition 14, through planning

and scheduling 15. A next step 16 is a pre-canpaign

setup to prepare operating instructions and then

preparation of a DCS recipe step 17. A solvent or

water run 18 follows (if required) and then a run

canpalgn step 19. A bat ch release step 20 mnth

o, . - ~ A 1
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dat abase 30 receives information during the steps:
process nodels fromsteps 12-14, plant nodels from

wae@p/o1#438 schedul es from step 15 and control nRCEIBR006/002156

fromsteps 16 and 17. Information fromthe database is
then distributed to steps 18 afd 19 for the runni ng of
the smbv@buter contraliRE intefRtidnlhsterABMIR Gebeht@ivpRih berlnys a Mifititude of

fﬁ&ﬁéf}@ Atgteg Y %g d Ign lﬂé ‘?‘ m@tactts I;l/ﬁh ﬁ@'é)lp%“ﬁ /%Eo\%ﬁgk rﬁo%ﬂle 3 with design

exert U ence O n

Car*%’%e&tlpfgﬁ %?nwrﬂm%"@&afey Lerprgy '"%‘E’fﬁf‘?’é&l‘ﬁﬁPF%@'cb‘?‘&Beé‘@Sw generation,
ahd vedignpnfermiticdlddr iazandogs aperali@s fegordéit stee th1aise @amning module 2 (steps 14 -
£ ﬁé’)ﬁﬁté’rﬁétg Vit tRe é)JEBﬁr%Wé’edE&ﬁ mdbfe @ﬂﬁmﬁbﬁ@f rRtURtorafbn data relating to

%F ed%%r 9qe prgpat?aftloﬁ ?ned cﬁ& con‘filrol ngne %Etrerlija‘l‘ﬁetsc%gcsé u%%?esequgmerg ‘utilization and

%F’é'rﬂﬁ?daftl% Aatgy At Ftﬂie1Q3rS'lﬁr9dP'PfW§/f€feﬁ%ﬁ°F medulesaisogecelyprgptaligpm the solvent
ra@and campaigrirupstepsiofisters 16 @md 19 torpUpparEtNE ian &4 pm:"rmamh tiya related function,
Msteh 162%@ gﬁﬁn.rtgqngdhe 2%9& H@ds 18 Y o HovRE abil for fo sasnaahgaaqd"emems

|Bcﬁu61€ P &g}genﬂ éecﬁlrenben{slfﬂcéactt%jeusla% %%géneargeng §{°§ﬁ“°ﬂ§ ﬁeerqs 101 and 102 feed and
RTenare informetine ferdhaoadterial azcouniing|sysiesm (mans)and the dechintieg systainepmputron) at
’(DJ&:E Forrh&agenhdnt SRRt a]:&;ccﬁhfid stdhs @8 arsOilo\prVide biersightidlanagers with schedule

Pﬁ‘a‘n&ganti ggrfocﬁﬁgﬁ?:@ h’tg{?’ acf &B‘;P‘rﬁsel(nauﬁtgr%% L ngodprovu%ed with data from steps

rati tem of I nve
RS 1. QURSSTOIOH oA TSNP Mol st e maB e Fsuismens.
chlitiratioe mandxdr suntiméshant avessypihg datan Patadeaisteok 18amd Ub & santydt stap 105, to an
Iﬁ@ﬁb%to%&%hrqﬁé aéllklé'm&;h&fuhr%rh\ﬁb [ﬂﬁ?@ﬁﬂ)ﬁl@h é(ﬁﬁf)l%&é(em 4068with plant recipe

c,%ntr A aﬁrcl;]c%ssqw OFHIS 31en ?ransm I ? {ﬁereﬁ &:) da%th s%han’ daYﬁ)gse 107 and then to SQL

%ﬁéfrf&ﬁbeﬁﬁo( Rat? éyso trA'PS”EtfeéEP tI:mQatqu@ JorfamiiMRattegienddrop a material
tiestigpsystdrd 1091 dhelbjteliantraekisgdyStemi 10Malédt@nsmits data to warehouse management
ﬁﬁ %@ﬁ Is f\gﬁfnﬁ QQ'P%QIII% H&QHI £c§mfnﬁ sPJté?rV {rr%gg}glt T M nﬁ'@%@mpalgn definition 115,

VHFI éﬁlgllglérﬁlog ﬁp%{ﬂ‘@ ?Pgictt a%@ﬂ%?'ﬁ i feedb B%a] ﬁréido tlflwe %ﬁ% 109, PCS (process control
syeiea) 108] Whichsung theeprasueige ane MBS AR Fhie dateibeseftnrayidesidat for the steps 18
%@ 119l athre lgOdlity Gl suPdhcél bR .at A0, 20t @Rd 402 LrebU¥@ approval of the process models,

rﬁﬁ-ﬂ a%hr@%str&c%%aa?\b %drwle%l \3‘ th%v%&ggt%ﬁ gﬁg\égr? anqi%taf’ah aeggg resdJectlver

run an
10 t PHARGFLI (@ RESERM eI Fote a,matt?"aﬁ?n aptie S1F @) seRgule of the

rhamafattiuing, plaat 308 Wit arlib@rfack e ipbarationrefyoutrwatiohemadeofiths tiesd module at

ébg @Bldntlaa'm@r pétdde nﬂ@élsaarfd%héal%é: RAShba5SRAHM: SRRt S: full history and
actua

trackmg % he%anaftacgurm? Froces(s](egmc mg!l_raitenag;aoTaicoptéH noglﬁlgg ﬂlstory at 30d.
fﬂi’i“éfﬁ’a’f'@ PPIAGEHFaaEIBRETG e Hid Reeamster daMiders LRTeaiTRineg\p30s Builder 31
denmees Speratiodal itdres ¢ GCointa tHe lgta Syt 80b(ab O EaMHédtediniptadbseldlsAdent 30a.

FEéaEtlo%Qlﬂglgﬁ? ﬂgteﬁﬁ’( @éfﬁl'tl(g@tEq@Bﬁileﬁggtglrsoﬂ{e offtépéldjﬁf%mﬁa%né%re contained

\"J
BRR oo B SR P AEShohighe sF’@aﬁf RO BIeE & g i, Phase
mapszAnd @ppraiipistie dhaps ark ceitaingd B 39mm Toe dpabasB3tin ihtetf@ced vith all of the
hddaRs ddsigt § gﬂﬁrdﬂlg’ligane QRPIPIRE BvitrANARAr) 8dnkthihtly YipdaRid@M@NEHisable the

%@ggbg%\%ﬁgeai Wénragsﬁ[-?tg stpbao%alok Qpe%tuor? Qs shgﬁrgg F rqar%igang% as well as
RiERed Pr%qeswé&wz 68: IguFeg 4R P fucth Fhﬁﬂﬁﬁtﬁfaft"é\eyhaﬁ"ﬂﬁ a ¥igpi querriding FDA

mietessing myrasetessds). Thegcritieatipttosteps 0 Gteaps inudhed indtidtirigrodihe production) of Figure

M@&&%A{%o\%&& o rédilimé REdREn&eNtrol . A process
hISthF" hen transmtted therefromtg

hi st : &%{Y'%GSB’SES,‘SW%%O°£FPH“’WE?{‘a?"d'a'é@ft'%‘é P{H?F’ comments 501,
eirstrerliresionalB@. 50Baudit trad 508, exseptiommanegertvett etrer hemmingiend drbeinne5 04,
abthofizafdn, dltidnticationldA8 rokid hahsigeed 50t & Eibrddontrdl 868K HAaccess and caching
system 109. The material tracking system 109 al so
transmts data to warehouse nanagenent 110 which is,

in turn, sent to the material accounting system (naps)

at 111. The canpaign definition 115, wth

configuration approval and | ot assignnent, feeds data

and to the MIS 109, PCS (process control system 106,
whi ch runs the production, and LI M5 108 The data base

30 prow des data for the steps 18 and 19 Three

o o - o, s o, P NN A NN PN e
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tracki ng of the manufacturing process(es) including
materi al process control and LIMS history at 30Cd.

woeovnsizehal paranmeters, engi neering units andPCT/IB2006/002156

paraneter definitions are mai n{ ained at 30c. Builder 3
1 defines operational itens of Boc into the data base
07 aB0zectreld OB/t tReliraraivark as@melos teRinted8b2 shdf®as Witfnctions to allow

81 dombitérQBistrol, WRA RE fuﬂ}:tloﬁ]seéf 'a;WhEétu@rﬂﬁol frﬁﬂé%dpﬂ{*%?t 9;8&%#1 lree? 512, change

ces are contal ne
g o B SR e e 181 ot poayaser 6. Wit e
Pk Bespriaishosesnectad tnthe databpesB0men detive sPitaereerBaPand aame schedule
deperat i on step maps are contai ned at 30a. The dat abase

30 i %lgh%t3§)i'cfvaig§9n Weltv,gw% l#n%rggnu%agﬁn ?&erﬁ %f tgf r?s%ﬁ& %ntlon asitis

orin
AL e preceises A (THis. BPETBIGR cegroD Palpbook 6or a Word o
&Xpﬂélebﬂapgm)mb deélgrpn@dladtmmmommmeras of@rocess nRBEEWP, plait model 1c, and

dohtEhlibr@Berdtig thoBel 8. R’éé‘l ccﬁﬁgupitlm elid é%‘ﬁﬁ‘ﬁﬁheﬁ&laWagMﬁg 108 with

a Vi ew
e@fcg%h\qulfbrk nas‘:'tm&o& /or Ip gesg §?IW§ [ sz?néh@tfglagtoglgtfd/ Iregpe execution.
Rawi qafadsdqonwyglg{ cglteétﬁg at£go Pist evprys: jalqmst yestiadtienstvithiimeystarips. Also collected
ardRATdat lnstturrcent) da@fanfringéstigatibns e ports anBirevatd dbtd@%b*d@ilg%dnodule 1
iftSHactd \? ﬁ‘al thd pI C%émmﬁ GRAILS W@Ens rg@tm%s?@ﬁﬂé/rggo%rceg ?orlr?%gg.ﬁeland material

rglate? ’}”P’Sm uncti ons

A R o
"ﬁ"&?ﬁi@@"eqm’rt W"E?qocwith Hesion| Rlangenalyrib, exeaudiom gneB€igment and collection, the
eapldring Moddd 3 Sffects BREMRGEW, Grkd %h%ﬁﬂyﬁ&é\@ﬁ:at@@&@&@@@a@gbmt provides

pé“%’“ﬂ%é?*% @%@5 Sl Rl AE L RS AL DAY ot
é’f efl‘ﬂf@rpf"a ystean of Jupriy ehaipjdeth 12Qy ieriann@anagerpgnt @iy PYrshasing 121 and

offenirancials ©8:the cdw dafe dolectidne200 (s13adpicatested by expal €@pdriNistems of LIMS

109 @MMg @Wlked%éﬂena%\fﬁagﬁeh@m syt 194 gnd tt%mﬁggﬁnag ment 113.

di stri bution manager 513, nmenu nmanager 514, s

router 515 and tool bar manager 516. Wthin the

The DRtigMRIYRIt separately connected to the database 30

are active shift server 600 and active schedul e server

601 ’ﬁ\@d&%ﬁn gbn%l%dgg $ ofthe FULhMIVEWOR, fastdlgp‘?ctémpkliélﬂg{ Pg progides a

l‘(% % ns [EI sent |t vention as It

P 8%8 .yﬂ%ﬂ‘ “ﬁ GUEE B ItesfAce vt éﬁe'stfﬂrﬂa% priqr gepu aqdad#arpase 30 with
r %t'r@q wdeting adhaving ednetskar@Brdcilic pracesé (30d, 80e)Feapipinerftiahddchédsiling
irédtingtoR (30b,/E06, 300 Shg dedigPAYMtR rﬁoduléﬂﬂtéke@él'mb@ﬁﬁ ﬁ‘kﬁjfé?:turmg step and

c%ﬂﬁs@% g@ng hrol&i apdu%%tg I\JIP g@ oorrﬂggt’saecq%c des nqn &sragnef @ (T: g materials of

t
CEBAt Do RSP IoS) 3 KPR BSOS ToRe i rBETR o0t cetaled mode
comwisinaithe faewienedhnpeneptsoom@stiorcrglienoes, Syarhtdpinkthiztidrd) Mass Balance,
N&t&n@@@&rﬁﬂérﬁﬁ‘@ld@nbn élﬁﬁ]’mﬂﬁ E‘é%&ﬁéﬁ S@t@s Tﬁ?é’b}g@ta%d IPﬁ)cessmg |ImltS

| |
PG ot b s 6yl Sy ot s gl dptes
oPEng BifeRtterd H’?haf %Pﬁfd torArtostetiogbit oofisyre plaeiftoprtexecatiah systems.
pr ocaematiod @sut infdtRe Gi3igh gHoduteiel kekefhed tHrd&bl@él%&B&qU\ént HedsBd modules,
t%te@?&i%tu%&%uﬁty cE‘Atrtoﬂ ﬁch%ﬂ?atar t%lné”‘cglt)%ﬁ e;r?rs %}éﬁnlf inpptting data once.

tine urces,
pl an t'?]ré’%“W‘f B "pﬁ dé%’é?a D, Figye & erddiouresr’ §uiCs design mofyigyhis initially
imyiresaed wilh corprliahas ligrits (for dupd-IHDA lingts)ras dvdridding, eleanedk Tadwalliedngonent

c6fiblratiohd. PR cfe’éi@mngaﬁla éM'nTphseg Sn%bél@mo@l@rﬂb %Eﬁlj rb/o%bl@v 1c and control or

ofgt i oy SRR <Pt &, st el ingkpactons anc
°%Pw'*@§ew@@ eigegulaighaiengep and 'l"]di? tovihel mgnyfastufing pregssse The plant modeler
1eprnadype bpendtioA cbperatidnthappihg & wel BslbaldhGize kbl hif ih relation to available (or
managenent. The planning nodule interacts with

external support systens of supply chain data 120,

i nventory managenent and purchasing 121 and ot her
financials 122. The raw data collection 200 is

suppl enmented by external support systens of LIM 108,

CWMS (conputeri zed mai nt enance nmanagenent systen) 112

and training managenent 113. The Design Mdul e The

de3|gn control nDduIe 1 of the ~present |nvent|on -as

N 1 S A ~ - o o
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i nformati on (30b, 3Ce, 30f). The design control nodul e
1 takes any batch manufacturing step and conbi nes the

W@eneniT3pr ocess sequence Wi th equi pment speci PCTIB2006/002156

desi gn paraneters (e.g. mat eriﬂas of construction,
vol unes, capabilities) as well as materials property
nenéssarvomhwpmem Jhepplad roeeler idtetfias tqpmertdptions @QRPARcHAM lqtﬁd’ﬁ%nt options

dsQleh Qé’\élélwmﬁ:nﬂgﬁ‘l@ MRk Sor e%eﬁltsb@alor$&rgl?‘a@ﬂ§§t§  THRGH3f dr BSkrating modeler

{ﬂe %r?&s \ﬁ&hgﬁﬁ%awt?ﬁwe @ana? ﬁgﬁ?la%pgtseéeg anqua}?Efrowe%/ @anngﬁ grodule 2 of
PHippey gq;qrﬁgth:qukpgtpgrampigqst Infematieneand plarningyof plentselendien, tdnaponent scoring

(ey@iafdni on gruiahts Rarfidae @q@lsRdngahdipRlidieiBEUiRRnT e iRRIaBHEIR inferchanged at
g%@ﬂ}eglﬁge BlFrﬁlr n@%o@?e Qﬁ%r tﬁ‘é‘&‘%@& p{aFt%odgl r% ﬂéggnérﬁpmodg%er 1ncjsestabllshes

automati ca con ure
HPBFHATTBReS trf’ﬁaiat"i"rﬂea iq lﬁ%s phass @?Ppwedaw%w quhqsep'a?meters with

vetificatiog Hbageh linstusticnag oeration sbdqostra rediperpshalatsh, THelvempdngnts of the design
rﬁddumpﬂﬂlﬁé 5‘ glmﬁlaiﬁﬁ)bbjﬂ&l @Aobél)‘f MﬂthOQ’deJ |ﬁ\°9rt*r@flonQ;f whAHR system is designed to

[{Wﬁl}ﬁ erug% Cll'é g %cgn%{aﬁSon 0;%/ \g \ﬁ?{qé gyspeFrha éﬁlgﬁpg%y%ﬁéplonng module 3.
Fi gu rTB% Manfaptying faesegmMeroel flowres 4 prsi 5 niovidesisaraen i7ARandg esiviews to
navigdie the eittird @rones ddsigh. tThe pocess GEsIgH S-aFdWrddinkibdéify eRBronment where the top

;5?66@§sr n'i&ijlel%1 %h&%ﬂﬁ‘hgérés“.?é Ie@él lrvh Srf&mﬂg cess and constrglnt information (e.g.

ura
SRR Epa e M R roge i OBt P bared 3BT seguirements
e Hhellqwier drerating mate| lenelif03 faddsrredigdabersting B&ampiers e#lls Brocess limits that are
didebel edrosk thethtddeim@sardnp L&KBIY708 R BFokérPddwn ﬁaﬂf’op@@ﬁ{g%iépg Wﬁh the entire

p cta\l:l; sﬂﬁﬂ i E&llla&gd Qngreﬁtg %ﬁgr%l:ﬁear S%F&ettsallﬁbgeé;e?th me f%proprlate identified (by

e nmanu turin
YRP0T HIBE=UIREH IR PBR) SEPressEHATNSH e peseiogs #18 ifed. Selggion of an operating
steatirchcodapsed ssgmbnt gy opahd detall wingbvata3minodeeationvsaied bdneeters. The operating

P8 me@&wa@rna@gk&&@%een 7th§e B R wmaﬁépﬁéd géaaeatg 964%%«h.ch are

anci e 0
S BP0 0 7o AL Bl Sl e Ve 3 Gt
ipnkese the regsiaigry d?ﬁtlﬁ %‘6 ﬁFfP@PtefértO Ipee Wt thrje ispe déviationllgpyond the set
reguta@narequiremértt himitsted that c@mpifantherepdilp e@ssameld pl ant

mode |F@[1re§m gncﬁbaéeﬁlc{ d lggl] b8P Lvﬁ'i%hg\gs %%&P ity Bt get\%en relate%models in the

AT gt T —
tieigllighis the Pflt'e’fﬂ patl) (sioperwhich affect imilp difbeepreages) pimevntin Eigiude 6 as step
eirhte 7 16 o Erititd) BeFH 718 6&ndt B RY tﬂ&ﬁn‘uN@éf%e'pFHc@JsC h an g ed at

2a b%g&fﬁ%ﬂ\_\,{w Etﬁremlal’ﬁgg}e ggseg%? %sg gro es g se uence usmg aﬁgﬁf)nthm that

node]
QeI GRS AED BRPrprialp ap%mgggs mvaw%muﬁ Jo Bt squipment
The désigw mobiule pragdes ranstatiet & gsnevdl prhcegesdqfiéncet tb edfu,upn’ceat di8s specific
cb&tatng debd. Phe Q/?t@t% ﬁr@tub&ﬁnt@ﬂ;@nt(b@ﬁpn%@} deidfd &@e%@%ﬁé’?‘ﬂ: Ic&lggorles which

ST R R e
Séquevﬂ?é’t‘"qﬂgé’bﬁ *naéﬁﬁeuugere@ﬁlalgﬂwntd ysasaisetinieddred endingening units for display.
Ths ey@tehipravide Sfjaeutdr Stuctioh dahidbtioh B&e WS bR MiIRL:db8] With uskd @Sfined

3. The Manufacturing Process
Efﬁat&gﬁaé%ghgeg&goggg%tg rovi des screen 700 and 700a
Vi e\/\/§;°'lf8“lr

tﬁ\?lob’ﬁﬁr‘éﬂ@ﬁ@@@lﬁ?" pigteRiorbadakylss sugimarydegicting equipment
opione essmpatb i kptehisige and3itel cgalettiatmeg 6é ised aganvinpud toragiidnning system. There
|§M’ﬁ&ér§bl§ %c?&@sﬁfeﬁﬁcsﬁ&ﬁlg Bnﬁ@dels79§p, an§ hﬂ&fé-tlbﬂnd:del WFeSoomstrubtSd such that

tf%ﬁ fconYam gienenc r?aeulremen?s agg F%& b& @ tP ala{]?cia e%glﬂwgr)t dat?tﬁée W]aa%ﬁneé similarly
cpifigyied ¥88@1 | evel 702 adds cl ass based equi pnent

requi renents, and the | ower operating nodel [evel 703
adds detail ed operating paraneters with process limts
that are enforced across the nodel hierarchy. Level
702 is broken down into operating steps with the
entire process shown in collapsed segnents 704,
arranged sequentially beneath the appropriate
identified (by type and internal tracking code)

equi prent with which the operations are |inked.
Selectlon of an operatlng step |n a collapsed segnent

o o s N
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Figures 4 and 5 depict a user interface which shows
connectivity between related nodels in the hierarchy

w@boovker7aiesi gn. The Mass Bal ance i ncl udes ReacP¢DIB2006/002156

processing, and Tine Cycle analysis and this

highlights the critical path (Steps which affect
ThiePlangingMokible process) shown in Figure 6 as step

el enents 710. Non- crltlcal steps 711 do not affect the

tim ro e requi renents are

s 40 BeangiuePhR 2 5hin b bR ey i systom tht
sanegeips plams l?meﬁtcf@s m@@?qs desigagequiskieanisémreaiiable plehtayuipment, utilizing an
2BJOKID [k Ab&s soRABLIINEoeIB BSeak|f B ko S MALS thb Bapabliity afilsg design data to

PR UL RVl ovdlUi SRR Pl @ P OV des

trans ation o rocess sequences to equi pnent

cl as SIYHBYY feaire %‘P&(Fﬁ’f SQPgHag 9opife yalRed P RECERg EWdels with
caintlatioh pyyerall matedatesing resehecfeaadlttrsnm:xbsm eyéna @rodaction schedule .The
SCRIdRIBE big6rBhm Wdair fehpakt 6ARH dishning mdald. amat i ¢ reduction in
required user data entry. The system preferably

utilizes process sequence building bl ocks that are

Bxeloring Maddlgur abl e and uses user preferred engineering
units for display. The system provi des operator

i nst FI’H& E*pﬂ:‘ﬁ QORI Lidn pﬁ%%s Q@ cem&{sést 4 Mteﬁﬁtcgmpureéﬂo Brrelate design,

I OCESS
oS3 G0 RPROR 10 Breshine b Ba1O% RR e PORELG oG RTEcR e ppement rak
tlgepaqjlm anplysigy pmda-pgl-t@g ppdatingref stertyinngsries fiture prentorihe gehedule is adapted to
updgEitsel§ @ith dudbit Btati vian @Htdifatd Wit tizyexbAtidnEatiroRMynt fRoMSRdthe Active

S%ﬁeo@l@ )I A]Q'Htaret n&rald @E‘éﬁ'té&% ?Y@tAgme sﬂi@[n@ slligsod% gér% f%lg!)lg amount vs.

acCr 0SS %%S em snari ng
iR P b e E“'saﬁ"éb'%?%f%a%@'esca@w'aﬁm?mﬂﬁewh no user

iteypdtian.n generic requirenents and can be "fit" to any
| oc ah‘h@%oﬂﬁ@rﬂédu@ﬂé @Jﬂﬁ’gﬁ%d &Jbré\)‘b@tréb@ﬁmééai&iaﬁfnloy upcoming tasks on a shift,

bggegif }1%&5&1 téc%ﬁlh eSI'gn gataE Lraanr%vgg Ia\ﬁeéﬁge FhISTOéIC?,},giSﬁE_thett %F’? ng
pl anAicAHPRYsHalyH %ﬂaﬂtef?em@wlse'gvsmﬁﬁrﬁr%sewnqirfatucqw ARp View (m the
eprloedastich Bidgpictediq Higare MpwHich id doreal ik hiad bithgpdedigh process of Figures 4-6

bRy PRSIt Stebd 8d0%id YHosd Wnidh BRE kakg'm&cg Qﬂor mﬁis%a%shot Steps 801 are taking

TP 1A PO B S AEE0T A4t BB SRR bat ch si ze

t o méAtbelsh epyigw lugdsinterigen inas integrates dpiani pignninganf preevtion in one view is
degited ih €1gEa BSStESy whith GliveSGil a1 tHkbmgad @R nofkl &s 803 Ak Sk which did not
ték@ ‘BB&P&- fiiePa ds'EBQ qlr&d\%&lc!?at%ms(‘au#getd tc? Qe é?t/enofyo%raabatch v1ew and cross batch

terials and resqurce reg%
VBYVB BRICERPETH OLa78EITA Eraphsn EnechpERPGIM Fnsag"eaq gewee ﬁﬁqrﬁhtzrscewaﬂson of actual
Vilges$96 s erfmpated tcRixpentrdrogmpdsitd ivaluesBePl or i ng Modul e The

EXpl efdcérg r(}:]im%ﬂéﬁht@ (hguts)%g' Qé’fﬁed dgj{llgd dYibs %re]coﬁr&&ma LEtsf §xe@utlon values in
|
rg'aY t?r% {g]eﬁgole dre%ltl g%at hre ea%e gross sgst%rp Svﬁgtéturg 55{5'915 ﬁ%pansons of

execu rea
"ﬁPGBﬁ@PP@ﬁmbﬁpﬁBWWﬁﬁﬁﬁmﬁanagenent realtine quality
anal ydatgrialaiededl@m lusdr OOMENtenda biabgs efsy Sikiiiatidn dTe@tefif fot

xrftéﬂgééﬁﬁdeﬁé{gsnﬁ Sne v@%s%ﬁm%h&lré § Aasqu%hgw%fﬁéngl ok g%h&eﬁ through the

st at via an 1nt

"@Q'éfé‘ﬁ‘frlng Hrogerw Iarllddﬂ%lgfliﬁd af Rﬂmes&gt ab ﬁtefpé Q%WF?V%Iatlve amounts being depicted
aswhibdihingsagh of Keddentfied stepsgener at ed when tasks in the

Act i ¥gursah 66Blﬂts$m$>|oblpdl5§{anafokh$ﬁé ccﬂiﬁédhm\ﬁeeﬁfﬁ@lé%po\‘énts of the design
n]folaﬁ ?HI{ Jrc?cggs mnf%éﬂ% aé: tmo&l f c and oeﬁr? ﬂg ?]r coﬂr Zwodeeﬂd wi hrtT)esm steps and

thely f"&f%&?n \ww thﬂm@t@zﬁiﬁ? erjr%ﬁﬁeas Biag wellias a gigwitiofangice teo
provide real-time cal cul ati on of upcom ng tasks on a
shift, based on current state plus design data or a
novi ng average of historical execution times. A
canpai gn status user interface that displays past,
present and future in one view (in the explorer
function) is depicted in Figure 7, which is a rea
time view of the design process of Figures 4-6 being
carried out. Steps 800 are those which have taken

pl ace prior to the snapshot. Steps 801 are taking
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pl ace at the real tine of the snapshot and steps 802
remain to be taken. A batch review user interface that

w0 poggrases desi gn, planning, and execution i N"POREB200&N2156

is depicted in Figure 8. Steps which have actually
taken place are noted as 803 ahd those which did not

t ake FF!;IUI%C'IQ lﬁibleckrt%ﬁfj déb‘ktsa%mé-gﬁsﬁiﬁ@f e l(kirEbR quhlfements) 1a across all

oqgwe Wgs?em modu%g évsa{h 8}/ nnlnegi,]bre%rgntrea ae gﬁtechﬂ sch%\#ﬁlm&d%mceq %Hgtg rﬁ enforced

EF’PQ%‘?‘Q 3'8"‘13?3'89"‘ drgedugt life py¢iel@pd E’B‘i?ﬁ%?ﬁ‘ I8 tige: regt timgipatch release is
anabletes 806 as conpared to expected or nodel ed val ues

807. FB{J%CIQ%S.;M&QQﬁlhl’fnt@&iemf%erg bis; 11 §) 1.852,38f b Bedh Al iGyration in an

are C tua executl on values in
?‘Cg‘é?l gtedwﬁ pl?'bw'ﬁ’hn%g@gbafc & a"? FHE aB%Tt ch rel ease. Cross
syst &iguees dHril§ ere sereen sbefayhighsiiustiipiie plidnef thefpresent manufacturing
RGN RGT dy5tei @ MR/ TBict RIMIBAOMENUSNEHTrBEEnd cOnthdlih@ddcathent generation

a% B lat‘?e‘t*)ﬂ’an\J ﬁc?sglb?%%gc&u%tcgg %r”r?ﬁrﬁ:or%%?em: gss w%ﬁ%oss of functlonallté and with

vi'sual I zat | on I nterde
RrPERPLeSIBAINtToh TRy Figue 13,2 eRlghHRuBteSHRPYSt ?QQIW“@ oA regu'fed
raraaekeaB0t fisrdepiglad brivevierdmodceeet shof. Agvindpw 8@2aids apaakd at step 302 to provide the

feGlRddry &hrﬁﬂte@fenﬁb@ﬂa{ﬂjga rﬂﬁ Shﬁrtg 308 or %ﬁé’?@ aﬂ@?e WHich el gRdcBdsi¥dlel must
ng ere, nlltq? com o res%r% pﬁ)ce ure IS tf(?realéa a pa?elﬂll docume?)t w:tRths drnormatlon and to use it

ure

fP"dF?FP?'ﬁQecE*‘onnect i on bet ween t he conponents of the

desi gnFigoed i, &intiowo 8 100IusiE@s:Iheappliehtioh lof thetegiatorgraghiab telperature limit to a
ﬂy &9@5] %*t Ha s@l@ctmtera%nam% thé-gt/sté’lntc}ae@% Infoadit 'Ieyﬂéallgg&h

ra ta of d at abase

selfeglon i< SO Gl e cORP R TIE @ SENPRERE | b ook

f or meriguredi§ g vigdawi20 iderintiegsthe wanfiegfion df Hhie ity dgaigst en Fetyml production run
WidCktis$ RN Hakinelks B0 BASSwAI valusd dubifta SrYGICEIMAIMD AgHIre the prior art and
&%Etﬁe%@g% \,ngfyk&% i E%g;ngﬁent ed by schedul i ng) Si nce

orced across the entire syst
(pr oGilte PilKeras s PATEIST GLERIOND Ff VPl (R{VACHECiYgnd water
metering FrROWATER sshewing spreadstiebtealdia bEingjouilefroirihelmpdet Gseyaows are obtained
W-Us&r'ehwj#onpzj hiftRF BleP Riddel. Matelial Inforhatidn is- obt%med?fr&n th@ d&abase Equipment

|a@|imag<|m I%%% cﬁ% r%g?‘ram %\2 rdIF{a]lPasF i (%ﬁ'\erur_q an erlﬁgl Tg}lcign ormatlon anr}i the
rferagation &g PrerafiRg sieqd|shess is wiflp @a'ttﬁhﬁnﬁ'B? by 'P%’““SPP t"f?é“atm" from various
fuRsEA birasiny AarudveifigatiiBnagenent system to mnim ze,

i f thtls Er%er@tobmhgﬂﬁéeabw}}é@én ﬁﬂtaﬁtll @r§wn§g§lqs &W]I‘u@@éul/é Stbhe present invention
ration and the 0oSsSi b

doc
TR APRES BT Reslie) Trblsct e, g Fospies pgpmeter. saupmon
¢ammenengriing: fnapeial CWSthamﬂhamet@rydmehgﬁﬁ(lf ewmendghe like will vary

ddabt8ing fohefpPlidatdn livdusiey, pleve kegirefiets afdproatidking Aanufctufed, among other
t .
A 6 S AR Eh3 5o pl o RN S8 oo Y5 bR ctoms.
provi de the regul atory mandated tenperature range
limts 303 for that step and to which the process
nodel mnust adhere. The common present procedure is to
create a paper docunent with this information and to
use it for manual checks. In Figure 14, w ndow 310
illustrates the application of the regulatory drying
tenperature limt to a quality control limt in a
sel ected operational step in the system operating
nodel . Typically such verification is effected by a
manual conparison with a generated docunment. Figure 15
is a window 320 depicting the verification of the
limts agai nst an actual production run with cross
bat ch paraneters 330 and actual values during a
production run. Again, the prior art and current
nmethod is to verify against a docunent. Figure 16
i llustrates phase paraneters in w ndow 340 of val ues
(R- VAL- CHECK) and water netering (R ROMTER) show ng
spreadsheet data being built fromthe nodel. Gey rows
are obtai ned
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by user entry froma higher |evel nodel. Materi al
information is obtained fromthe database. Equi pnent

wo pdogioneEss on i s al so obtai ned from the dat abaseCT/IB2006/002156

Gat hering and entry of such information and the
preparation of an operating spfead sheet is with
epamgl entries by |ooking up information from vari ous
v%)a lSc%me%nd by doi ng manual verifications. It is
S"66& t hat the above descri ption and drawi ngs is
onI y rM iptgerpiad pyiemMaled maraagRIeatuFiem foRhaiF MasHTagtyring of products comprising:
parti cul an) sy datppbe katinh stoyel psrameters bnddetails1E POk esstdinatagls and

c%mﬁé dn@ ew &feﬁﬁﬁ@@fcr tﬂ@ﬁ@rm?arcﬁﬁ of SIGHUCQth at least some of the

one
FagPREGPpnph b ARt S4B o, e ebepe Bpoprocsso mocsts
nyegugtion eehedulgsifgd fespectie uapeilepwirmeanband shasef eauippentiheydptabase further
doR@iing @TEaRd for stdiahelof @EHIS bf A0RAIPEANTHEHENA CbivblAith toRRFBG criteria and

gtl&gﬁg tg ﬁ’ﬂ’éﬁ&g Qlw %? %Prﬁar@g ltgwﬁtr(?%@g #o%%ld g‘l\%%ﬂgs,%gmﬁﬁgnts, equipment

|nve foh a |ne
%‘F’QPH%‘"'“@_AI MBS What is claimed is: 1. An integrated
aut omat ed bjradesipsmedtie £y $he desidnof thd batdimanefactirig torocessgthodesign

rﬁ’&dﬁ@%@%&nsﬁ@ maﬁr{ssté &Qela@)inp@t dﬂ&%@%&%né@éfan&f SI 184s€6he operating process,
\,P t% a pro na{e store% ﬁ)gramepers and Q?talg %ﬁ%gt]ég fe rom ﬁg de {a!)as]esio ?uﬂg pﬁ)éess controlling

QE’F C?ﬂ'l?é‘f §heFtﬁ "leoeﬁﬁatﬁf‘ sierszaf alipgpied %‘F’ shaied syiampiterhere applicable,
common i nc)dwanping thadilié @mpadingitahs 1 ledabferitad ntaat withhite design module

éﬂl@'ﬂ%%@ﬁas@ %@tﬂr%c% gg‘ﬁe&ﬁes@a&%htﬁl fo(l‘J E%ﬁﬁhf &erap use and optionally

schedu] es an ective ul
e b Eah s o p@%ﬁsﬁ CEinin | Silhaat feed on avaiabl
Qwome!genmptld@ﬂswPld@,tmofhealeilsmahodplp @oflicti on and

correl ati @yanteRplhp ab@é haing hbrisao mRHace Pith P8 ahthyast Bnd with the design

{ nd %E%@%odu@é‘ﬂ'a'cﬂe@l&%@&r Ly J{Bi%g n%%blé SM c%mEr‘?Jm%%eQ% to track

fﬂ?tﬁf &lﬁcﬁ'?%‘ﬁt'°“l59quﬁe"t?@§r @'-I'PF?B'H lﬁ'l‘aé’"q %ﬂd "ﬁ’?ée"a&@tfﬁg Wfh qpRigting steps and
dveduction etauf act uri ng process, the design nodul e
C 0 Wp r.‘2I ?He"]ﬂed?ﬁ@dqﬁltcin%téaﬁéngdeﬁfeﬁ sS/JMWBf cRINOE; @B érein HELGEE comprises

O e%?ﬁe m(%dulhes ?f tl'(\le system.

A bk ks 26 o3 St B Belolar e sy

f r om3E e ifearaierhatomates ninnpgemepisyten of cight. N’JBP’PP g exploring module
@pPlisat meahsI@edetingsh@aiparisombdtiieed p@laatdddransth@pig atdckss model of the
&g's 5%@&&%@%& aﬁ naﬁlﬁgtt@g %amw.atmée@eweh s@%@meﬁ hndassessed,

| anni t? | ?%g;rl Sing neans to enable It
Wt"éeta% %‘"ﬁ"ﬁ ct°ﬂté° LEes RdAT¥ehnd the dat abase to
cr eatdeThsrigeareted atpmatddanhnpeesiepicydemefichatn f.ahereithessier comprises
10¥ERE foR PotdlfiRy r8él@me RhdyBRAF thy metuRRiuriiASdcedAattaAy tmelMh a graphical
ﬁfﬂﬂ%ﬁcﬂwuq%ﬂ&r %n%%ﬁé\bl ishing final projection of tine and

on avail abl e equi pnent and optional ly

updat® Hf HREAtELYINASISRATRLSTRRPYSIY) ofiRMd% Biheren i %%[El fagnprises
theans togevanesie & rea-timatsstublapo@uctipd $tatbsand gesertt hsgriratydanned groduction, and
%Qﬂe-@ﬁﬁéc%tuﬁé’ié’d PR R FulBe ﬁﬁ%%ges?ep% Mo ﬁe@bpﬁ&ﬁhela@%té’\#ﬁahterm planning
ﬁ§ exp oring nodul e and conprising means to track

(W5 AUN s, production requirenents, equi pnment sharing
and rPaTheiptpaiptedauidmntag AnpdeMEpErHEm Aiglaist byeraindhe products are
haptHdaltit) Brugkodnd wherein i@ pbrafing @roaése doraptis€3Thd @@mical synthesis of at least one
SRNAGEIRA angBY b M Hiofbal Mgl wherein the system

npri ses gleln ut of any given data
| nt o % Riee |g%§t§%qwatqg§%anwn5pqsyit%ofﬁ:@ﬁn}/ $. dbergin thelatabase contains full
ispys krewled§s of Ihgoduat sygihestsaehuienentvene/or nainet fremalatton,saysitablenequipment
&hatfilyPndorodudeihBinthtid 6 afprBdues b&ﬁbbm%ktﬁreg QM6 APSS and/or other linked
nmeans for effecting a conpari son between a pl anned
manuf act uri ng process nodel of the design nodul e and
actual manufacture, whereby deviations therebetween
are observed and assessed, with neans for optional
control |l ed changes in the nodel. 4. The integrated
aut omat ed managenent system of claim 1, wherein the
system conpri ses
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means for obtaining real-tinme analysis of the
manuf acturing process, at any tinme, with a graphi cal

w0 pdooorEss on generation display. 5. The integrBtBUB2006/002156

aut omat ed managenent system of claim 4, wherein the
system conpri ses neans to evaltfate, in real-tine,

sﬁé‘é Wﬁéretﬂrpﬂﬂb’& br‘o@rﬂ:’u&t s%ﬁédﬁlmg Neth I@E{Lﬁ&@ﬂt an'dtmaalgr@énpé\aﬁabrllty availability and

rﬁ’arrﬁ@gn?eo Lﬁng reaBrreePgPts are avejl’agle in r{aal ‘ter{nﬁ 8?‘ ease co ?targlly a%dated for
'ﬁ%‘@u‘ﬂ‘a&f@'eﬁ‘é’a‘\“d Prefyet gHalivini ng i nf ornmation. 6. The
i Nt egr BetdegPaié dDatBinftbd ManaE ®am BYstedy/ & tiaim &) fvharbia thensdstem contains

rer]r@étgd Jrugi J@&ulaﬁ&? %Grfeﬁweﬁg ﬁ)r mB %dﬁﬁ&%h’tﬁ:&l%ﬂ’gs g%ﬁbgﬁan%gured and wherein

S P RR PR 57 ‘R 195 STIGHE ST To0 35 BER LA R 5o e
réquatany rgauiremens$ toanaiftairgand gocuniet cpmplieepe af telpheroasaedicel drug manufacture

dNB BRgenthe SyEkamtad reglidments, wherein the database

cont %' |rft%1glr4ted %?olr'r]rateié ﬁ%ﬁﬁtglﬁo?& nf!Lf c!aﬂlrp QIH&Em ﬁ%%é‘?&r‘%o‘?‘npnses real

requirenen I on,’ "aval
tagumagHasiering agdhsck Y"'E*V“%ﬁﬂmﬁF%ﬁ@t'm@ﬁd'?tﬁFbF%@PtS’ﬁatWr Gifrpual corrective
measwtect s bei ng manufactured at a | ocal site and/or

ot heryo B kedidd@siomil e eRigeRER Sdeh JPEIARWCH IR the design module
Cschredul ing, with equiprment and nmachinery capability,

AVAIT&bi ity and maintenance, inventory and

r equiir errerflesign gfreral\pidugiign erogess aneghntigsigandierdoraplation steps in the
const ant | ypradpetiah efthd gharmaaetiticallonugd, f i ci ency and product

qual ify. ara,m@rs omlagreeéu%as éuatefamaheﬁarmanagerrent system

of claim wher e [o30) I NS mandat ed drug
Fegul it or PAPEEIHR SLRERING SPYPECHES SRR 2R PPERFoRr uos

bei ngv nanafesicaliprsdoraredsuidteane discrete parayeiere andestiqye o gayices;
meanshbeh temhiaginbiulcCompaes:ng real time manufacturing

paranet er argﬂn%t'érstoﬂﬁat r%%‘ébé?r%ﬁr Q’anrd%%?ésrs‘égﬁ%

mai ntai n 'ﬁ$ rraceutl cal
dr ug Irrany MEREEERREME FEPPU RIS PR MRERSBPRIY PHIEINA pBe gpher mancals:
r equianéwietis the @xplofihempduleagmarisesl aut omat ed nanagenent

syst gm of (&l tﬁrﬁé?éé'dba%@rﬁr%l |ﬁ‘aﬁtlih(ﬁty§?lrﬁr§)ﬁﬁﬁ) ﬁ'@@?dr&ﬁ@mﬁr%@ément control,
time manufalitur n means to permt t he

i nredi at e PTARIAGS %}a“agu'?e"?a'fd ® '%'rzat'ﬁ%lnual corrective -
nmeasur es. bateh arrphz@s$ ?ﬁt@@ﬂﬁfwné[ﬁv@waﬂmowmﬁﬁ?f process capability

syst em of faptess bmitssne biiomel tefientdasi gn nodul e conpri ses
K deﬁ' a 1r9ég|ré?é/qea'uﬁnln"ate9 m%ernm &ysRh A B, 1awﬁeraa/mte eeﬁsnscompnses a

Jideiacetn ke o Bl g geson Todb AR BrE=tsHehaiers P edttn pggebe soe

addhsteptionsment and iii paraneters of operative controls
of t he. B Htdrerst autRdtcd FARRISMHES systevh ¢ PIiRY 1f1l WiakdiAG sysR is initially

ggﬁgtlég %h %%e% %ﬁ]? ﬁrsﬁbLF@dr o%{gebtager r daﬂ'ﬂ%d@u‘t"st ﬂeﬁmg ?rogmzed and available

%P@ﬁ'ﬁ@bﬁ’ §“gdﬂ‘°r|'i%'{tlé|ﬁ mplgacg\,lgq ?fltgib |apq \tlfigreé[htae gﬁt%)e&lg a single source of
isfofreaden forrtigg sysfietnlwhirkby énteregirifferaiativg isvhditaisad@pallstagbadfithe process.

inve nl%@fl’ﬁé_iﬂ@;?ﬁ&?dm{ated Fh‘éﬁéé@ﬁ\@rﬂt Qﬁ;te?rncg ke Whérérﬁ‘ ﬁ‘l@ Gét@l&a%e contains, for
e

and wher ei

e 7 GuBRAESRT P I LSGEAPT OB Bl By e Raep oefons
hese deffinifions.peadie eier AAthss BTRSS BRRS, PREFAEY TRRITERPS, Wﬁﬁ@@é‘?ﬁéﬁ?fe in turn linked
8118achg defmitfoat,intifariall definitibad, 6duiphiedt defafs Fesfldes fana B@hpoaérss and wherein

r%chorLS'l\él rr?a\{\ér%ﬂ:%f rﬁ’troﬂél 'agl ra%e@to Qhéﬁ]r é:é{ ﬁd%ﬁarmg&ﬁﬁ%ﬁnanufacture and wherein

qirr@eqswg ﬁgﬁmgters engrneerlng unlts and parameter definitions are impressed on relevant items in the

database.
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11. The integrated automated nmanagenent system of
claim1l, wherein the systemconprises a single data

whamag/oli7sked to all of design, production and PCT/IB2006/002156

f eedback/ qc functions to ensure invariable data and
instructions. 12. The integrat’® automated managenent

Syst emTaé inkhRidnalibmatémbbéndn&ysBMot 84113, wheielnitid dajabase comprises

r?eggélfgﬂflﬁlqaml t"n@ dﬁ%x\l‘ n%@erlEI%Q%thwa& rg! gﬂg&g? %bs?"laa‘g% Qéeb%ﬁse and

or al uc s bein
PERIGPT REEATSS 427! ARy e 5 e t3tcl eYRRITPNG BRE(AST AEfioas: saple results
aath shnwitecalaeins; apthe rudaibadvasent istay, Sétailg loepladmpdets, oferating models, process

rhdakis, reqabmancénenat&md%mb@éa wﬁb%uem a&Ea8d 8 fhrkedoQie én@ Blanning
s 0

mosd%llgs ?fa e s&s em gnc} wr{ere d’l tﬁé éaeglan and rﬂan?g%re%dr?ﬁ%s ]are Ccprifs H[]e% o set the
W@Wf@terpatan@tecﬁa?%@age@ figBediaiabase iphe gonsiryapreof gp operation spread sheet.
mul t inpl Ehepritagassesomatd ynaddgembht spdtent dfelaittat3awiadrein the design module is

cgnsﬁsa& bfqneéﬂ&mpméhts%n S wh%ﬂ ﬁmta' cenmsﬁ @pct.g.?&'enéuhhgoazﬁect process

r oduct

SBEPe 8 Ii seb Riesran o & o o ROT oY Kt frst ofse
componeRts EARIBINGIRPTOPESE inodeter adpplee foj dafinediesf 4spantial grpgess operating sequence
R YL REBuGS, KESlopérhitns &rRFEYIIaBASangds1shalP MM NEkH tAélsbcond component

c%ﬁﬁsﬁé %I&'ﬁ%‘ﬂél%@d%ﬂ& tmsf&e O?Lrlago%fté {)]:*thl?rpéeé) @Jﬁgin%&eﬁt‘ifggion of viable

ar nace
IHRBFY PRIR S ﬁﬁ‘ﬁﬁfﬁ“@} o a“”é‘ﬁaleﬁ‘é%‘ﬁ“h@"“ﬁfﬁr previdiig Pajsh sizgpeplit and providing
eda@iprnent beleztion impat omiptabsistecind whergh the dhirtl corbpenent camptribas an operating
rﬁi@@@bgﬁ&}tgﬂm\,ﬁae i ntegrated automated management
rS%L" er ggs[ cl al.m 12, wherein the database conprises
AT q‘t RN ai ni ng the data of material history
ilpREFptien %leFk’P S (ipfepugjen cogy %%Yﬁ*&?“b@asﬁj'ﬁ%@ﬁs e and
ip aledsa gArameters oS eview add \etificktiost ory wit h al arm event s,

|\b@£t9mln§|\6§lr&§er%%op% %t@fre@ﬁgde%}&onsaml e results and

nnin r
o pIERE" HSEHe! sy APPTSHiSaET Srpiop SBES e g provid oapn
reapageorent wntftmméﬁtlersomﬁwn@@ﬁ@ﬂm Rkeging pans dd ggiculpie, on a detailed operation
Spthadia §Rsd Saldntd) kﬁﬂndd%adﬁﬁ I redticnB dimeloidid3l ingudmadtiticaipatfanalysis,

etnm%nr?lgrﬁ | %mséiﬁ‘% aWG ?ersgdr&e ctﬁngntlg#gﬂd%e@m%ﬁp Idﬁ%%@%s%&b”aﬁ%‘nformatlon

are con L(I% ropriate paraneters,
thRegesigR ppog %'ﬁ??%ﬁ?d 6°aff"ﬁb'5’£eea"d F%S‘(%lea"d’@ﬁ@ P ERERbTesit an
oper d6.i on Theintegrdteg hdatatedirbanademeni systerg piadagal 122 wherein theglanning module

d%ﬁﬁt%@ ﬁ'i@&”s t@&'e‘ﬁﬁe%ﬁd%f ed?tlcanttm o Brod Ui RhIB tiddRo Qﬁlﬁhtg%edule with an edit
cr?ge%gnd)r%cg % r‘g) ut?c]) ensure. thatfhlgﬁer gnorﬁpf%m Cge{s Iprec?dence in Wg campalgn and

\@@rﬁf@ﬁ@@'aawep nedyietiytherepPisah Beane &t ged?rat@@d't F?i@r ?t%?(ﬁ lﬁ?'f“é’('?" with multi-
d03p dafadlifsbging @gpldn@hed ¥ nedaédanfarsyid piotdssibdndior plathing iwherain the prior steps

%Q\P&Wﬂ%&lt@%@&ﬁﬁ% ke ViR &n%@ﬁ bl%ﬁer@ééﬁmﬁ Qﬁjalteﬁ\atwe plant model,

ne the essent 0OCEeSS
eaynan PSR ReyRJHBPERTOTeS Hith each R P PRk geiserey burers
asttgdule genadtorpptimiprs cempenert for eash eavebaign mopm@mmgcqmn kd oglegfate the
érh@ét@ﬂésnbfé&dﬁbﬁén IRRTeCEhd tNinD KHR\bill6st ARSI WhEB alvRble equipment train is

anFa[)lg \{vheTc*e 159 BI”WB ? : c?r%ﬂgésfrnegr?stt#u Q&CPJ trr%(ék%%q%lpment candidate ties

ation o
‘é q emcpﬁ?@ﬁfquwwntdw §eq”|6‘?dcﬁ9‘?°6?sﬁ§ byyeangiferiag 2@'@1?3'1 qoﬁqma?ﬁﬂon time cycle,
@uipmerd utiligatiea, Eqpipreatt idkeimeabd mmbemb eartposentsbat ch dat a,

ﬁg g ev’ﬁ efie 'lrﬁegt'ﬁf,fd dubdiiatld %%@H@fﬂ Lysfed g7 Elb|§1el§ MerdRé &fsdeRGomprises an

s P B e S PP T B e U PO ey meonert
phvidee themigpiirggoduleiwith géfailee dasian defe pliant seleckony qeUpengnipgering, candidate
SAbbAt 6Ad prefBrred equipméritGhid isyfhT iiet EMpB&s algarierd Bystftlse-interface shell
control recipe generation; wherein the design nodul e

further conprises a sinmulation object nodel adapted to
provi de graph managenent, w th said sinulation object

nodel further having neans to calculate, on a detailed
operation step basis, nmass bal ance, thernbodynam cs,
reactions, tinme-cycles, including critical path

anal ysi s, environnmental em ssions and resource

contentlon and wherein wi th database "instructional"

o o, .
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the design nodule is adapted to fornul ate and
construct an operation spread sheet. 16. The

w0 paoggrased aut onat ed managemnent system of cl aP@T/IB2006/002156

wherei n the planning nodul e cogprlses means to define

and/or edit control of product on goals tied into a

vhiica ntovmsm@gwleatlon\ﬁobﬁramawekt|atnamgaﬁpmfre@na EHafgeafishibigbn (Mad@jer, a menu
rﬁéﬁagfeﬂ Sa%ﬁmbﬁlﬂﬁutg}‘ a%‘ g EoofBEH n%rnbéey tﬂets%férg gl%&cog{pﬁ&gg%%rﬁoﬁ Lrvices

T e R
cpabity el Anferieg elprirgeie a@natusesmwﬂgs PaspiseRuHlycatthefiicalino @sdatajts of role
rizDbges@hitlandmde@BIhe@madel sdvicep fraiéwongs ¥plee tobrévive n{%ﬁul&r of the

ﬁlﬁﬁ@n Qmaéb% vW’:EQmSﬂ"éoHrdl Sa‘:\ g@dlt‘ér%f %H le&c%pt%ﬂ %a!\alﬁgr \?v?n error handlmg

ﬁ[}gtﬁ@! Cg%oa%fg ertldes Wi t ternative
ng, ap&f m?ﬁ%'ﬁFHWWrng nDduIe further
conrpﬁ$ Jbesintegrated autbmated menapémembsystanl opelairor7,stheginsiaf explyring module

chivprised Hiedn® 102V SR IbrEd MR B BnDis b@ﬁg i'éH'atE&rang FWW&BSS batch view, a
C, I n order o cal cul
nﬁo(agl v@@ 41309&1%@59;1 gXtepal ?e%géc@g(y v%}/v 1n lnstructlon He\/f %ndfeﬁ sh@ vtewzo thereby

I est
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system use- | At Ace Sher|hi ch provi des an
appllcatlon tooI framework, a navigation tree, a
change distribution manager, a nenu nmanager, a conmand
router and a tool bar manager, the system al so
conprises a conmon services framework which includes a
user conments manager, a user preference manager,
provi des the capability of entering electronic
signatures, provides access security, authentication
and details of role nmanagenent, and wherein the common
services framework is adapted to provi de nodul es of
the application and database with version control, an
audit trail, an exception manager, with error handling
and tracing, data access & caching and user hel p. 18.
The integrated automated nmanagenent system of claim
17, wherein the exploring nodule conprises neans to
oversee the production systemas batch rel eases and
provide a cross batch view, a nodel view, a schedule
view, a material genealogy view, an instruction view
and a shift viewto thereby permt shift managenent,
bat ch review, cross-batch analysis, with deviations,
changes and general review, said exploring nodule
further being adapted to provide process capability
eval uati on and performance nmanagenent and
opti m zation, wherein the exploring nodul e, together
with batch analysis, permts tighter paraneters with
i ncreased yields and higher purity than batches run at
the reqgul atory conpliance |evels. 19. The integrated
aut omat ed managenent system of claim 18, wherein the
expl oring nodul e and function thereof are in a cl osed
i nformati onal |oop wth the design nodule, to thereby
effect a full scale conparison between the pl anned
operation and actual events, with feedback for
correction and with provision for automated real -tine
schedul i ng changes mhereby as a result of t he
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