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| nventi on This invention relates to conputer integrated
manuf acturing systens, nethods and conputer program products, and
nore particularly to systens, nethods and conput er program products
for chem cal product manufacturing. 5

Background of the Invention The manufacture of chem cal
products is becom ng increasingly conplicated as worl dwi de dermand for
chemi cal products, and the conplexity of the products, continue to
i ncrease. Mbdem chemical plants are sprawl i ng conpl exes, enploying 10
hundreds or thousands of enpl oyees to manufacture many di verse chem cals.

Conmput er systens, t hods and program products have been w dely used for
cheni cal process TENMS, METHOD GOMEUTER, BROGRAM B CTSHORe
pl d@nni ng conpUPETERMENING COMRBLANCE-QE CHEMECAL PROBUGES IO by SAP
AG SAP, Rel ease 2 can pr &YOYERNMENE BEGULANIONS al es order entry

and can al so track manufacturing 15 bills of materials that are used in a
chem cal plant to nmanufacture chem Ci‘kel?ﬁ?ﬁ‘é%% tion Such enterprise
resource planning products allow a track orders,

i nventory and manuf ackhis innentiopeclates reomipater inteppatid manuFieiringadystens) thethods

Due to the toxic ure of certai hemcals, the chem cal industry is
regul at ed %’9%%5'39tewwm§% ’f’%n%@f’relmé".“ﬁﬂ&m SKSLERRSH E‘F&Pas?‘ﬁ’e Uni t ed
States, the Toxiamputer program products for chemical product manufacturing.

5

Background of the Invention
The manufacture of chemical products is becoming increasingly complicated

as worldwide demand for chemical products, and the complexity of the products,
continue to increase. Modern chemical plants are sprawling complexes, employing
10 hundreds or thousands of employees to manufacture many diverse chemicals.
Computer systems, methods and program products have been widely used for
chemical process control. For example, a well known enterprise resource planning
computer product is SAP Release 2, which is marketed by SAP AG. SAP, Release 2
can provide automated product sales order entry and can also track manufacturing
15  bills of materials that are used in a chemical plant to manufacture chemical products.
Such enterprise resource planning products allow a manufacturer to track orders,
inventory and manufacturing operations for a complex chemical plant.
Due to the toxic nature of certain chemicals, the chemical industry is regulated
by many national and local laws. For example, in the United States, the Toxic
20  Substances Control Act (TSCA) is a complex set of regulations that govern the
manufacture and use of chemicals. Failure to comply with TSCA regulations can
result in severe penalties for a chemical manufacturer. Unfortunately, compliance
with TSCA and other regulations is becoming increasingly complicated due to the

increasing number and complexity of chemical products that are being produced, and



20 Subst ances Control Act (TSCA) is a conplex set of regulations that
govern the manuf acture and use of chemcals. Failure to conply with
TSCA regul ati ons can result in severe penalties for a chem cal

manuf act ur er . WoM/AmeUNat el y, conpl i ance with TSCA and BET{E$98/26286

regul ations is becom ng increasingly conplicated due to the I ncreasi ng
nunber and conpl exity of chenical products-2hat are being produced, and

-2 - t he increasing nunber and conplexity of regulations that govern
t he manuf act ured products. "

of the Inventi onthe increasing numberiné complexift of ragnlationsthat grveribe mgplsfﬁv«,m@d

nmet hods and COMYY §laProgram s - products for determ ning conpliance of a
chem cal product to%e manuf actured to gover nment regul ati ons that

govern the manufactured product. Adhummarypofithe Idyention invention, the
chem cal conpositions.that ar.e pr.esen r { e
manuf actured are asce J’f‘?’fgﬁ.mﬁé%ﬂﬁiﬂds ?Ys{c%ﬁﬁﬁﬂ@wiq% ge%'ﬁg'ggrcpéﬁﬁgﬁ%ned are
conpared to & stgoittsel da@éminivg eamplidnce eml&lﬁhﬁdaYpmﬂwd@bdﬁzaﬁﬁhmdtd o the

chem cal 10 conpositions to . determ ne ¢onpli ance. d| ngl v, i ance
with conpl ex ovEBREAhTFERE t‘?‘?d’éﬁtgPY"Gﬁg’ gg"%’gﬁ‘i céF B%i can be

det er ni ned. invention, the Iﬁk%n@i]%ﬂ?nﬁ@im&ﬁ@ﬂh@ﬁﬂetpk&&ﬁ it ﬁﬁ%h@sﬁﬁaﬂfr@&&ﬂo Ben the
chem cal product to be manuf actured may_ be ascertai ned by obtaining a

bill of material Baguipgied pg@seertained. Thfcﬂ@m@&mmmn%maﬁcmmneﬁ@rmhem cal
product to be magyf déd‘{é ﬁgto(g?-gk%t Qaérok/eﬂ;nemegMB@r ét&dﬁnrggg%l cfur e@&ﬁ:ﬁﬁé’alt 0 a

'reci pe” that is u rocess
chemni cal protict conffvsitions fo defennmeepmhmces Aumdingly, cibarm'liancetm complexcheni cal

conpositions tha [ inthe. fac d che _product . The
chemi cal conposi # \%ﬁn@kéegugfx%nspﬁp&xgm@%ﬁﬁ eprg “@Fﬁc@%g] g?‘ q0es ‘Pt 0 be
manuf act ur ed mayTheechamival ¢oih dionmhﬁmegfemnnﬂl the slmﬁeal pepduct to deponse

to recei pt of a cust r, f chem rodycgt. Alternatively,
ascert ai ﬁi ng theméﬂ'go tgrgqlm@g,l?ﬁégqemfz@gy gbtauung a%alio materials compnsing tﬁ y

chemical components of the chemical product to be manufactured. The bill of

15 materials may be compared to a "recipe” that is used in 2 chemical process to
manufacture the chemical product. The bill of materials is used to derive the
chemical compositions that are present in the manufactured chemical product. The
chemical compositions that are present in the chemical product to be manufactured
may be ascertained in foreground processing in response to receipt of a customer

20  order for a chemical product. Aitematively, ascertaining the chemical compositions
that are present in the chemical product may be performed in background processing,
wherein the chemical compositions that are present in a plurality of chemical products
that can be manufactured in a chemical plant are ascertained. Then, in response to a
customer order for a chemical product selected from the plurality of chemical

25  products, the chemical composition that was ascertained for the selected chemical
product is retrieved. .

The chemical compositions that are present in the chemical product to be
manufactured may be ascertained by identifying a manufacturing bill of materials that
is associated with the chemical product and then creating a regulatory bill of materials

30  from the manufacturing bill of materials. More specifically, a manufacturing bill of
materials that includes the chemical components of the chemical product to be

manufactured is obtained. For each component, a component class to which the



that are present in the chem cal product may be perforned in background

processing, wherein the chem cal conpositions that are present in a
plurality of chem cal products t hat can be manuf act ure%ﬁn{zg‘?m cal
plant are asc&¥Q&AMY]. Then, in response to a cust oner of a

cheni cal product selected fromthe plurality, of chem cal 25 products, the
chem cal conposition that was ascertained for the sel ected cheni cal
product is retrieved. The chem cal conpositions that are

resent in the chem cal product to be f ur ai ned
Ey i denti fyi ng acﬂﬂﬂﬁﬁeﬁﬁgﬂ?’}gﬁ& B3 ?SSW%‘E%P@F‘? Cﬁ?«%ﬁ oy Mle&s)&)a@ggépét ed
W th the chem calcoipRdide tHetaiining eystér &pddduge the cagpérhtsrof thei fidal ciemiwd er i al s

30 fromthe manufacturing bill of nmaterials. Mre s i cal |
manuf act uri ng bi IPFOdyet fmm%““ﬁl&@@rq fhow %&le?q?ﬁ’i‘tﬁaﬁéls?‘ﬁ’é‘ ﬁ@ﬁ?‘tfé‘fm%%ponent s

of the chem cal ngﬁ&%ctAJcerd'{}@y, the cozdﬁﬂéﬂt Aabses Bidluds 1RN1ak BEBased; addig o)
conponent, a conponent cl ass whi

-3 - c Snpaeastantsisod srmgomers apdeﬂxe@s aagwe@ theassignad pemponsatclassespthe pe
used to allow th i syst e

conmponent s of th%hﬁ?mma c%ﬂ{?%hh@ﬂ%%?e g&&%ﬁgdnm Tom ?nﬁc))ﬂ g ]B'm t%as%d
conponents are usmdwhemerﬂxechunmalamnmosmgl results fmmee@suom@mmrmnw t he
conponent cl asses nclu e the class of bases, additives, 5 react ants and
nmonomers and ot hdf é°d‘ on the assigned conponent classes, the

chem cal conpositi ons Axcerditgite mﬂmdw&hoﬁhdpﬂemnﬂimaﬂtmmt}wchémigelrmoduct y

vary based on whet her the em cal sition resul roma
reaction, a roxt Jry ‘B&“‘é{e ‘mpum’ﬁ"bﬁlp‘ tr?é‘??‘}té’ﬁﬁnﬁa‘e CLemlcafpmH“ct"SbRE%rS Papetheless
anot her aspect ofimlpbRark fRSeglatbry \paRIdses) Adcbrlint6 this aépearommvemon, may
i nclude inpurities that are not part of th%'ﬁ chem cal ct, but ,are

nonet hel ess ImpREtiesIY heaccountad faf igthe &%‘“995 tr\fgasf’?}'tat“i‘ﬁd

aspect of the inugpfes éblﬁcally, knloWRUiphsi€es nmwe%dapﬁ%@émlmemﬁbstm of the
chem cal conposition I'S ascert ai ned. More specifically, known

i npurities may béhamfehprpéuqt hélt@néﬁweballmemﬁfémambsﬁd@ﬁd tothe bill of méh’r&ﬁlisé‘él
product. Al teysnatiyele imiRited fahfike PRRY¥en? fn A fdhnitAl pr&ifichinlauditbn t&Er 1 al s toO

chemical compositions of the manufactured chemical product. Then, the chemical

compositions present in the manufactured chemical product that is derived, including
the chemical compositions of the impurities.
Having ascertained the chemical compositions that are present in the chemical
20  product to be manufactured, the chemical compositions so ascertained are compared
to a stored set of government regulatory standards relating to the chemical
compositions to determine compliance. Comparison may be performed by comparing
the chemical compositions so ascertained to a stored set of government regula.tory
standards governing the manufacturing location for the manufactured chemical
25  product. The chemical compositions so ascertained are also compared to a stored set
of government regulatory standards governing the destination location for the
manufactured chemical product.
Upon completion of the comparison, the chemical product to manufactured
may be flagged as complying with ali regulations or as noncomplying. If
30  noncomplying, the particular regulations to which the chemical composition does not
comply may be flagged.  According to another aspect of the invention, modifications

may be proposed to noncomplying chemical products, so that the chemical product to



15 represent inpurities that are present in the chem cal product in

addition to the chem cal conpositions of the manufactured chem cal
product. Then, the chem cal conpositions present in the manufactured
chem cal produwdevbmés i s derived, including t he chem cedrrosyepess ti ons
of the inpurities. Havi ng ascertained the chem cal i

conpositions that are present in the chem cad- 20 product to be
manuf act ured, the chem cal conpositions so ascertai ned are conpared
to a stored set of government regulatory standards relating to the chem cal

conposi tions to detannfactareddepdimesromplyipgFor exaupleyay expertsysttmmuaycbensed
conparing . he chem cal ,conpositions so_.ascertai to st,or.ed set of
Government r egul SF SopeestsurERRGR ot Ao e s B b MR risthel oF I HFY5eY o
for the manuf act of exstirgesabgséicesfor theghipgetdsto. cotiney.cheni cal conposi tions so
ascertained are al so ared to a,stqred set o%ﬁgovernrrer_lt, .
regul at ory standards 3-8?/ Hmsymethad CORRIER PrOBRLRTPIGIS: far ascertaining which

nmanuf act ured §heghémicalRoRiPpositions are present in a cheHﬂﬁgorSdU&){oq;ei dhu@ctdr&Pmay be
conparison, the chen cal a(i)r oduct to manufacture may be fl agged as

conpl yi ng wi t h abfedipgeperdentekthe systemsnbatonsANgcagputes program peRHEBHBT yi ng,
the particul ar r@%ﬁﬁﬁlir%rb‘énfpgaﬂ@a'o?ﬁetcnénﬁﬂeﬂfb&ﬁ{ tobR FRRRfabiufiA 16 B6verRBbnt

conply may be flagged. According to another aspect of the invention,
nodi fications  TeEulatigys that gavemdhemanufacivied radhsti For examplecthe agpegainingpf so

that the chem calch@ihieisnpbQtions may be used to determine the total output of a chemical
-4 - be manuf actured becorres coryglﬂyl ng. For exanple, an expert
Lt

syst em may hbéous Pepduct from pighemigalplantigBisnilarly, eomparing ¢hemical comprsitisontoa s i n )
t t hat t . t
m xtures that argofof sePg éﬁm@%‘g&g%ﬁt@#ﬁdﬁ%ﬁgg‘g {hggﬁéié‘%%lp cgjpm&gﬁu&?sr to. N€

shi pped-to country. ] program
products for ascdftegnine pomplirncémas take plagerforalknownrplesiical oorspesitionpthesent i n a

chem cal product coaRBuI S VOREBY pon s prliiad BRI, 1
conpl i ance of t héccodimgha themscmtaiing andivempaning @péctsr af thet fregaviavention imay be
15 used independently. However, preferably, the ascertaining and comparing aspects of
the present invention are used together to provide improved methods, systems and
computer program products for determining compliance of a chemical product to
manufactured to government regulations that govern the manufactured chemical
product.

20

Brief Description of the Drawings
Figure 1 is a block diagram of systems, methods and computer program
products for determining compliance of the chemical product to be manufactured to
government regulations that govern the manufactured product, according to the
25 invention.
Figure 2 illustrates chemical composition deriving of Figure 1.
Figures 3A and 3B, which together form Figure 3 as indicated, indicate
calculating a polymer regulatory bill of material of Figure 2.
Figure 4 illustrates calculating a mixture regulatory bill of material of Figure
30 2
Figures 5A and 5B, which together form Figure 5 as indicated, illustrate
regulatory databases of Figure 1.



regul ati ons that govern the manufactured product. For exanple, the

ascertai ni ng of chem cal conpositions nay be used to determ ne the
total output of a chemi cal 10 product froma chemcal plant. Simlarly,
conparing cheM@30268npositions to a stored set of goVRGHPEIRR6286

regul atory standards relating to the chem cal conpositions to
determi ne conpliance may take place fora kmdwm chemnical conposition, the

conposition of which is not ascertained froma nmanufacturing bill of
mat eri al s. Accordi ngly, the ascertaining and_conparing aspects of the
present invention nayFigeres 6A, 6BandbC, yigitogethen form ﬁ%&sﬂ“‘gfi@?‘gr‘ﬁ‘ﬂﬁ“ﬂe t he

ascertaini.ng and | pee‘;e?].‘ i8f of Figure . h€ present invention are used
together to provfeg@%ﬁ%é%}@g%ﬁnet z’gs_éosylsgt eems and _conputer program
products for determ nFigyres 3Aphd ZBcwhich tegethgefarndiigyse 3 asindicatsd, illustrate

manuf actured to ver.n rons that govern the manufactured

chem cal prgiéﬁé?@%kgwéﬁ 6. Brief Description
of the Draw n§s . Figure 1 is a block diagram of systens,

met hods and conputer program . praduct s. 0ol defearm ni ng conpliance of
the chemical product to be AtEiEMeECLEH dpti °f£r°fe" MRS egul ati ons
that govern the manuf 3ké presdt Pvadioa howasitlbediengibed miofecfullp hereinaftert withn .

Figure 2 illustrates cherical conpositian deriyi f Eigure 1.

Fi gures 3A and 3ETCERRREAR e GERATPREPHIE AV, MLwhioR Brefirl stbafiments A6 o

cal cul ati ng a polinveBtion 2€sHown0 Thisihldntioh may| Bowevkr, bé elbgli¢édindnany different
Figure 4 illystrates calculati a mxjure requlatory bill of eri.al of
Fi gure 30 ga forms an 5h°“ida’ﬂtggf‘%‘§“'39i£%ﬂﬂ“ ,°\”Pﬁ“€’l‘ﬁl°f18’§fé‘ﬁﬁff Hgure 5
as indicated, il kithdr/@eR embodimehfGwed provided sathabdiatisciisureivillbe thorough and

-5 - FI gures 6A 6B and 6C, which together_ for i.qure 6 as
indicated, illu Sﬁ;xapl@%, and will fully convey the scope of the mvegnuon to those srchlﬂEdQn the art.

Like numbers refer to like elements throughout.
The present invention will now be described using the block diagrams of

15  Figures 1-7. It will be understood that each element of the illustrations, and
combinations of elements in the illustrations, can be implemented by general and/or
special purpose hardware-based systems that perform the specified functions or steps,
or by combinations of general and/or special purpose hardware and computer
instructions.

20 These program instructions may be provided to a processor to produce a
machine, such that the instructions that execute on the processor create means for
implementing the functions specified in the illustrations. The computer program
instructions may be executed by a processor to cause a series of operational steps to
be performed by the processor to produce a computer implemented process such that

25  the instructions which execute on the processor provide steps for implementing the
functions specified in the illustrations. Accordingly, Figures 1-7 support
combinations of means for performing the specified functions, combinations of steps
for performing the specified functions and program instruction means for performing
the specified functions.

30



regul atory conpliance verifying of Figure 1. Figures 7A and
7B, which together formFigure 7 as indicated, illustrate restriction
checks of Figure 6. 5 Det ai | ed Description of
Preferred Enbhw %mRees The present invention norcwubds/zbase
described nore fully hereinafter with reference to the acconpanying
drawi ngs, in which preferred enbodi nents oféthe I nvention are shown.
This invention may, however, be enbodied in many different 10 fornms and
shoul d not be construed as limted to the enbodi nents set forth herein;
rat her, these en@weliviswts are provided so that this disclosure will be

t hor ough and co&ﬁ ndw 11, fully conv L he scape, of .t he
i nvention to those sKi rgihgln%v%tt?_@ggrretl_, ar%rc “ecﬁﬁ((gtysﬁ DD e Re %q“e’@f’df%ml)‘ftﬁre

el enent's t hr oughpragram products for determiing ¢ungdiande dfa\cherhicalpradict totaw be
descri bed using the block diagrans of ‘15 Figures 1-7. |t wll pe
under st ood that B acé‘l“@ﬁl{rf?rﬁw piregylptings that £oym the pnufactured hat i ons

of elements iM tdeeordidgs thedhvedlion, wil oW de HERHBAE T #fl] BYuiiRRRIo8 thA Bfiéhs,
speci al purpose hardware-based systens that performthe specified Tunctions

or steps, BFthags and spmpvter BREramPrefiki AP agareing tosthe presnt pyPpinare
har dware and congefegibly impleméntitas 4 Slordd Prograf] that execates on yagt%%rﬁe%g{g imn o

d
instructions may be provided to a processor to produce a
such that the i n¥ftemctA logacydataprosessing wysism, sush ap roBRMIodel SE80 enaydarmsed. or
| pl ement i ng. t heafusRieR RoRREriiifld 0 deEndl o5 bl A RSond e hggPUL €1
program i nstructi ons may ’be execute %y Drocessor to CHISE a series
of operation¥l smisisangeand personabeystoms fraybedsddy t he processor to produce a

conput er i npl enent ed e . that .25 the instructio i ch execute

on the processor pr ov‘?%gelgos?%‘ﬁ’g lilﬁ gﬂg{“{f}p Fgrféﬁfﬁgﬁ’_évepﬁ%n may mcp"%ﬁ%f? BRor

S p(raﬂ(;! fi 1(_'ad int Pecqmponsn:ts:aenmp?se réiare @ngxhg nﬂcg’“‘g“’f‘i‘i“ et&_c&tﬂilﬁﬁi 120 and .

conbi nations o s for perfo .t.he specified fupctjo copbi nat i ons

of steps. S e SerbRind 1. il mbn eiarae i grs e

i nstructi on meanisgdcyrsyfien ittt Siuse for automhte® prod it ishle€okdbréhtlyiand for 30 :
15  maintenance of manufacturing bills of materials that are used in chemical product

manufacturing. As will be described below, manufacturing bills of materials may be
modified to include component classes. An example of an enterprise resource
planning system that may be used for component 110 is the aforementioned SAP
system.

20 Composition ascertaining 120 ascertains which chemical compositions are
present in the chemical product to be manufactured. As will be described below, the
chemical compositions may be ascertained in foreground or background processing.
Compliance comparing 130 compares the chemical compositions so ascertained to a
stored set of government regulatory standards relating to the chemical compositions to

25  determine compliance.

A more detailed description of enterprise resource planning 110, composition
ascertaining 120 and compliance comparing 130 will now be provided. More
specifically, enterprise resource planning 110 includes automated product sales order
entry 111 that is responsive to a customer order for a product 112. Automated

30  product sales order entry 111 interacts with manufacturing maintenance 113 to
provide computer integrated manufacturing, using techniques well known to those

having skill in the art. Manufacturing maintenance 113 is responsive to a material



- 6- Overvi ew Referring now to Figure 1, an
architecture of systens, nethods and conputer program products for
determning c dopge of a chem cal product to be manpdTassosriaask t o
government regul ations that govern the manufactured product 5 accordi ng
to the invention, will now be described. It7will be understood that

syst ens, . nmethods and conputer program products 100 according to the
present invention are ~ preferably inplenented as a stored programthat
executes on a d%éte%&cﬁ%gbmateammﬁma@bilhﬁﬁams BOM) RISICERSI Ng
system such as an | BM Model S/ 39

0 may be used. Alterna%i vel
F C

d . . ,
however, m dr angeanwfacpeingbithof mgteridaisalist of matenals \hayis upedga e E’@‘ca{m' dr ange

and personal systong, fRY, tfﬁ"oclé?sqgman facture a product /s HilF Be dQ¥eMBed Heldw,ur e 1,
the present inventlon nayH nchude three rrafor conmponents: enterprise

resour ce pl anni nganhfurmgryiitssofmaeriaisaseordingnd thy presentdnvention includeapl i ance
conparing 13 Briefl nt rise.r ' : :

| egacy syste th":?fnﬁ"gé/’ﬁggﬁs ﬁ??as%%f%erfdg @géagﬁgga h%{amé@?peoi‘é’grlg?ré ngﬁpnu?a;tug#g f or
15 mai Nt enancepifof AARKARC THE totgpdiiehd dase s used by ihalcsmpositioreaseertaining 120 in
chem cal product manuf agturi ng. .As wilJ] be descri.bged bel.ow,

manuf act uri ng bi 9T tBPS‘ﬁ?ﬁ?‘BM%é‘f}%ch?ﬁ&ab@mmsmonWG Prase 1n °i°ﬁ?§?§§é’r%%%8)nent
cl asses. An exanp RafffaciitegnNt €rpri se resource pl anni ng system t hat

may be used for conponent 110 is the aforenentioned SAP | system (ﬁo
Conposi tion ascert ai niddjtiamabdessrption-nfsemppsition aseratgining I%Wd@ﬁheciﬁg‘“_gﬁ"
present in ti CR?F}B&EJ in'ﬁ@ﬂé‘f,tch[:ﬁiclﬁ?cd?%gﬂift'@ﬁﬁbﬁﬁgg 1215us84 {he nAufaessng bed
bel ow, the chem cal’ Tonpositions y lbe ascertalned in foreground or
backgr ound pr ocebitls nfimaterials 115;omgludingithe compenent ¢lassassil 6o derivednatentld cheni cal

conpositions so ascertained.to a S aQf ry
standards rel ati %lf"l‘ EPrEPRsitighsAls 18‘8??%‘3% ?“{%%%ﬁ@et’%ﬂ 2 g&%&g‘é{gg? %Ehr? é&&'{ﬂe%é’
conpl i ance. chemical composifiung tiihe i presentde dercherhicalrproduce ot termanugstured our ce
pl anni ng 110, conposjtion . .Aascertainin 20 and. copml i a conpari ng
130 wi |l now be ¥ 3l bedesc n dewﬁ%efé’ e&?@ﬁ&"’i”‘w"s M@Sf&% Te
pl anning 1101 ncg AU ASRI188 1 dQekniihe 68 CRémiedld6mpositions 12RE ry 111 that is
responsive to a custoner order for _a product 112. Aut o%t eq S&ﬁ&r@@%t
sal es order entry 111Cempesitienascerainingd2flalsoipeipdes manypl admstng e
provi de comput er gigaf mfa%@kuﬁ ) Bidy bé'adel %o A6 hit b O
t hose havi ng éﬁﬁl{ﬁcﬁ% the art. I\;anu¥ acturing maint egg)nce 113 is
responsi ve to a parteftharhemical composition, even though they are not officially part of the
manufacturing bill of materials 115. If it is known that impurities are contained in the
20  chemical composition, manual adjusting 123 may be used to add impurities to the
chemical composition 122 to account for impurities that are present in the
manufactured chemical product. Alternatively, as shown in Figure 1, manual
adjusting may be used to adjust the manufacturing maintenance 113, so that the
manufacturing bill of materials 115 also includes the impurities that will be included
25  in the chemical compositions 122.
The chemical compositions (regulatory bills of materials) 122 are provided to
compliance comparing 130. Compliance comparing 130 includes regulatory
databases 131 that can include a list of regulations that apply to chemical products.
The regulatory databases may be maintained 132 by adding new regulations or
30  updating existing regulations. The regulatory databases 131, chemical compositions

122 and customer orders 112 are input to compliance verifying 133.



-7- master file 114 to create a manufacturing bill of materials
(BOM 115. The manufacturing bill of materials is a list of materials
that is used in the chem cal manuf acturing process to manufacture
product. As wO?B¥¥escri bed bel ow, rranuf acturing bi| PETUF3HER3A i aI s
according to the present invention include ? conponent class 116
associ ated with each material conponent in the manufacturing bill of
materials. The conponent class is used by the conposition ascertaining 120
in order to ascertai.n which.c ' n the
chem cal product to ?‘Jomplhﬁ%cer‘r’ﬁﬂﬁ?%hﬁ?rcéﬁp e e ﬁ%ic&r&nﬁagtl&ﬁ%% tﬂe
description of cstmmm't of gmemmﬁrﬂegxhlaﬁongstéﬂardmﬁthemgmanwnatabasekaEI fafba As

shown in Figure chemi c Sithaon der| 121 uses the uf acturing
bills of materi §P§°‘fir5°rd‘f nﬁ‘%" l"h‘é& ﬂggé}fe ci‘g qu‘f% E:rl ve
mat eri al Chﬁﬁhﬁ%ﬁum&%bé WRR goveaﬂuﬁmke@mmmhme@uémﬁx MaltifidtSre®f

materials 122 that_ define the chem cal conpositions that are presen
in the cheniéal Pﬂ?@en&ewmqmc@mﬂmemfwg 133 cin preduge javeriiedrder 3 det;

detai |l bel ow, chamgal m&%%&ﬁh%dai’ Crﬂﬁ?d'siﬁbhg‘ﬂo g%ﬁﬁx thdépplicabl CgIVRRRERAE

cl asses 116 to determ ne em conpositio
Conposi ti on asceegudationspr 1AY prddsice amv(cgmwsmtri}élth@mdmtqmglcpmchmcw Il be

descri bed bel oW/ Raltlnsadhe HluIMY RS OB A3 SREND L sl PUr L] €

that may be conpositi on, even they are
not officially paodifickions¥86 may be smggcstedctb mﬁdmghbbhetmml cmpcsmoaleom;)l;&ng If it

s known th I mpurit con .aingd in.the 20 sition,
manual adj ugk)i ng 123 41%33 %g%ﬁ ?’bo %WWJF?W%?I%'“SH@& com gpﬁ?fkm cal
conposi tion 122 ascer@iniipuIN0 #nd compRatick bmﬁpartdgamo af &mmﬁﬁadnetdmuﬁﬁgemethods,

manuf act ured chem cal product ternati vel shown in Fi 1, manual .
adj usting may béyf}g@ﬂa‘ﬂ)“"&'&ﬂ"éﬁﬂm{&‘@nRﬁ’tﬁiﬂ?‘aég@wlﬁ@"%‘?m’&ﬂ% °I 510 50 t hat
the  manuf 3eéviad Emsiichd teei&mm%%ﬁrdeﬁhﬁloaslﬁnphmclﬁwxmes the inpurities
that will be included 25 in the chem cal conpositions 122

The chem cal conpositions (regulatory bills of materials) 122 are provided
to congl | asgfmigaEPari ng 130. Conpliance conparing 130 includes
regul atory

The following definitions apply herein unless otherwise specified:

Material: A Material is a substance or article used in or incidental to, the
manufacture of other Materials or a Target Material in a chemical manufacturing
process.

20 Target Material: A Target Material, also known as a chemical composiﬁon, is
a material to be produced by a chemical manufacturing process according to a
Manufacturing Bill of Material. A unique Target Material may be differentiated by
packaging materials. For example, acetic acid may be a Material but bulk acetic acid,
acetic acid in 55 gallon drums, and acetic acid in 1 quart sample jars, are three unique

25  Target Materials.

Manufacturing Bill of Material: This is a list of materials used in a chemical
manufacturing process to produce a Target Material. A Manufacturing Bill of
Material may also be referred to as a "recipe” that is used in manufacturing. The
Materials may chemically react to form a new chemical, or they may form a physical

30  mixture. Alternatively, polymerization may take place. A Manufacturing Bill of

Material may also contain materials that do not become part of the final target



dat abases 131 that can include a list of regulations that apply to chem cal
pr oduct s. The reqgul atory dat abases may be naintai ned 132 by addi ng
new regul ati ons or 30 updati ng existing regul ations. The regul at or

dat abases 131WQH8AI6Eal conpositions 122 and cust oner P&TEEP¥2628 gy e
I nput to conpliance verifying 133.

- 8- Conpl i ance verifying 133 %onpares the chenical
conpositions 122 to the stored set of government regul atory standards
in the regul atory databases 131 for a cust omer ,ordir lel%Z d.n orqer to
det er mi ne whet hemmatérial, shelvassalvenss andl ratalysts. A Manufactyging Billof Matgrial gy alse

Wt government reguahiand, bt GRNSS Prcklie ETMEAMUERY, 5 product .

Regul at ory conpliance ‘ve yi ng ca roduce a verified order 134 that

i ndi cates that the ch&egdatoryRitiedMatérishalsogefemedtoyas iGhamicakCammpesitiens| This
gover nnent .regul ations., or ' b st thd Readrafd

i ndi cate particul$f Hgﬁgﬁt’%f’ﬂs presed} Oa#%gtgﬂ@ﬁ%aggr e??\%?%& T@&E‘ﬁ%t e At are
viol ated. As gnotrbgilatédytcomphirice.elt will be undarsiodd thatttheoClseniied Granpositionsirgest ed

to render the chem cal cgouposition conplying. 10 : A il
description of erﬁ"&?"‘ﬂ?q%gﬂgé’z qrial ﬂF%}#‘f‘FQI’%ﬁT&,ﬂ %Wﬁﬁsqrtcr’%rﬁmglestt&dm%g for
am:ﬁréI aining 120 tﬁm:afeeimséddd' FeRRalBOP ast used &%sagfgnﬂmp?ib gthaalixitlﬁa@ra%essasg

met hods, systens_and conput.er (o]e] roduct WL, now

provi ded. |n orddrathes, the Reg“l‘ﬁ?’a\ﬁlﬁéfg{ﬁﬂiagg‘]éﬁgest@fyn@ﬂ?ﬂ "Bﬁ?,‘alﬂg‘?fﬁf’ fﬁ%‘ﬁgt
will first be proyi fefatory dompliahliVeREih® rﬁegulato_?' Bills of Materfdl€art edimiinedifor
definitions apply herein ‘unl ess otherw se specified: .. I\/atfehrl al :
A Material id0a SheTemeiddaterial femilybecaussdbe fapmily representa e chemicg! makfup of the

manuf act ure of Otfﬁéet')@zlt&ﬁél.al s or a Target Material in a chem cal

manuf act uri ng process. 20 o Tar.gglt_ Material ;. A Target
Material, al so known dShesmicahldendfgr: dbispwiquelyddentifies a chemical substages (PR 35 pe

produced by a cheggcale FRRHE &Fotebis, A LGeRfcabieRiiéhtich 4% physical mixture, such
as 20% water, 80% methanol.

15 Material Family, also referred to as "Family": This is a general inventory
grouping of Materials used to isolate the chemical nature of the Materials in the
group. Families ignore differences in Material identifications stemming from
packaging, ménufacturing location, etc. For example, "Family A" could represent
"acetic acid", grouping 3 materials: "bulk acetic acid", "acetic acid in 55 gallon

20  drums" and "acetic acid in one quart sample jars". Each Family has an associated
chemical identifier that indicates the primary chemical substance or mixture
associated with it. This chemical identifier generally does not represent a Bill of
Material. '

Component Class: These are chemical classifications assigned to a Material

25  component in a Manufacturing Bill of Material. The component class is used to filter
components that are relevant for deriving a Regulatory Bill of Material from a
Manufacturing Bill of Material. The following component classes may be used for
derivation rules: BAS (Base); ADD (Additive); REA (Reactant); MON (Monomer);
and IMP (Impurity). The following Component Classes may be ignored in the

30  derivation process, but may be used to help clarify the role a given component plays
in a specific Bill of Materials: CAT (Catalyst); SOL (Solvent); PAC (Packaging); and



Manuf acturing Bill of Material. A unique Target Material nmay be

differentiated by packagi ng materials. For exanple, acetic acid may
be a Material but bul k acetic acid, acetic acid in 55 gallon druns,
and acetic acwe9mnos quart sanple jars, are three uni que 25pCT/US9826186

Mat eri al s. Manuf acturing Bill of Material: This is a |list of
materials used in a chem cal manuf actlfr-< ng process to produce a
Target Material. A Manufacturing Bill of Mat erial may al so be

referred to as a "recipe” that is used in manufacturing. The

Mat eri al s may cHem (&gdolreyspeeml:componbmb nCamp@wnt:ﬁbsaes:will bexteserihsd lmdc}aﬂ orm a
physi cal ure. At rnat o] | y take place. A
Manuf acturl ng Blbffow’flcomec °Wfléﬂ)§ res 'FE Plé% i]ldr?naterl al s that do not
becone part of the final target

- 9- materg a}l i suﬂ1 as sgb vent s! @nd catal ysts. A Manufacturing Bill

of Material may ials that are used to package the
Tar gez:h Mat er :Sa| Enterprise _Ix_'ﬁsoaftg l]bl@hih@)éca]rﬂ:h{g (V] t}}:é/bfeeé’rit ﬁivlcntiﬁmllrxﬁfﬁiel’ ed to
as a Chem ca IS is.aljs em cal s in a
Mat erial that ar‘gp ?@Fé’vgﬁ‘?‘m&? TesPUEKPlRRPIRG, q\f?ﬂ‘g‘?‘i '@‘@ateqlgﬁ‘ﬁﬂcbiaﬁﬁs
conpliance. |t Virddr Ry NGBS fbodusioRRr S/aerdiferd pro@ith P81, tMafiFaciring

Regul atory Bills of Material are not true, chem cal, anal yses or chem cal
standards for  maintepgncgperaponent bidds srspnsivety a materighmasiédile fogeperatsy

anal yses or ot heyamifftchfg BHIS 6ERRRRIals 115. BIRLOELL, 1iiﬂ<i1§<qqu|aﬁaﬂs'ar5w‘ah of
Material includes only those materials that are rel évant

regul atory cléhplknawado thess hamingskilRaghe attt and nesd nptbeiesqpibed in %ﬂtﬂél lmr@n
mai ntai ned for J}QowévJ%? Jﬁﬂ&ixoﬁﬁb?ﬁa{nﬁfae&ﬁﬂg h%lrﬁ&ﬁﬁébSﬁStaﬂg Mﬁﬁ?akﬁﬁnﬁgﬁﬁlfss ents

the chem cal makeup o eri al
| dentifier: Thi §fM4tquﬁi$ 115 19add qume@eat oJassifications J&6 secarding pghn;qug:on, Wlll

benzene, tol uengQf r-a chenmical identification of a physical
m xture, such bé)@és%H\?gheet?l? 80% net hanol . 15 Mat eri al

Family, al so referredCanyentionaliymanpfacthufing snaintenanepckidrisihised o salcda y
15 Manufacturing Bill of Materials 115 from material master file 114 to provide a recipe
for manufacturing a chemical product. )

A Component Classiﬁéati.on (also referred to as a "Component Class") is
assigned to each component of a Manufacturing BOM. Component Classes to be
assigned are:

20 ADD-One of a set of additive components added to a base material in order to
form a mixture.

BAS-Base material of a mixture.

CAT-Catalyst component, not considered a part of the final product.

IGN-Material to be ignored.

25 IMP-Impurity.

MON-Monomer used to form a polymer.

PAC-Packaging material.

REA-A chemical reactant.

SOL-Solvents and other processing aids which do not appear in the final

30 product.
TAR-The Target Material for which a Regulatory BOM is desired



grouping of Materials used to isolate the chem cal nature of the Materials

in the group. Famlies ignore differences in Materi al identifications
stenm ng from ackagi ng, nenufacturing |ocation, etc. X

"Family A" codY®? si’:’ébég‘esent "acetic acid", grouping 3 r&ﬁ %93’?@4 "bul k
acetic acid", "acetic acid in 55 gallon 20_ gruns" and "acetic acid in one
quart sanple jars". Each Fam |y has an associ at ed chem cal identifier
that indicates the primary chenical substance or m xture associ at ed

with it. This chem cah | dent hﬁkﬁ ifi %ﬁgﬂdﬁ% gofRed ! Wé&mﬁﬁiﬁBMl‘S' of

Mat eri al . ass ese -are chem cal classifications
assigned t-0 a I\/at:emp@ien&?so that chiepomporentsrof she\Regulatary BOM J 2Bcan bqﬁednmdéifqrai

The conponent cl s sed t ter r
for deﬂ)w ng a R ?ﬁlﬁ“"i‘geB?mmﬁwﬁlus?flgﬁe&mc%?a u?iile%i il
of Material. The xﬁa@hfaeiﬁinag fdaeaa@mmrani f3lNAD diiiayffwr cmgmiesxr

derivation rules: BAS(Base) |t|v6‘% S tanl%l_1 I\/%I
( Monorrer) ; 5 and I WP (Rﬁ?ﬁ!ﬂpi‘ﬂ?ﬁm‘ FEmPERENR A EF AR E T S OMEFRE D IS RIESERES, e

ignored in the 30 dt%f&%@gé@&d%e&eﬁﬁg 2il4! ko ErBite RAeWEREMIcAl Ng&hipsﬁ«inﬂfl fy the

role a given conponen in a specific Bill of terials: CAT
(Catalyst); SOL (Sol vémp@oﬂum(ﬁ)(aﬁadqsa@qmgnufqg}m of various acids, solvents, esters, etc.
1

0 - 1 GN (Ignore- i)li’?tﬁﬁeabﬁf QLR CRREA o ﬁ%ﬂﬁea?é bichdais eredfelal  be
descri bed in detail b N CORNECT ] on W enterprise resource
pl anni ng 110. Iﬁmcalr@msmﬁyﬁamcahaseclﬁtrmahwng vmomS&ddltlves Exampleser pri se
resource planni ng accordin he presen ent i
descri bed. Ember prise P 88‘?"}58 pﬁ%ﬁnﬁ%ﬁ“%&h‘ ndsng ed\(llgeléo}m#b%e e lberrsoduct
sal es order entry 111 Foiy%ieﬂz&&mqwdﬁoxﬁasmﬁm’édrintomdlymri smmaumsonitlct
112. Manufacturing mai nt enance cong(%ﬁent 113 is .responsive,to a
material master file tihe gé,quq;qlgsts and the addition of various addifives. Examples:

polyethylene, polyester.
Packaging-An already-produced target material, stored in bulk, is
15 packaged into a drum, bag, box, etc. |
Generally, the different processes will have certain component classifications
in their BOMs that will be used to derive the proper final product components. The
components that generally are relevant to the derivation procedures are ADD, BAS,
MON and REA, as they are actually used to determine the type of process and
20  components to appear in the final product composition stored in the Regulatory BOM.
The general approach for each is as follows: '
Reaction-The following component classifications may be found:
CAT-catalyst.
IGN-material to be ignored, such as rework material that may
25 occasionally be fed back into the process. Also, byproducts should be
marked IGN.
PAC-packaging, if the packaging step is also included.
REA-the actual reactants.
SOL-processing aids.or solvents.
30 In a reaction, all the reactants disappear as they convert into the final product,
and the other components disappear as not relevant. In this case, the chemical

composition deriving 121 will assume this is a reaction process and the derived



Manufacturing Bills of Materials 115. Blocks 111, 112, 113, 114 and 115 are

well 10 known to those having skill in the art and need not be descri bed
in detail herein. However, nodifications to nanufacturing maintenance
113 and Manuf @ 630G Bil | s of Materials 115 to add corRSOTSA/26286
classifications 116 according to the invention, wll now be descri bed
in detail. Conventional |y, mantdacturing nmai ntenance 113 is
used to select a 15 Manuf act uri ng Bill of Materials 115 from materi al
master file 114 to provide a recip for_manuf acturing a chem cal,
product . component @dmﬁﬁgamomﬂé)&é 122 will bainst(thg Huenl P@%é?trlﬁﬁif,ﬂ& »akis g

" Conponent. d ass..l:)m_ "and ther%ar"él%@a@cﬂﬁgnai Qorﬁgtgk ﬁoﬁgwmgﬁ &m% ts N9

BOM Conponent Cl*fasSes t0 ADD-"One of a
set of additive stoohlappedrs IftHeleapptar, mejoame:onadmdtafors n order to
forma m xture.

CAT- Cat al yst co rfpo nent® s°ﬁ'8t°*’§?5ﬁ§?’8 B}agé’ggt“g é‘? Woﬁﬁqlﬁg@ﬂ%ﬁ onptp SR if the

| G\-Material 30 HRcésdiOfdda miRture of a reactant hd¥Rribl(Whidhtwould be abase material) with
MON- Mononer used to forma pol PAC- Packag ugprrat erial.

REA- A chemi cal radgitivest InS th% may be repzesentsd in 2 sipgle BQM ap %ro BRIy

ai ds_whi ch do not app 1§wilg kord t classification SKb#td be found:
TAR- The Tar get I\/!aterligﬂi?’E opn{v‘\:kt}lslci ER%ggongno(F?/sSI calls desired

- 11 - _ ConpohBRxtherdditive ¢omponems ofthemintareassi gned t o
porut 2ot 09,80 1S, nASTROREI bR b gbligecomonents o e
are used in itlhe manuf act uriIGNmpreriabhe igifored, amlally rework material that may be added

to the process.

PAC-packaging, if the packaging step is also included.

" SOL-processing aids that may be used in mixing the material but
which do not appear in the final product. "Solvent" which is a part of
15 - the final product should be considered an ADD.

All BAS and ADD material will be considered relevant to the final
composition and will be included in the Regulatory BOM. No MON or REA
components should appear. If they do, it will be considered an error.

Polymerization-The following component classifications should be found:

20 ADD-additive components in the polymer.
CAT-catalyst.
IGN-material to be ignored, usually rework material that may be added
to the process.
MON-the monorhers which are being used to form the polymer.

25 PAC-packaging, if the packaging step is also included.
SOL-processing aid. :

The MON components will be used to access a table from which the
corresponding polymer for the given monomers will be derived. Any ADD
components will also go into the final product composition BOM, along with the

30 polymer. No BAS, REA or TAR components should appear. If they do, they will be
considéred an error.

Packaging-Only the following component classifications should be found:



manuf acturi ng processes generally fall into one of four categories: 5
Reacti on-chem cal conponents are reacted, sonetines in the presence

of catal ysts and ?rocessi ng aids, to create a new chem cal, perhaps with
byproducts. ExX¥HpTRS5 { he manufacture of various acids, sol vBRFYSISEEE s,

etc. M xture-Di fferent em cal conmponents are bl ended
to create a m xture, usually W*th a base chemical with various
additives. Exanples: 10 conpounded pl astics, chem cal bl ends,

denatured al cohol s, acetat i bers. )
Pol yneri zati on- Mononers ar i‘%‘?‘ﬁﬂ@df‘?ﬁdobﬂ&’%ﬂt@??; sonetimes with

the aid of-catal ysts and tpgcaglepadkagingtotpérenyys addi tives. Exanples:

pol yet hyl ene, pol yester. L. ) Packagi ng- An al read%- pr oduced
target material, stor dhetaigesmakeria] is putinto the packaging matesiglsd Iy ip pesumed thahthe pag,
box, etc. ' : ' i \% rtain
conponent cl assi 1p f%dzlalf t| on ﬁérﬁé&gPﬁﬁﬁe%ﬁe&%ﬂ%lﬁg%sﬁgE‘élwudédée ? oﬁlc}gﬁ ve

the proper fifial cpiepofibalcomponenhderivatibrewill take placarsianedhis matemial is drethe sarhe v
are relevant to the.,derivation procedures are ADD, BAS, MON and REA,
as they are act ug?xwy'used to determine the type of process and 20
conponents to appear [Examples bf thalifferem olatsifteatipmswill o e provided.n t he

Regul at ory BOM The general approach for each is as follows:
Reaction-The foll owi ng conponent classifications may be found:

CAT- cat al yst . Example 1-All Reactants Yidl@&hSirpleProghct IBulbBiduihOk@sicalsuch as

rework material that 2 . occasionally. be fed.bagk into
the process. 1§| 50, byg%w’iftc_g‘a?dw}aa“fb&‘md ﬁ‘OIl‘.l n- utyfalc&\ol ax¥d ace%?q{%dAﬁGN_
PAC- packagi ng, i fmdtétldae kdgian@ afid 8@ regul&bsLokipbhdit Rlierived assuming the final
REA-t he actual reactants. . . . SOL- processing alds or

sol vents. 30 Pf?dUCtlslaH‘°a’mléBE&sF’(§'ﬂl,e‘%iFlF“"Phe reactants disappear as they
convert into the finalnRicaspsdition of the prodd, d-hyloichte, HAMRARFRLSHoinIRPPEAr
as not relevant. In this caSe, the chem cal conposition deriving 121
wi || assume thi s empgnantsefitheBillefddaterals fur its manufeetutee This component will be

15  shown as 100% of the final product.

Display Single-Level BOM

--— [tem overview - assembly

Material no. P0005600 N-BUTYL ACETATE,BU
20  BOM number.. P0005600

Base qty.... 1,000.000 KG
ItNo Component Qty Un Class
Description
25 _ 0010 P0004200 647.824 KG REA
N-BUTYL ALCOHOL,BU
.. 0020 P09585300 508.925 KG REA
ACETIC ACID,BU

30 Example 2 - Reactants With Other Components. Derivation Possible

In the manufacture of the cellulose acetate propionate plastic ester shown

below, there are other components that are not carried into the final product
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pr oduct
conmponent s.
appear,
one or
of a reactant materi al
additives. |In SAP,
operation.

itself, i.e., it is

No BAS, MON or TAR conponents

t hey aoa9s®esi dered errors.

nore ADD materials on the BOMif the 5

(which woul d be a bage material) with

this may be represented in a single BOM and a routing
M xture- The foll owi ng conponent cl assifications

conponent of the Regulatory BOM 122 wi ||
and there are no additional
shoul d appear.

In sone caspér,ugggggﬁ5 may be
process is truly a

n pur ell

be just the final
I f they

n xture

shoul d be foundcomposition. In this case, the matéiADstilh eppreadiab lNBis(pﬁdﬂilﬁﬂBMrﬁ aliff the

m xt ure.

| G\-material t o™BEEpYARiFEals. Tie pnly somnanentis

to the process. the plastic.
al so incl uded.

m xing the materi al
final producs.

but

will
included in the
appear .

BAS-

&de

ooNo MON

CO

t he base,

PAC- packagi ng, if

£ D19R110h mhish rkenis ot

t he packaging step is

SOL- processing aids that may be used in

whi ch do

beah hol a part of 15
product shoul d bﬂ-qmvgg%alhom

All

be consi demr[aqe},@mgmtqg the! finalcap gy conposition and will
REA - conponents shoul d

or

nsK r ed an error.

ADD- addi tive comagse he pol yner
m; 6’56 ot &%rk matena‘ %

ﬁesangaaf

|GN-material to
to the process.

0010P 9100
to formthe ponFEL SBBU
step is al sgsginc %@z 69 00

The MON corrpone
correspondi ng po 0?59@?1 (ﬁﬁo
conponent s mnll—

t he 30 polyrrer0

they wll

fol |l owi ng conpon%

t

& Qgiv
the

s

PROPIONIC ANHY ,BU

0060 P0002194

ACETIC ACID,BU

25 _ 0070 P0027693

PROPIONIC ACID, BU

_ 0080 P0002193

ACETIC ACID,BU

_ 0120 P0460501
30

_ 0130 P0116701

ADDITIVE 11, BG

35

ADDITIVE 1,50LB BG

usual ly r

s4gMgtf k3 MONONRER

i AR
geﬁ%ggggﬁyents sﬁ&&ﬂ
93258886 P TOURf,

4,419.320 KG REA

3,464.704-KG IGN

4,376.025- KG IGN
0.250 KG ADD
0.151 XG ADD

Example 3 — Reactants with Additives

d appear.

in the
the final

not appear

BAS and ADD nmteri al
be

CAT-cataIyst

hat may be added

whi ch are bei ng used
AC- packadi ng,

SOL- pr
olggg%écs(}a t abl eegﬁf)

i f the packagi ng

sing aid.

m whi ch t he

derived. Any ADD

ition BOM along with
I f they do,
Packagi ng-Only the

In the example below, there are additives as part of the BOM for a reaction.

The reactants are considered first to determine the desired product, then the additives

are added back into the product. In this case the chlorinated polyolefin is the desired

product and the stabilizer is the additive.

40



- 13 - TAR-t he produced, bulk materials.

PAC-t he packagi ng conponents. The target material is put into

t he packaging materials. It is assuned that the product conponents are
derived earlieMoP@®the BOM of the bulk material. In this BCT/US26286n0
final conponent derivation will take place since this material is in the

sane famly. Exanpl es of tHWe-different classifications
wi Il now be provided. Exanple 1-All Reactants Yield a Single
Product, Bulk Ligquid Chem cal 10 N-butyl acetate is manufactured
from n-butyl al d¥piay Singledesvel BOMNEi d. Al | materials are reactants and
t he regul at-ory confemenerview dass¢mbiyl assummo-the--f-rrat-—-- roduct is a
non-m xture, si AdaterialmenP@238100 CHLORINATED- R SOLEFRR N K YLENEr oduct
n- butyl acet at e BQM riuniber.dR0238@0 f r om t he conponents of the Bill of
Material s fob i tBasegtyuf &568:080 Thi s K@nponent will be 15 shown as 100% of .
the final product-: bDi-spl-ay--St-agh-e—~t-evel--BaM--——~- |t em overvi ew -
assenbl y Mai®No Gompenenfiit)05600 QtyN-BWTYL ACEXAddsBU 20  BOM nunber . .
P0O005600 B&@%scription. . . . 1, 000. 000 KG | t No Conponent
Qy Un _ 00101P@660700 Dee3480t KGN 25 REAQ10 PO004200
647.824 KG 10 CHLORANE,BU

_ 0020 P0004000 3,674.098 KG SOL

ACETONE,BU

_ 0030 P0040200 6,038.370 L SOL

XYLENEMIXED,BU )

15 _ 0040 P0068402 . 1,213.359 KG SOL
STABILIZER,DR
_ 0060 P0326610 1,088.622 KG REA

MODIFIED POLYOLEFIN,50LB BG

20

Example 4 - Chemical Mixture. Alcohol Blend
~ SDA 1iscreated by denaturing pure ethanol with methanol and methyl
isobutyl ketone (MIBK). The ethanol is shown as the base material, while the
denaturants are shown as additives. The system will derive a composition BOM for
25  the Family that has components 01786-00, 00012-00, and 02039-00 in their

corresponding proportions.

Display Single-Level BOM
---- [tem overview - assembly

30  Material no. P1281900 SDA 1,ANH,BU
BOM number.. P1281900

Base qty.... 393.682 L
ItNo Component Qty .Un * Class
35  Description
_.0010 P0178600 379.014 L BAS
ETHYL ALCOHOL,200 PROOF,BU
_. 0020 P0001200 15.142 L ADD
METHANOL,BU
40  _ 0030 P0203900 3.046 KG ADD

MIBK,BU



N- BUTYL ALCOHOL, BU 0020 P0985300 508. 925 KG
REA ACETIC ACID,BU 30 Exanple 2 - Reactants Wth O her
Conmponents. Derivation Possible In the manufacture of the
cel l ul ose acemarw3msdpi onate plastic ester shown bel owpCTAUsyse26286 €
ot her conponents that are not carried into the final product i
- 14- conposition. In this case, theléaterial still appears as if it
i s produced from all reactant materials. The only conponent is then
01861- 00, which makes up 100% of the plastic. 5 Di spl ay
Si ngl e- Level BOExample 5|-tRiastioMixtureew - assenbl y Material no. P0186100
CAP, BU . BOM nunbgy. . P0O.18610 B tV . a...1. 000 000 KG 10
It No Conponent This exax@lglﬁ{%ﬁ}ﬁges the mm@%&% 0\f‘ap]a‘wbtt;!}g%:lmrFbt i on 0010
P1569100 .648. 88 G REA . CELLULCSE, BU 15 0020
P0469800 D‘”ﬁé’aﬁb&&&‘@‘ BOM " car SULFURI C ACI DBU
5  ----Ttem overview - assembly
Material no. 50000104 264A37200MS CLEAR TP,25KG BG
BOM number.. 50000104

Base qty.... 1,191.000 KG
10 ItNo Component Qty Un - Class
Description
_0010CAB 1,000.000 KG BAS
264
_ 0020 TC000204 5.000 KG ADD
15 B-51 SOL BLUE LIQ.
_ 0030 TS000010 10.000 KG ADD
15304 STABILIZER
_. 0040 P0041300 176.000 KG ADD
DOA,BU
20 _ 0050 TZBGO001 47.640 EA PAC
CELLULOSICS BAGS, 25 KG

Example 6 - Polyester Increased in Molecular Weight in the Solid State

25 Building up the molecular weight of a polyester polymer in the solid state is a
special case because the final operation adds no components. The regulatory BOM is
based on the composition of the precursor. Thus for each of these “built-up”
polyesters, the family of the polyester is referenced to the family of the precursor
polymer, using the composition family field. In the BOM below, polyester P15418FZ

30 (family 62500217) is treated to increase its molecular weight to become polyester
P15419FZ (family 62500218). But 62500218 is referenced to 62500217 so the

composition determination doesn’t have to be redone.



0030 P1203600 17. 255 KG - REA ACETI C ACI D, BU
0040 P0027660 1, 776. 494 KG REA 20 PROPI ONI C ACI D, BU
0050 P0015040 123. 606 KG REA PROPI ONI C
0060 P0002194W°99’3°2“24 419. 320 KG REA ACETI C A@H@@gﬂ%ﬁ
0070 P0027693 3,464. 704- KG 1?}\[_ PROPI ONI C ACI D, BU
_ 0080 P0002193 4,376.025- KG €\ ACETI C ACI DBU
0120 P0460501 0. 250 KG ADD 30 ADDI TI VE |1, 50LB BG
0130P0116701 ADD ADDI TIVE I'l, BG 35
Example 3 - Reacl?lg %@%Sm%ﬁééﬁ EWDM | n_the exanpl e bel ow, there
are additives a I The reactants are
consi dered fi rsti\ﬁg1 a‘é{be}’ é’&q'r@??g{%g@c’%" then the additives
are added bacg< g PHROS 46 |s case the chlorinated polyolefinis
t he desired ?J"F(Sl&httl P0he st Ilzer Is the additive. 40
-15 -
ItNo Component Qty Un Class
Description
_0010 P15418FZ 1,005.060 KG TAR
10 PET 12087,BU
Display material - centrally
15  Object: -
62500218
Cross Section........eeeeees
Turns Per Inch.........ceue..
20  Dope Number.........cccv.en-.
Dope Color.....cceenresrencn-
Fiber Grade.........oceerc-.
Chemical Reactivity Class..... 13
Sales Restricted Flag.........
25  Quality Classification........ 1
Commercialized................
Commercialization Date........
Composition Family............ 62500217
30

The classifications of the components of the precursor are shown. Using the
monomers, a table will be searched to determine the final PM composition of the

monomer set.



Di splay Single-Level BOM Item overview - assenbly Mat eri al no.

P0238100  CHLORI NATED POLYCLEFI N I N XYLENE BOM nunber.. P0238100 5
Base qty .... 5,568.000 KG It No Conponent no. Q Un
Cl ass De Wé&rR26Dn 0010 PO0O0O0O700 1, 043. 487P1Z@JS98/26285 REA
10  CHLORI NEBU 0020 P0O004000 : 3,674.098 KG SCL
ACETONE, BU _ 0030 P0040200 6, 038. 1870 L SCOL
XYLENE, M XED, BU 15 0040P0068402 .1, 213359 KG SCL
STABI LI ZER, DR 0060 P0326610 1, 088. 622 KG REA
MODI FI ED POLYOLERseyOingledesvebBOM  Exanple 4 - Chemical Mxture, Al cohol
Bl end - __.Sgpén%vé,s‘,,éw ,egsg&ﬂq,lgy denaturi.ng.-pure..ethanol wth nethanol
and met hyl imaﬂéﬁl% mqmw KET 13087,€1,0a0! s shown as the base
material, whileg gp\z]ts are shown as additives. The systemwil |
derive a co %ga Ofogroog thgdam Iy that has conmponents 01786- 00,
00012- 00, a B’O ih thelr correspondi_ng_proportions.
Di spl ay SlngIeL Item o V€W - ass y 30 Material no.
P1281900 SDA “emmsovl nungd v§P128190 " Base qty ....
393. 682 L nent Un Class 35
Description 600 13, 04%%&1 L BAS
_0040 P0138200 ;_350.100 KGLV. MON
ETHYLENE GLYCOL,BU
_0050P0011500 2220 KGLV MON
DIETHYLENE GLYCOL,.BU
15 _ 0070 P1506303 0.320 KGLV CAT
CATALYST,WET,BX
_ 0130 P14978S3 - XXX %KLV MON
MONOMER I,DR
_ 0140 P14943S2 XXX %KLV MON
20 MONOMERILDR
_ 0150 P1549700 1.034 KGLV CAT
CATALYST CONCENTRATE,BU
_ 0160 P07327FZ 2.000-KGLV IGN
MIXED GLYCOL & MONOMER,C,BULK
25 _ 0170 P10597NZ 852.800 KGLV M MON
PTA,CED,BULK

Example 7 - Polyolefin

30 Display Single-Level BOM
---- Item overview - assembly
Material no. 50001346 POLYETHYLENE, BU
BOM number.. 50001346

Base qty.... 1,000.000 KG
35
ItNo Componentno. - Qty Un Class
Description
_ 0010 P0228707 0.375 KG CAT
CATALYSTICT
40  _ 0020 P0205207 0.047 KG CAT
CATALYSTIL,CT
_ 0030 P0207900 3.633 KG SOL
MINERAL SPIRITS,BU
_ 0040 P02004C0 1,000.000 KG MON

45 ETHYLENE,B-30,BU



ETHYL ALCOHCL, 200 PROOFBU ._ 0020 P0O001200 . 15.142 L

ADD METHANCL, BU 40 _ 0030 P0203900 3.046 KG ADD

M BK, BU -16-

Example 5 - P22 xt ur e This exanple illust rgg%réu‘i’%ﬂsf'

manuf acture of a plastic mxture. Di qggqy Single-Level BOM 5

Item overvi ew - assenbly Mat eri al no. 000104 264A37200M5 CLEAR

TP, 25KG BG BOM nunber.. 50000104 Base qty .... 1,191.000 KG 10
It No Conponent Qy Un Cl ass Description

0010 CAB Exargp) 8-15 0901900 oﬁGgef' BAS 264 0020 TC000204
5.000 KG - = UE LIQ 0030 TS000010 -
10. 000 KG Display¥ingle-Level BOKO04 STABI LI ZER 0040 P0041300

176. 000 KG --— ItenADl2rview - assebly BU 20 0050-TZB0 L

47. 640 EA 5 Matéf¥no. P0272203 POLYOLEFIN,MOLTEN,BU
BOM number.. P0272203 :

Base qty.... 20,000.000 KG
ItNo Component no. Qty Un Class
10 Description :
_ 0010 P02006B0 17,376.090 KG MON
PROPYLENE,BU
_ 0020 P02004H0 2,600.000 KG MON
ETHYLENE,BU ,
15 _ 0030 P02208P2 21.000 XG ADD
STABILIZER,DR
0040 P0267702 2.860 KG CAT
CATALYST DR
_ 0050 P1533505 1.060 KG CAT

20 CATALYST IL,LANHY,CL

" Returning again to Figure 1, a production engineer utilizes manufacturing
maintenance 113 to create Manufacturing Bills of Material 115 including Component
25 Classifications 116. The production engineer will have cognizance of the end product
and the type of classifications that are to be added.

It will be understood by those having skill in the art that Co-mponent
Classifications 116 for a Manufacturing Bill of Materials 115 may be added using
manufacturing maintenance 113 in background processing in response to anticipated

30 production of a new Manufacturing Bill of Materials. Alternatively, Component
Classifications 116 may be added in foreground processing in response to a receipt of

a customer order for a product 112 by automated product sales order entry 111.

Composition Ascertaining 120
35 Composition ascertaining derives the Regulatory Bill of Materials 122.
Chemical composition deriving 121 derives from the Bill of Materials the chemical

compositions present in the manufactured chemical product, to thereby produce



CELLULGCSI CS BAGS, 25 KG Exanple 6 - Pol yester Increased in

Mol ecul ar Weight in the Solid State 25 Bui | di ng up the nol ecul ar
wei ght of a polyester polyner in the solid state is a speci al case
because the fMeAY36I66r ati on adds no conponents. The regul at BEY/UBBIA623S
based on the conposition of the precursor. Thus for each of these )
"built-up" pol yesters, the family of 43t polyester is referenced to
the fam |y of the precursor pol ymer, using the conposition famly
field. In the BOM bel ow, pol yester P15418FZ 30_(fam |y 62500217) is
treated to i ncrechemical comprisisions m,mogqfcrrqddwe&ematwlﬁ)/agewﬂmal& Megualg -z

e

conposi tion deter i'on esn
-17 - Di spl ay Beéfeming nbwteFigBfal\3, chemicaltcempositiondedining (Biosk A1 pf

I\B/gts :r :TI? ly . no Elgéfg%géé will nggge %gs%llibé/qc 1{1‘: lﬂgégb f% Slﬁ%“ﬁrg\{lﬁwml; th&%%n%%ﬂﬁi?en@
G ass D&'s c MaRt:fabtiring Bill of MAYd:fdR P¥51i8 Fedd and those compbnéfiSthatde kBevalinR 10
PET 12087, BU for ascertaining the Material’s chemical composition are selected. A temporary table,
referred to as a Derivation Table, of the selected components is then built. A test is
then made, at Block 202, as to whether all the derivation table components are
reactants (Class REA). If YES, then at Block 203 the Target Material’s chemical
10 identifier is 100% of the regulatory BOM composition and the regulatory BOM is
| built for the Target Material at Block 208. No further calculations need to be done.
On the other hand, if not all the Derivation Table components are reactants at
Block 202, the new basis weight for the Target Material is recalculated, based on the
selected component’s weight in the original Manufacturing Bill of Materials, at Block
15 204, A testis then made at Block 205 as to whether there is at least one monomer
(Class MON) in the derivation table components. If YES, the polymer regulatory
BOM is calculated at Block 206. Details of calculating the polymer regulatory BOM
will be provided in connection with Figure 3.
Returning to Block 205, if there is not at least one monomer in the derivation
20  table components, then the regulatory BOM relates to a mixture. Accordingly, at
Block 207, the regulator;'r BOM is calculated for the simple mixture of bases,
additives and/or impurities. The calculation for the mixture regulatory BOM 122 for
the Target Material is then built at Block 208.
Referring now to Figure 3, operations for calculating the polymer regulatory
25  bill of materials (Block 206 of Figure 2) will now be described. Figures 3A and 3B
together form Figure 3 as indicated. As shown at Block 301, for each component in
the Derivation Table, the components classified as MONomers are retrieved. Then at.
Block 302 a temporary Polymer Derivation Table is built, substituting the monomer
codes for each monomer. At Block 303, the chemical component ratios are
30 calculated, summing any monomers which appear more than once in the
Manufacturing BOM. This result is stored in the Polymer Derivation Table.



D splay material - centrally 15 Qbj ect: 62500218 Cross

Section........ Turns Per Inch........ 20 Dope Nunber........

Dope Col or. .. wo 9930265 Fiber Gade........ Cheni cal Rea&iisésietsd ass
..... 13 Sales Restricted Flag...... 25 Quality Classification
........ 1 Commercialized......... -21Commercialization Date........
Conposition Famly ............ 62500217 30 The

classifications of the conponents of the precursor are shown. Using the
monorers, a tabl e wi lAt Bdeck38d; Cisniregulathey BOM petcénugefis cudduldtdd tbew]l_agl tion of
t he nonomner, set ... o . - .

Di spl ay Singl e- Ch¢icalipyhe Polymer Deriyation Tahle. Thenstefaming to Blogle305, anpptipgal
P15418FZ  PET bpestiorGhafdibird all mBebinbrdHefiicals fEdmYiAMP slyniBAS&ivatidn Table

: KG
1,000. 000 that are less than 2% by weight. This operation is performed because many

5  regulations do not require new regulatory compliance for polymers that contain less
than 2% of an additional monomer. If this “2% Rule” is being used, then at Block
* 306 the regulatory BOM percentages are recalculated using the calculations shown in
Block 306.
At Block 307, each monomer chemical in the Polymer Derivation Table is
10 then translated into its generic mondmer code that is retrieved from the Monomer
Code Table.
At Block 308, for the set of monomer codes derived from the above step, the
monomers in the Monomer Set Table are used to find the corresponding monomer set,
i.e., the set that contains al! of the monomers in the Polymer Derivation Table and no
15  additional monomers. At Block 309, using the monomer set found at Block 308, the
corresponding polymer chemical identifier for all the corresponding monomer
chemicals is substituted in the adjusted Polymer Derivation Table.
Referring now to Figure 4, calculation of Regulatory Bills of Materials for
mixtures (207 of Figure 25 will now be described. As shown in Block 401, for each
20  component in the Manufacturing BOM, the chemical identifier is retrieved. At Block
402 a temporary Chemical Derivation Table is built, substituting the chemical
identifiers in the component family regulatory BOM for the components in the
Manufacturing BOM. Then at Block 403 the chemical component ratios in the
Chemical Derivation Table are calculated, summing for the chemicals that appear
25  more than once. The calculation is shown in Block 403, and the result is stored in the
Chemical Derivation Table. Finally, at Block 404, the new regulatory BOM
percentage is calculated for each chemical in the Chemical Derivation Table. The
calculation is shown at Block 404. These results are stored in the Chemical

Derivation Table.
30



It No Conponent no. Qy Un Cl ass Description 0030

PO6792NZ 13.040 KG L'V MON 10 CHDM C1, KBU 0040P0138200

- 350. 100 KGLV ETHYLENE GLYCOL, BU 0050P0011500

2.220 KGLV  WORBRes DI ETHYLENE GLYCOLBU 15 0070 P1508S&%/S98/26286

0.320 KG L V CAT CATALYST, VEET, BX 0130P14978S3 X, XX KLV
MON MONOVER |, DR 0140 P14943S2 "22- X XX WK L V MON 20
MONOVER ||, DR 0150P1549700 1. 034 KGV CAT CATALYST

CONCENTRATE, BU
GLYCOL & MONOVE

PTA, CED, BULK

| tem overvi ew -
BOM nunber . .
It No Conponent

P0228707
0.047 KG

.. 000- KGL V |IGN M XED
AU Qe AnpETIVIng 852. 800 KGLV MVON

GetZﬂed fBWcHQisQif'drélg ide@rsrithanica ddgpesitieyel BOM
assenbly Mat eri al ng 001346 PCLYETHYLENE, BU

500tstining for Figyss 2, w 4, specifie exgrplepwill new besprovided. 1t will be _

5

10

15

20

25

"Grigestoot e thelLexapmples are illusitpiitand pr ndSS e LiBhEG B imisipe 5020

Thade exampleSAviAbY Eiveh:| cal¥ilating a Regulatory Bill of Material when all the
working components table components are reactants (Block 203 of Figure 2);
calculating a Regulatory Bill of Materials for a simple mixture (Figure 4); and
calculating a polymer Regulatory Bill of Materials (Figure 3).

Example 9: Calculating a Regulatory Bill of Material 122 when all of the Workin
Components Table components are Reactants (Block 203):

Given:

Mfg. BOM for product Material P2345678 (Target Material), Family 71000600,
1000 kg basis:

Component Material Class Oty. Family

50000006 REA 400kg 71000111

50000007 REA 360 71000222

50000008 CAT 200 71000333

50000009 CAT 100 71000444
1000 kg

Chemical Composition Deriving:

1. Read the Target Material Mfg. BOM Components and select those that are
relevant for ascertaining the Material’s chemical composition (Block 201).

The Catalysts (50000008 and 50000009) are ignored, building the following Working

Components Table of the selected Components:



0030 P0207900 3.633 KG SCQL M NERAL SPI RI TS, BU _0040

P02004C0 1, 000. 000 KG MON 45 ETHYLENE, B- 30, BU
-19- Exanpl e 8 - Anorphous pol yol efin Di splay Single-Level BOM
| tem overvi ewW093888Hbly 5 Material no. P0272203  POLYOLBETRISHHA6286NBU
BOM nunber.. P0272203 Base gty .... 20,000.000 KG | t No
Conponent no. Qy Un C ass 2BG Description . _0010
P02006B0 17, 376. 090 KG MON PROPYLENE, BU 0020
P02004H0 2, 600. 000 KG : MON ETHYLENE, BU 15 0030
P02208P2 WorkingXJorfdhest&Table ADD STABI LI ZER, DR 0040
P0267702 . Com 02é atKGI Class CAT il CATALYST 1, DR _ 0050
P1533505 . * CATALYST |1, ANHY, CL

50000006 REA 400kg 71000111

50000007 REA 300 71000222

5 T 700 kg

2. Are all of the Working Components Table components ‘Reactants’ (Block 202)?
Yes.

10 3. The Target Material’s chemical identifier is 100% of the Regulatory Bill of
Material composition (Block 203).

Family Table

Family Chemical Id
15

71000600 11000-00

Target Material P2345678 is a member of Family 71000600, which is 100% of
20  Chemical Id. 11000-00.

4. Build the Regulatory Bill of Material for the Target Material (Block 208).
Family Regulatory Bills of Material;

Family Chemical Id. % Weight
25 71000600 11000-00 100%

Example 10: Calculating the Regulatory Bill of Material for a simple mixture (Block
207):

Given:
30

Mfg. BOM for product Material P3456789 (Target Material), Family 71000700, 1000
kg basis:



Returning again to Figure 1, a production engineer utilizes manufacturing
mai nt enance 113 to create Manufacturing Bills of Mterial 115 incl uding
Conmponent 25 Classifications 116. The production engi neer will have

cogni zance of wdgsspe product and the type of classifi GifhRogehdgat are
to be added. It will be understood by those having skill-in the
art that Conponent Classifications 116240r a Manufacturing Bill of
Materials 115 may be added using manuf act uri ng mai ntenance 113 in
background processing in response to anticipated 30 production of a new
Manufacturing Bill of Materials. Alternatively, Conponent

Cl assifications be added in foreground processing in response to a
recei pt of L vfatesialy Clags, Oy, amiyY by aut omat ed product

sal es order entrsoddobil G9ADOSiob kN Asc§moqb[?5 ng 120 35

Conposition ascertaining derives the Regulatory Bill of Materials 122.

Cheni cal conposi PPP042ri vi ng 14BDd30Pves frodlQ0RB0®; || of Materials the

oMponé

chemi cal 5CORPERIoYE ONS Presghp oot he manyig@hyy €d chem cal product, to
t her eby produce — -20 -
chenmi cal conpositions 122, also ref®P&d to as Regulatory Bills of

Mat eri al s. Manual adjusting 123 nay be used to adjust the Regul atory
Bills of Materials for inpurities. - Referring now to Figure 2,
chem cal conposi Fawily RegiletonyBillsbHatetiall of Figure 1) will now be

described in det -FAS sh % %il Q. gé the Target Material 5
Manuf act uri n? Bi i) Ellnil ﬁlﬁvﬁ d and those conponents that are
rel evant 0f 071080660 t ai hi089-00he N@O%ri al's chemical conposition are

selected. A tenp abl . ref.egred to as a Derivation Table, of the
sel ected corrpone(ztﬁgdl?bgéthegootl)giopt. %ﬁé’st IS then made, at Bl ock 202,

as to whet her al [71802000er i 0002000 t aHl08%conponents are
71003000 * 00030-00 30%
71003000  00040-00 70%
15 '
Chemical Composition Deriving:
1. Read the Target Material Mfg. BOM Components and select those that are relevant
for ascertaining the Material’s chemical composition (Block 201).
All Components are kept, building the following Working Components Table of the
20  selected Components:

Working Components Table

Component Material Class Oty. _Family
50000011 BAS 500kg 71001000
25 50000012 ADD 300 71002000
50000013 ADD 200 _ 71003000
' 1000 kg

2. Are all of the Working Components Table components ‘Reactants’ (Block 202).
30 No.



reactants (Class REA). If YES, then at Block 203 the Target Material's
chemcal 10 identifier is 100% of the regul atory BOM conposition and the
regul atory BOM i s built for the Target Material at Block 208. No
further cal cuMR?9%%5need to be done. On the otRCAVUSIBREAS6 | f
not all the Derivation Table conponents are reactants at Bl ock 202,
the new basis weight for the Target MateriaR3rs recal cul ated, based on the
sel ected conmponent’'s weight in the original Manufacturing Bill of
Materials, at Block 1 5 204. Atest is then made at Bl ock 205 as to

whet her there is3aReraleuate Biemenhasisaveight for the Target Matenial, hased ondhejgsiecied | on
t abl e conponents ’ I : OM i s cal cul ated at
b ock 2007 Dot o CotperGey’ v i {%g'%%%@% Blpck 208 ;3 BOM will be
provi ded in connection with Figure 3. Returning to Bl ock 205,

if there is not I n ' Lyation 20 table
conponents, then@ﬁéﬁﬁégﬂﬁgégg%ﬂg%ﬁgﬁﬁtgg ltggdk ‘m xture. Accordingly, at

Bl ock 207, thé regulatory BOMis calculated for the sinple m xture of

Cagul it oy Bow 192 19 e eas op RORast i WEREE ChlemBient T @hd ABst i ©

208. NoReferring now to Figure 3, operations for calculating the
pol ymer regul atory 25 bill of materials (Block 206 of Figure 2) will now
be described. Figures 3A and 3B together formFigure 3 as indicated.

As shown at Bl ocls, IjouldiOthe %Eﬁaﬁ%ﬂf&%a&ﬁhl for the sifnpR fhikbiry 8f B&es ﬂi!gf)S)?i(
ocC

t he conponents classified as nmers are retrieved. Then at

302 a tenpor dfy Pyiditives (ARP) end/ordmpyrtiesdIVE) Rlpek207pybst i t uti ng t he nonomer
codes for each nononer. At Block 303, the chem cal conponent ratios are 30
cal cul ated, summ ng any nonomers whi ch appear nore than once in the

Manuf act uri ng BOM Hérieach €empenentingheWetking Comporeptsylable, mtni¢vedbs on Tabl e.

-21 - 4 . entage is
cal cul ated for eac hcorﬁ%&{g%garrrﬁ%]{{e@ rllﬁﬁye lgg?b%iee?{%e(rﬁ%gﬁ %' Tabl e. Then,
referring to Bl ock 305, an optional ) operation may discard all nononer
chem cal s fOLi%d 'Fnamtilt}ekclggfa%rxryehilg%rfwﬁéﬁa?:n Tabl e

Family Chemical Id. % Weight

71001000 00010-00 100%

71002000  00020-00 100%
20

71003000  00030-00 30%

71003000  00040-00 70%

6. Build a Chemical Derivation Table, substituting the Chemical Identifiers in the
25 Component Family Regulatory BOM for the Components in the Working
Components Table (Block 402).

Derived Chemical Weight = (Component Weight from Working Components

Table) x (% of Chemical in Component Family Regulatory BOM).
30



that are less than 2% by wei ght.. This operation is perforned because many
5 rregul ations do not require new regul atory conpliance for polyners that
contain | ess tgan 2% of an additional mononer. If this "2% Rule"” is
bei ng used, tR&TAP%8| ock 306 the regul atory BOM per cBRT/HEEE62f o
recal cul ated using the cal cul ati ons shown _izg_ Bl ock 306.

At Bl ock 307, each nononer chemcal in the™Polyner Derivation Table is 10
then translated into its generic nmononer code that is retrieved fromthe

Mononer Co, | .. At Bl ock 308, for the set of nononer
codes derived fr@’rthcg;%gog c?\t/%’.‘%tep, t he nononers in the Mononer Set
Tabl e are-used to find the correspondi ng nononer set, i.e., the set
that contains all of the noners iRQ, the,Pol t, Derivati.on Table and no 15
additi onal mononmers. At B@&P%@g, ﬁgﬁnﬁﬁﬂt he%ﬁﬁrrer s@?n\‘e und at Bl ock
308, the . Conippaerndiwdghitol Yeld, chem calChiepheyat i fiwe_i#r all the
correspondin hem cal s Is substituted in the adjusted

3 m)naérer che d
Pol ymer Deri vat iP8R0GR1B| ¢, 500kg OOOIO‘IQQferrlioﬂé’ now téoqkiggure 4,

cal cul ation of BeggdeatoryBokg s of ddweio0al s 106% 3¢t ures (207 of
Figure 2) will now be described. As shown in Bl ock 401, for each 20

conmponent in t he0RMUBact 3PPksy BOM 0Q038-08heni 86% i denti$Qker is retrieved.

At Bl ock enp Chenjcah.oRer i vagi,on Tabhgwi,s built,
substituting thzegg’g)%@%gcal 2Doke’ [ dg?ﬂ@bio?res [ 26{ e con‘lﬁl)%g#ént famly
regul atory BOM for the conponents in the Manuf acl0@Pkgng BOM Then at

Bl ock 403 ttﬁ c ré‘i C%ll CQ onel?h ratios in the Chem cal Derivation
Tabl e are cal cul at ey ?ﬁ é‘ A F’ the chem cal s that appear 25 nore t han
once. The calculation is shown in Block 403, and the result is stored in

t he Chem cgl Derjyatj.qn Table. Finally, at Block 404, the new
regul at ory BOM ~=A&mic 1 s—cal cul ated for each chemical in the

Chemi cal Deri vatgooro-déeb! e sofk calculation is shown at Bl ock 404.
These results are _stored in the Chem cal Derivation Table. 30
22 . 00020-00 300

15 00030-00 60
00040-00 140
1000kg

7. Calculate the new Regulatory BOM percentage for each chemical in the Chemical
20  Derivation Table (Block 404). Calculation: _

Chemical Regulatory BOM Percentage = (Derived Chemical Weight) / (Sum of all
Derived Chemical Weights in the Chemical Derivation Table).

25 Chemical Derivation Table

ChemicalId Weight Percentage
00010-00  500kg 50%
00020-00 300 30%

30  00030-00 60 6%
00040-00 140 14%

1000kg 100%



Exanpl es of Chem cal Conposition Deriving Al t hough detail ed
flowcharts were provided for chem cal conposition deriving for Figures
2,3 and 4, spgfdohfesXxanpl es will now be provided. It will Berysosnsss

under stood t hat these exanples are illustrative and are not to be viewed as
limting. 5 Three exanples will be gi ven; _calculating a Regulatory Bill
of Material when all the wor ki ng corrpozents t abl e conponents are
reactants (Bl ock 203 of Figure 2); cal culating a Regulatory Bill of .
Materials for a sinple mxture (Figure 4); and cal cul ating a pol yner
Regul atory Bill of Materials (Figure 3). 10 Exanpl e 9: Calculating a
Regul atory Bi | | (Sim M @lduiitedhésighséfon Chemicals thateppaér foregthan once Chiopeinethiss
Tabl e conponents are Rcactants (Bl ock 203): G ven: 15 M g. BOM
for product Mat &X3BPleP2345678 (Target Material), Fanily 71000600,

1000 kg basi s: Conmponent Material Cass Qv. Fam |y
50000006 REA 400 kg 71000111 20 50000007 REA
300 571 @o@uild the Regubatory il of Material for the fprgep Material (Block 208).1 000333
50000009 CAT 100 71000444

1000 kg 25 Chem cal Conposition Deriving: 1. Read the Target
Material Mg. B@drilyRegoknirg Bilsbf Mdtertal: t hose that are rel evant
for ascertaining thfe Mat erd al . s, cheg \%\f gonposi tion (Bl ock 201). The
Cat al ysts (50006588 and—56068909 —af e Tyror ed, bui | ding the fol |l owi ng

Wor ki ng Conponents Tabl e of the sel ected Conponents:

10 71000700 00010-00 50%
71000700 00020-00 30%
71000700 00030-00 6%
71000700 00040-00 14%

15 71001000 00010-00 100%
71002000 00020-00 100%

71003000 00030-00 30%
20 71003000 00040-00 70%

Example 11: Calculating the Polymer Regulatory Bill of Materials (Block 206):
Given:
25

Mfg. BOM for product Material P1234567 (Target Material), Family 71000500, 1000
kg basis:



-23 - Wor ki ng Conponents Tabl e
Fam |y 50000006

REA 300

202) ? Yes.

REA 400 kg

71000222 5
2. Are all of MaR@B®EP ki ng Conponents Tabl e conponents ' ReacP@F898/26486 ock

10 3. The Target Material'

of the Regulatory Bill

Fam |y Tabl e
11000- 00

Fam |y
Target Materi al
which is 100% of 20

Conmponent Material Cass Qv.

71000111 50000007

s chem

700 Kk

cal identifier is 100%

Mat eri al -2%nposi tion (Bl ock 203).

Bill of Mteri al BﬂEoﬁegWIEEQFtCI% gﬂ, al (8Bl opMS).

10

15

20

25

50000001
50000002
50000003
50000004
50000005

Chemcal 1d 15 .. 71000600
P2345678 is a nenber of Fam |y 71000600,
Chem cal 1d. 11000-00. 4. Build the Regul atory
MON 300kg 71000100
MON 300 71000200
CAT 100 71000999
ADD 150 71000300
ADD 150 71000400
1000 kg

Family Regulatory Bills of Material:

Chemical Id. % Weight

Family

71000100 10000-00
71000200 20000-00
71000300 30000-00
71000300 35000-00
71000400 40000-00
71000400  45000-00

100%
100%
30%
70%
40%
60%

Chemical Composition Deriving:

1. Read the Target Material Mfg. BOM Components and select those that are relevant
for ascertaining the Material’s chemical composition (Block 201).

The Catalyst (50000003) is ignored, building the following Working Components
Table of the selected Components:



Fam |y Regulatory Bills of Mterial: Fam |y Chemcal 1d. %

Wi ght 25 71000600 11000- 00 100% Exanpl e 10: Calcul ating the
Regulatory Bi terial for a sinple mxture (Bl ock
G ven: W%‘B OM for product Material P3456789 (Tar g %%séz‘?al ),
Fam |y 71000700, 1000 kg basi s: 29 -
-24 - Conponent Material Cass Qy. Fam |y 50000011 -
BAS 500 kg 71001000 50000012 ADD 300
71002000 5 50000013 ADD 200 71003000
1000 kg Fam |y Regulatory Bills of Material: Fam |y
Chem cal Id. % Viogkihg COmponehGOTHBRO 11000- 00 100% 71001000
00010- 00 100‘V& 7}&820.08 0%020- 00 10.?% 71003000
00030- 00 300, omponent Material Class Oty. Family

50000001 MON 300 kg 71000100

5 50000002 MON 300 71000200
50000004 ADD 150 71000300
50000005 ADD 150 71000400
900 kg

10 2. Are all of the Working Components Table components 'Reactants’ (Block 202)?

No.

3. Recalculate the new basis weight for the Target Material, based on the selected
15 Components’ weights in the original Mfg. BOM (Block 204).

The sum of the remaining Components is 900 kg.

4. Is there at least one Monomer in the Working Components Table (Block 205).
20  Yes, there are 2: 50000001 and 50000002,

5. For each Component in the Working Components Table, retrieve the Component’s
Family Regulatory BOM (containing the Component chemicals) (Block 301).

25  Family Regulatory Bills of Material:
Family Chemical Id. % Weight
71000100 10000-00 100%
71000200  20000-00  100%
71000300  30000-00 30%

30 71000300  35000-00 70%
71000400  40000-00 40%
71000400  45000-00 60%




71003000 00040- 00 70% 15 Chem cal Conposition Deriving: 1.
Read the Target Material Mg. BOM Corrponents and sel ect those that are

rel evant for ascertaining the Material's chem cal conposition (Bl ock
201) . Al Wasdhpishent s are kept, building the followi ng WEFRFLG6286
Conponents Table of the 20 sel ected Conponents: Wor ki ng Conponent s
Tabl e Conmponent Material Class Qy. -30- Fam |y 50000011
BAS 500 kg 71001000 25 50000012 ADD 300
71002000 50000013 ADD 200 71003000
1000 kg 2. Are all of the Wbrking Conponents Tabl e conponents
' Reactant s’ (BI 30 e e s
-25 - % ?&’i‘gé‘d’ o(lﬁnéerﬁgvﬁm Table, subsfite “%ﬁthF Shepical Iflennﬁe{s ety al
based on the Se'@ﬁipéﬂent Famxl@@(é@ﬁlﬂl@f}iBOMl\ﬁr giethmp’mntﬂteltﬂhc Qlcmhhg Mg. BOM
Bl ock 204 Th f th Co t 1000 k 5
(Bl oc ). Componer?ts Table lock??ﬂzgerm' ning nponents s g:
5 :

Polymer Derivation Table

Chemical Id. Calculated Weight _ Class

10000-00 MON

20000-00 MON

10 30000-00 _ ADD

35000-00 ADD

40000-00 ADD

45000-00 ' ADD

15 7. Calculate the chemical component ratios in the Working Components Table,

summing for chemicals that appear more than once (Block 303). Calculation:

Derived Chemical Weight = (Component Weight from Polymers Derivation
Table) x (% of Chemical in Component Family Regulatory BOM).

20
(Calculation matrix:)
Component Chemical Family Derived
Component Weight Id. Chem % Weight
25 50000001 300kg 10000-00 100% 300kg
50000002 300kg 20000-00 100% 300kg
50000004 150kg 30000-00 30% 45kg
50000004 150kg 35000-00 70% 105kg
50000005 150kg 40000-00 40% 60kg
30 50000005 150kg 45000-00 60% 90kg

900kg



4. |Is there at | east one Mononmer in the Wrking Conponents Tabl e (Bl ock
205) . No. 5. Calculate the Regulatory Bill of Material for the

si npl e m xt urgv&;mlg%es (BAS), 10 Addi tives (ADD) and/or |gfiisotedss (1 MP)

(Bl ock 207).. For each Conponent in the Wrking Conponents TFabl e,
retrieve the Conponent's Fam |y Regyl atory Bill of Materials (Block
401) . 15 Fam |y Regul atory Bills of Material: Fam |y

Chemi cal 1d. % Wi ght 71001000 00010- 00 100% 71002000

00020-00  100% 30 the resulf f3PRATme; DARARMR Bte. 30% 71003000

00040- 00 70% rivation Table, substituting
t he Chemi cal | ddSeé éambised resultsén 86p 7.)Conponent Fanily Regul atory BOM f or
t he Conponents in the Wrking Conmponents Tabl e (Bl ock 402).

Derived Chem cal Wi ght = (Conponent Wi ght from Wrking Conponents
Table) x (% of (heDaleulhteitlie KeonRepuindry BOMIpyrcBittagd for each cBThical it the Polymer

5  Derivation Table (Block 304). Calculation:

Chemical Regulatory BOM Percentage = Derived Chemical Weight / Sum of all
Derived Chemical Weights in the Polymer Derivation Table.

10 Polymer Derivation Table

Chemical Id Weight Percentage Class
10000-00 300 kg 33% MON
20000-00 300 33% MON
15 30000-00 45 5% ' ADD
35000-00 105 12% ADD
40000-00 60 7% - ADD
45000-00 90 10% ADD
900 100%
20
(Sum the calculated weights for Chemicals that appear more than once. None in this
example.) |

9. Discard all Monomer (MON) chemicals found in the Polymer Derivation Table
25  that are less than 2% (Block 305).

(None in this example.)
10. If any Monomers are discarded due to the 2% rule, then recalculate the

30  Regulatory BOM percentages for each chemical in the Polymer Derivation Table
(Block 306). Calculation:



-26 - (Cal culati.on matrix:) Conmponent  Chem cal

Fam |y Derived Conmponent Wi ght | d. Chem %
Weight 5 5Q 500kg 00010- 00 100%
50000012 ﬁ%%g’jo%s 00020- 00 100% 300kg Pcm%%%ﬁ
200kg 00030- 00 30% 60_kﬁ i 50000013 200kg
00040- 00 70% 140kg
1000kg 10 Chem cal Derivation Table Chem cal 1d Wi ght
00010- 00 500 . 0Q0020- 0 15 - . 040- 00
140 Chbmica) Bglfory SOM Perciiagh 2 per80 el weighth sum ot 0 0
percent age for eaembinitgddérived ChemichkEWeightsiin te Ajusted RolymertDevivatienTable, Bl ock
404). Cal cul ati on: Chem cal Regul atory BOM Percentage = (Derived
Chem cal Weight) / (Sum of all Derived Chemi cal Wights in the
Cheni cal Deri vat@NetinhBisleRimple.) 25 Chem cal Derivation Table

5 .

11. Translate each Monomer (MON) chemical in the Polymer Derivation Table to its
generic Monomer Code retrieved from the Monomer Code Table (Block 307).

Monomer Chemicals Table (Multiple Chemicals can represent the same monomer.)

10
Monomer
Chemical Monomer
00030-00 DMT
10000-00 EG

15 20000-00 CHDM
93992-00 DMT

20 Monomer Code Table

Monomer Monomer Name

CHDM Cyclohexanedimethanol
DMT Dimethyleneterephthalate
EG Ethylene Glycol

25

12. For the set of Monomer Codes derived in the above step, use the Monomers in
Monomer Set Table to find the corresponding Monomer Set (Block 308) that contains

all of the monomer codes but only those monomer codes.



Chem cal 1d Weight Per cent age 00010-00 500 kg 50%

00020- 00 300 30% 30 00030- 00 60 - 6%
00040- 00 140 14% 1000kg 100%
-27 - MRYPHE cal cul ated wei ghts for Chemicals that BFPSIP2636 o
than once. None in this exanpl e.) 5 8. Build the Regulatory Bill of
Material for the Target Material (Block 208)P3- Fanily Regul atory
Bills of Material: Fam |y Chem cal 1d.- % Wi ght 10 71000700
00010-00 50% 71000700 00020- 00 30% %;@00700
00030- 00 6%oMonomersiipddomaner Setgtablen- 00 Laoolymsr TR0 1000
00010-00 - 100%ponomer  Monomer Set Monomer Set Polymer Chemical 1d,

EG 1 1 50000-00

CHDM 1 2 60000-00

5 DMT 1
EG 2
CHDM 2

13. Using the Monomer Set identifier, retrieve the corresponding Polymer Chemical
10  Identifier from the Polymer Table (Block 309).

(See retrieval of Polymer Chemical Id. 50000-00 above.)

14. Substitute the Polymer Chemical Identifier for all of the corresponding monomer
15  chemicals in the Polymer Derivation Table. The ratio percentage for the Polymer

Chemical identifier will be the sum of the percentages for the replaced monomers

(Block 310).

Polymer Derivation Table

20 ChemicalId Weight Percentage Class
50000-00 600 kg 66%

30000-00 45 5% ADD

35000-00 105 12% ADD

40000-00 60 % ADD

25  45000-00 20 10% ADD
900 100%

15. Build the Regulatory Bill of Material for the Target Material (Block 208).

(The Target Material’s Family is 71000500, adding the following entries:)
30



71002000 00020- 00 100% 71003000 00030- 00 30% 20

71003000 00040- 00 70% Exanpl e 11: Cal cul ati ng the Pol yner
Regul atory Bill of Materials (Block 206): G ven: 25 Mg. BOM for
product Nat er WRP9IPRIVA567 (Target Material), Family 71000508CT/USR3(36286 kg
basi s: -28 -

Conmponent Material Class Q. Fami | y34- 50000001 MON 300
kg 71000100 50000002 MON 300 71000200 5
50000003 .CAT 100 . 71000999 50000004 ADD
150 7 Fowijs Rogulatory Bilsof dybeerial: ADD 150 71000400
1000 kg -10 hbY RegehahRhMidBidylweight Material:

71000500 30000-00 5%
71000500 35000-00 12%
5 71000500 40000-00 7%
71000500 45000-00 10%
71000500 50000-00 66%

Referring again to Figure 1, it will be understood that manual adjusting 123
10 may be performed on the regulatory bills of material 122 that were calculated in

Figures 2-4 in order to add impurities that are present in the chemical compositions
122,

Compliance Comparing 130: Overview

15 - In response to the automated product sales order entry 111, and the Regulatory
Bills of Materials 122 corresponding to the automated product sales order entry 111,
regulatory compliance verifying 133 compares the chemical compositions 122 to a
stored set of government regulatory standards that are contained in regulatory
databases 131 and maintained by regulatory database maintenance 132 in order to

20  determine compliance. Prior to ciescribing the details of compliance comparing 130,
background on regulatory compliance and overall rules for compliance will be
described.

The U.S. chemical industry is regulated by many laws including but not

limited to TSCA, RCRA, SARA, CDTA, FIFRA, FFDCA. Other countries have

25  many similar laws that control the chemicals that may be used for commercial use

within their boundaries. An overview of these laws will now be provided.

Toxic Substances Control Act (TSCA)

TSCA is a complex set of laws that defines all chemicals (which include
30  polymers) as being either-"existing" or "new". Existing chemicals are those which are
on a list called the TSCA inventory. Existing chemicals were placed on the inventory
either by grandfathering when TSCA was enacted or by premanufacture notification



Fam |y Chem cal 1d. % Wi ght 71000100 10000- 00 100%

71000200 20000- 00 100% 15 71000300 30000- 00 30% 71000300
35000- 00 7%99,3026571000400 40000- 00 40% 710004Q0rysosA&2860- 00
60% 20 em cal Conposition Deriving: 1. Read the Target
Material Mg. BOM Conponents and sel ect thoge that are rel evant for
ascertaining the Material's chem cal conposition (Block 201). 25 The

Cat al yst (50000003) is ignored, building the foll ow ng Wrking Conponents
Tabl e of the selsget @tht GRIEP BRRBAS chemicals may be used (with some exceptions) for any

-29 - Wor ki ng Conponents_Tabl e | Conmponent Materjal Cass Q.
Fam |y " 500@0mercial application\}Srwzhemieals, on the other hrndggaerally must bso000002
%]8] Oggg 0 reviewZ&'Q)Qﬁx%%vironmcn% POR0%%n Agency (EPA) éﬂpapp}md prior to use

for commercial applications. The review process is called PreManufacture
5 Notification (PMN).

Thus, a first aspect of regulatory compliance verifying 133 is to ensure that all
of the chemicals (or all of the components in mixtures) used, manufactured or sold in
the U.S. are on the TSCA inventory. This can be accomplished by determining the
composition of the products and checking them against a computerized list of

10 chemicals on the TSCA inventory in the regulatory database 131.

There are several exemptions to listing all chemicals on the TSCA inventory.
One exemption is the TSCA Research and Development exemption. This states that a
company need not make a premanufacture notification for any chemicals that are used
solely for research and development purposes. However, there are restrictions on how

15 these chemicals must be handled and managed. Briefly, research and development
chemicals may be used, sampled and even evaluated as long as they are not placed
into commerce. Thus, orders for these chemicals, which are not on the TSCA
inventory, must be checked to ensure that only certain customers can order them. The
links between approved customers and the R&D products can be made in regulatory

20 conipliance verifying 133 and orders entered by nonapproved customers may be
blocked.

Another aspect of TSCA is that a manufacturer must notify the EPA each time
it samples or sells any of certain listed chemicals into another country for the first
time. Keeping up with dozens of such chemicals and over a hundred countries may

25  bedifficult. Making this requirement more difficult is that the rule does not have a
minimum limit for impurities or additives. Thus, it may be important to know the
exact composition of each and every product so that proper notifications can be made.

Another aspect of TSCA is that EPA can request data on chemicals that
contain or are made with certain chemicals at its will. A manufacturer may need to

30  identify any products that contain those chemicals in order to determine its reporting
liabilities. This aspect may not result in an order block, but may rely on the

compositional data to determine what reports must be made,



50000005 ADD 150 71000400
900 kg 10 2. Are all of the Wrking Conponents Tabl e conponents

"Reactants' ( 2)? No. 3. Recalculate t S
wei ght for thgd?g}é%%%) Mat erial, based on the selected 15 ggwggar@ezn E

wei ghts in the original Mg. BOM (Bl ock 20-43)6'- The sum of the

remai ni ng Conponents is 900 kg. 4. I's there at | east one Mononer in

t he Wor ki ng Conponents Tabl e (Bl ock 205). 20 Yes, there are 2: 50000001

and 50000002. . h ' | 5 Tabl e,
retrieve the Corrponeﬁ?mggqgwgﬁég%%%gﬁnaq%r%&M&%mgﬂ elﬁ’
Conponent -chen Jdapan) ChinhMdutlBKldea and BB Philippined. yTHeRpghlatory Colpliaee of

Mat eri al : Ram. . . Chem . % \\ei ght oo 0100 10000- 00
100% 71000 0HiMe 333 itertigs s 3 gbfiese HatiGrsthitshgrking SR Bs5RGefom 300 0
71000300 350QQukty and th€Skip-to courtty Qi 4ddinst thé G¥eRtofiEs of eadDébuntry. 71000400

45000- 00 60% i _ ]
Gencrally, all of these inventories may be different,

Federal Insecticide, Fungicide and Rodenticide Act (FIFRA
Pesticides are regulated by FIFRA and not by the general TSCA law. Thus,
the Regulatory Compliance Verifying 133 identifies any materials or products that are
10  pesticides and checks their compliance with pesticide laws in the world. The sale of
pesticides may be restricted to specific customers by linking the material identity to
the customer location number and other customers would be blocked if they attempt

to order a restricted chemical.

15 Chemical Diversion and Trafficking Act (CDTA)

The Drug Enforcement Administration (DEA) administers the CDCA. This
regulation requires a manufacturer to maintain certain records, to establish a list of
approved customers for certain chemicals, to notify DEA immediately of any new
potential customers and to hold their orders for 15 days while the DEA investigates

20  them, and to notify and hold all export orders for those certain chemicals. The
regulatory compliance verifying block 133 can ensure that all customers for these

chemicals are approved prior to shipment.

Chemical Warfare Convention (CWC)

25 This new treaty will require manufacturers to manage certain chemicals in a

special way that will help ensure that these precursors to chemical weapons are not
stolen or ordered by certain countries. Although the implementing regulations have
not been promulgated yet, the regulatory compliance verifying block may include the

ability to limit the sales of CWC chemical.
30



- 30 - 6. Build a Polynmer Derivation Table, substituting the

Chem cal ldentifiers in the Conmponent Fam |y Regul atory BOM for the
Conponents in, P Ki ng Conponents Tabl e (Bl ock 302). permusosiddse MTEr
o T on o Mesats g e at g vl ght dass V4886000
MON 20000- 00 MON,40  30000- 00

ADD 35000- 00 ADIS 40000- 00

ADD 45000- 00 ADD 15 7. Calculate the

chem cal conpone I ' . ki ng Conponents Tabl e, summ ng for
chem cal s that ae{mt&%&l§ el élb&m : (Bl ock 303). Cal cul ation:

Derived Chenical Wei glhe regtlaomycompliantiéveyifiying blook Rl alse be ableto limititieasale
0 : ] ;
(ng: g?n );t |( é) no:ratCF %ygzc lcm%crelll tct:)o o%%? ;enrt])}e s'i%cx xlc %@%gﬂﬁgé&%éqdz ghcnﬁgl]lri ly
Derived ConpaneféturiNeh ghémical for a cus@dmer or if the chefitalis Kabject to 2 ¥ktegipt 25
1000 100% 300kg

50000001 300kg 0- 00
5 agreement.

The regulatory databases 131 include listings of chemicals that are regulated
by these various regulations. . These databases may be provided by outside suppliers
or may be generated intemally by studying the regulations. An example of the

10 regulatory databases is shown in Figure 5A and Figure 5B which together form Figure
5 as indicated. Since the present invention is independent of the details in the
regulatory databases 131, a detailed description of each database need not be
provided. A detailed description of a regulatory database, such as a TSCA database,
may be found in National Inventories, as available from Chemical Abstracts Service,

15 the disclosure of which is hereby incorporated herein by reference.

An overview of the business rules for regulatory compliance verifying 133
will now be provided. These rules are embodied in the regulatory databases 131
(Figure 5) and are maintained and updated by regulatory database maintenance Block
132 of Figure 1:

20 1. Customer locations. The SAP ship-to customer location codes 528
may be too detailed for use in the regulatory world. A generic "city location”
customer number.530 may be used.

2. Regulated countries 520, 504, 512. This list includes countries that
have enacted regulations governing the import of chemicals across their borders. Ifa

25  ship-from or ship-to country is not regulated, then no regulatory checks are required
for that country. The rules check both the ship-from and the ship-to countries on the
order.

3. Chemical Inventory Lists 506, 508, 516, 518. Most heavily
industrialized countries have their own published lists of chemicals that are legal for

30  import. Ifa product is to be imported into one of those countries, then the product's

chemical components must all be on that country's approved list of chemicals. In the



50000002 300kg 20000- 00 100% 300kg 50000004

150kg 30000- 00 30% 45kg 50000004 150kg
35000- 00 70% 105kg 50000005 150kg 40000- 00
40% WORG9%8 50000005 150kg 45000- 00 Pcwg%slf(zszs_s
90k 900kg
- 319- Store the result in the Pol ymer38Berivati on Tabl e. ( See
conbined results in Step 7.) 8. Cal cuI ate the new Regul)iat ozél BC]&/I
ercentage for e chem cal _in the Poly Der i vatlon Table (Bl oc
804). Cal cul ati Ofﬁ@ the aPP"t‘l‘ﬁ@Hft@&Fh%(gﬂh ’éF@YﬂfeWF@F CEortie §ebstancrs Cantrg]
Chem cal \Aéight Iagu Sl'fA Derived Chem cal Wights in the Polymer
Derivation Table. ? PoI ynmer Derivation Table Chemcal Id
Vi ght Percent agé  Restricjed Chemical Lists §24 - Tigere are 3bémical restnctxoﬂSSpecxﬁc
Z’?\' 20000- ggoo courtfié that define ru]eﬁf)gélé}: of th.g &51581%1“"3“‘2'3@‘ sts. Some QP tggsEgoo/o
ADD 5 rules prevent shipment to countries/customers; others allow shipment under specific
conditions: '
a. If a chemical is FDA-restricted, then customers must be

approved to buy the chemical.

b. If a chemical is DEA-restricted, then customers must be

10 approved to buy the chemical.
c. If a chemical is an ozone-depleting agent, shipment may be
disallowed.
d. If a chemical is a chemical-warfare agent, disallow shipment.
e If a chemical is flagged for research and development use only
15 in a region, then a check is made to see if an annual or

cumulative volume limit applies. If so, then the calculated
order volume of the chemical is summed to the respective
accumulators, unless the limit is exceeded.
f. If chemical has commercial annual or cumulative volume
20 limits, the same types of checks and summations are done as in
2e above. Note that research and development vs. commercial
limits are generally mutually exclusive.
g If a chemical is banned, it is banned in a country, not in an
Alliance. Shipments are not allowed if the chemical is banned
25 ' in the ship-to country.

5. Export Notification Lists 514. The U.S. government has two chemical -
inventory lists dealing with chemicals that are exported to other countries. One list is '
the Annual Export Notification List. If a chemical on this list is shipped to any
country during the year, the EPA requires a formal notification the first time it is

30  shipped every year. The other list is the One-Time Export Notification List, which
means that if a chemical on this list is shipped to any country at any time, the EPA

requires a formal notification the first time a manufacturer every records a shipment.



40000- 00 60 7% ADD 45000- 00 90

10% ADD 900 100% 20 ( Sum
the cal cul ated weights for Chenicals that appear nore than once. in
this exaﬂ‘iﬂ%@?ﬁs 9. Discard all Mnomer (MN) che®CT4ises ’?saﬁfnd in
the Pol yner Derivation Table 25 that are |l gss than 2% (Bl ock 305).

(None in this exanple.) 10. If any oners are discarded due to the
2% rul e, then recalculate the 30 Regul at ory BOM per cent ages for each

chem cal in the nec. Derivati,on Tabl e ] Bl ock . cul at|
32 - fh P°trfé¢gm>%&ra%bw %@P@M&&é‘gﬂ%@? Fé‘gd)%ﬁ icccan avoid
Vi ght / Sum of al dendmg falscGRifioatitais:DR6 btEitabbfy ire sént megbgas detects aﬁry étkghed

Pol ymer Derivatio abl e. . (Not in this exanple.)
Transl ate each CXEMRR- chemical in the Pol yner Derl vati on TabI eto
'38% generic ND”OGIEV QSR Yok BaIR $Rfprien®list. MPhe RO viedfk (LAH yhat Bl OCK

5  list of chemicals requiring New York customers who store the chemicals in bulk tanks
to register the chemical/tank with the state government. If a chemical component is in
the NYBS list, then the customer location must be approved for the location to clear
the order. Note that customers are linked to the NYBS chemicals even if the customer
does not currently store the chemical in a bulk tank. (They may drum the chemical

10  instead.) This is to avoid continually flagging exceptions. In these cases, it is noted
that the rule does not apply to the customer's use of the chemical.

7. Sales-Restricted Products 532, A product may be restricted for sale to
any customer for regulatory precautions. Since this check applies to the product and
not to the chemical components, the Family GMN 520 is flagged for sales restrictions.

15 The customer must be linked to the Family GMN and be approved to allow the sale.

8. Shipping Compatibility 510. If a chemical is to be shipped in
compartmentalized tank cars/trucks, then a shipping compatibility check is made for
all products on the order. A compatibility matrix of chemical classifications is
maintained, specifying which classes 522 are hazardous to mix. The Family GMNs

20 520 are updated with the proper chemical classifications to allow the checks to be

made,

Details of Regulatory Compliance Verifying Block 133
Referring now to Figures 6A, 6B and 6C, which together form Figure 6 as

25  indicated, detailed operations of regulatory compliance verifying 133 of Figure 1 will
now be described. As shown in Figure 6, in response to an order entry 111, a test is
made at Block 601 as to whether the product has chemical cbmponents. IfNO, an
exception is noted (Block 135) and operations end.

Returning to Block 601, if the product has chemical components, then at

30  Block 602 a test is made as to whether the shipped-from country is regulated. This

test determines if a country from which the order is shipped is regulated by a law such

as TSCA. If the shipped-from country is regulated, then a test is made at Block 603



Mononer Chemicals Table (Multiple Chem cals can represent the sane

nononer.) 10 Mononer Chem cal Monormer 00030- 00
DMI 10000- 00 EG 15 20000- 00 CHDM 93992- 00
DMVIT 20 VYDIGAF Code Tabl e Mononer Monomer NarRET/USI8/26E86DM
Cycl ohexanedi net hanol DMr D net hyl enet er epht hal at e EG
Et hyl ene d ycol 25 - 12. For thed4&et of Mononer Codes derived in
t he above step, use the Mononers in Mononer Set Table to find the
correspondi ng Monomer Set (Bl ock 308) that contains all of the nononer

codes but only tasdeahatbaomehemicad énsthe shipped-from country is restricted. In particular,
- 33 - countries that have inventories may also exempt some chemicals from inventory
listing if they are regulated by other laws enforced at the same time. Examples are
chemicals for foods, drugs, cosmetics, pesticides, tobacco, nuclear and chemicals.
5 These are sent for restriction checks at Block 604. Restriction checks will be
described in detail in connection with Figure 7.

If the result of the test of Block 603 is NO, then at Block 604 a test is made as
to whether the chemical is on the shipped-from country's inventory. If NO, an
exception is issued at Block 135. If YES, then tests are made as to whether the

10  shipped-to country is regulated at Block 606. If YES, then at Block 607, a test is
made as to whether the chemical in the shipped-to country is restricted. If YES,
restriction checks of Figure 7 are performed at Block 604. If NO, a test is made as to
whether the chemical is on a shipped-to country's inventory at Block 608, and if NO,
an exception 135 is produced. '

15 Continuing with the description of Figure 6, a test is then made at Block 610
as to whether the Family is sales-restricted. In particular, a manufacturer may have
many reasons for restricting the sales of certain chemicals to selected customers only.
One reason may be toll manufacturing agreements. Other reasons may be restriction
on use only to customers who are able to use the chemical safely and only in safe

20  applications. Yet another restriction may be a secrecy agreement. Thus, the sales
restrictions may not be based on regulations but rather may be based on a
manufacturer's policy. :

If the Fmily is sales restricted at Block 610, a test is made at Block 609 as to
whether Family or customer cross-references exist that tie the restriction to a

25  particular customer. If NO, then an exception is created at Block 135. If YES, a test
is made at Block 611 as to whether the custbmer is sales-restricted. If YES, an
exception is made at Block 135.

A test is then made at Block 620 as to whether a shipment is going to be made
in a compartmental tank car or truck. If YES, a test is made at Block 621 as to

30 whether the chemicals are compatible. If not, an exception is created at Block 135.

The test at Block 622 determines whether an exception has ever been made in

any of the above operations. If YES, the exception can be indicated. Alternatively,



Mononers in Mononmer Set Table Pol ymer Tabl e Mononer

Mononer Set Mononer Set Pol ymer Chem cal EG

1 1 5000

1 WO 9930265 > 60000- %&q&s%

1 EG 2 CHDM 2 _413. Using the Mononer Set
identifier, retrieve the correspondi ng Pol yrier Chemical 10 Identifier from
t he Pol yner Table (Bl ock 309). (See retrieval of Polymer Chem cal

6, 5008000 aboyg s T 5y D U

Derivati on Tabl eyselilif cblgtmamneﬁm&aglﬂg&yfmmphh}iheBehMBlock 13:{lo€suggeai
identifier wll bethe sum of th ?gﬂ %there ced §
(Bl ock 310). modiffsglignsdp “Be‘F$‘§%f il 9 '@“%‘6 229{8#?%‘5? CG“C%?’QH‘?*‘“

Zgr centage £ o FOF Hadipte, substltulﬁgﬁ’so&cgglponenmﬁ nlﬁﬂtures that areﬁﬁﬁ’(in the mv3ﬂ6@00f00
0
ADD 400008- 0@xisting gbstances for the shlpppg-to coumry may be sugge,;ﬂ:_l) %emaﬁ%o 00
90 10 th t 00%
15. Build the Reé% %trl%/nabmlf?ma m?\@t eri a‘ﬁl bafe'e a’(h egrt %cel%te%g?eer FSIIn 0?’I‘BIs 8%

208) . (The 'Sa&:lgdethdmuds pmhargl oF disposed iata fladGits0 Compasitionsl infrmiation eani ng
entries:) 30 be used to manage reporting of RCRA wastes and EPCRA releases. The
compositional information and bills of materials can also be reviewed periodically for
10  opportunities to change to processes that are more environmentally friendly, i.e.
"green chemistry". Accordingly, rather than merely flagging an exception,
modifications 136 may be proposed.

Continuing with the description of Figure 6, at Block 623, R&D or
commercial volume accumulators are updated as necessary if there were no

15 exceptions. Then, at Block 624, an export notification check is performed by
checking whether the chemicals are being shipped from the U.S. to a foreign country.
In particular, TSCA Section 12(b) requires that the EPA be notified under certain
conditions wheﬁ specified chemicals are exported for the first time to each country,
sometimes annually and sometimes once. See 40 CFR 707.65. Chemicals subject to

20 TSCA Section 4 regulations are notified only once per country. Other chemicals
subject to Section 5 or 6 regulations are to be notified each year for each country.
Accordingly, a test is made at Block 625 as to which requirement a chemical is
subject. If YES, a test is made at Block 626 as to whether this country has been
notified yet. If NO, at Block 627, a notification letter is created to produce an export

25 notification to the EPA and export notification flags are updated.

Returning to Block 625, if NO, a test is made at Block 628 as to whether the
chemical is on the other control list. If YES, a test is made at Block 629 if the country.
has ever been notified, and at Block 627 a notification may be sent.

Referring now to Figures 7A and 7B, which form Figure 7 as indicated,

30 operations for restriction checks (Block 604 of Figure 6) will now be described. At
Block 701, a test is made as to whether the chemical is FDA-use only in the region.

In particular, chemicals that are used in foods, drugs and cosmetics are regulated by



-34 - Fam |y Regulatory Bills of Mterial: Fam |y Chem cal

I d. % Wi ght 71000500 30000- 00 5% 71000500 35000- 00
12% 5 71000500 40000- 00 7% 71000500 45000- 00 10%
71000500 SRYRWS  66% Ref erring agai n t BCEU§IR26286 ¢
wi || be understood that nanual adjusting 123 10 nmay be perfornmed on the
regul atory bills of material 122 that were -@l-cul ated in Figures 2-4
in order to add inpurities that are present in the chem caI conposi tions
122. Conpl i ance Conparing 130: Overview 15 I n_response to the

aut omat ed pr oducttheBedszal é‘Pererré&&r@osm&c ASHETDRS) e the a8 o pRd by similgy Jaws inp
Material s -122 corg tﬁe?leeﬁkﬁhf’s? 1‘1{8 H%%x@rHﬁtQ’fB?ﬁ ?ﬁCRraﬂﬂgl‘r?]ﬁllaf nB(h@Péou‘ﬂGie&)’ 111,

regul at ory conpliance ver 133 conpares th em ca npositions 122
to a st or ed Bus, th¢ clgmketﬁheln?olrlegsﬁdato gm;art:sthartblacmmdnaaoréermgwm ai ned

i n regul at or e t base

mai nt gnance {32 | r}felgr é‘g@?ﬁ % é?f&o &é%‘“‘ﬁ‘t&&%{;}rﬁgﬂ?é@é@%ﬁg ﬁyfl‘dﬁggscrl bi ng
the details of5 cc'agﬂlatmme:eanamﬂFRngf YBS at Block 7mak@tisumﬂegnmoebabmhmy

conpl i ance and ov rules for co esc

e e o ol e e tySPuer fs SRRV R EDAMNS, 130 o0 FRSCHITTAS AR
limted to TSCA BO8AI3SARA, CDTA, FIFRA, FFDCA. O her countrl es have 25

many simlar |aws that _gontro] the chem cals that _my be use
com¥rer cial use If the chemilcal is not.for Igrl])A uses only at Blo ¥<701 atest is made at Block

703 as to whether a chemical is banned in a country. The only case that is presently
10 ineffect is the outright ban of cadmium compounds in Sweden. If YES, an exception
is created at Block 135.

Then at Block 704, a test is made as to whether the chemical is an ozone-
depleting agent. The Montreal Protocol is an intemational treaty that proposes to
reduce the emissions of ozone-depleting substances, such as some of the freons, from

15 further reducing ozone in the atmosphere. The U.S. regulations are located in 40 CFR
§82.

A test is then made at Block 705 as to whether the chemical is a chemical
warfare agent. The U.S. recently signed the Chemical Warfare Convention.
Implementing legislation has not been implemented yet. Once implemented, it can be

20  used in this test. |

Referring now to Block 706, a test is made as to whether the chemical is an
essential drug precursor. The Drug Enforcement Administration (Department of
Justice) permits the export of certain chemicals that are useful for the manufacture
and processing of elicit drugs. See 21 CFR §1307ff. If YES, then at Block 707, a test

25  is made as to whether a customer is approved for a drug precursor chemical. If not,
the order is flagged for 15 days at Block 708 and DEA is notified. .
" Referring now to Block 709, a test is made as to whether the chemical is for
R&D use only. TSCA, specifically 40 CFR §710.4(c)(3), exempts certain chemicals
from listing on the National Inventory of Commercial Chemical Substances under
30  certain conditions. Other regulations may do the same. Often, the amount of R&D
substance which may be manufactured is restricted. See also Canadian Environment
Protection Act (CEPA) Section 218(1)(a). At Block 709, if the chemical is R&D-use



Wi thin their boundaries. An overview of these laws will now be provided.
Toxi ¢ Substances Control Act (TSCA TSCA is a conpl ex set of
| aws that defines all chem cals (which include 30 pol ymers) as being

ei t her"exi sti W9998p26Snew'. Existing chemicals are those whi PETHSES26286 o
a list called the TSCA inventory. Existing chem cals were placed on the

i nventory ei ther by grandfathering wredd -TSCA was enacted or by
premanuf acture notification

-35 - since that tinme. Exi strng chem cals may be used (with sone

exceptions) for &y, then ateshinmaadsiahBlagk TP ento whethexithe chrmirabhas R&I) anpusd

h hand,
Xgeﬁzzy ?EP 2) ggzgr apk)s?égv Fﬁ}gd-to 1t'e8105xe\ﬂ' %qa tPQf id ﬁﬁde@‘ﬂl&c‘iﬁ%% FJ tﬁégﬁ@é lon.

The revi ew pr ocessdared qumhtityds Breatebthafh thetannegal fimit. NOYES| aredxcepuo@l?s\u):ated at
Thus, a first aspgct r | atory C ] a veriftyin 33 1s sur.e
Chat art " of ik £, 1FR, BhLt PR oMbt B hbmfiLns s il B B8
ganuf act ulr'edhsél gbé shipped-to couﬁb&hﬂlo‘ﬁk7ﬂelms faeesTﬁ%fderaKBmcmgs adtdl S gan
e acconpli she rmning the nposi tion_o roducts, an
checki ng t hem aga?%’llffgler °@6¢F§EF?WEQCFXF?"~§§ C}l‘}fc“’.’E’G aueﬁhmtciffﬁgﬁwmemw
inventory in the figgsd atory database 131. There are several
exenptions to listing all chemcals on the TSCA inventor

exenption is the TSCARR@IE&%EW%BIOBEVM’@ﬁPﬁéFﬁm@@MWbﬁXCWM%heﬂ“{l%léssthat
a conpany rb%ﬁﬁine?am ﬁ%ﬁcﬁuﬁﬁrﬁé@’p%ﬁgtﬁw RObdd J aﬁﬁg t ligHit iddPort or

chem cals that are used resear ch an opnment ‘pur poses.
However, therld® arreanuéasiure ef R&Rchemidatpnbutther pegilatory coingri¢ssman In afditiband| ed

and rranaged Bri efdn¥da m@ﬁ@tmp%%ﬁsf( ﬁ#ﬁ&gﬁﬂﬁts on the ﬁnﬁﬂﬁ%f&kﬁ:&ﬁ@&%ﬂs ed,

sanpl ed and even eval uat as they are not
comrer ce. Thus, dieduanuisctured oraised fon eotinmetatal putposds uanbtomhyandpl‘npermlng is

it nventory, st RELMARAKS thelaBertiA YRS id Applovea! ¥nds€ likits Dre bt SEBASmEAN Or der
cumulative. See, for example, EU directive 67/548/EEC. Accordingly, if there is a
15 cumulative limit, then at Block 717, a test is made on the ordered quantity, and if
YES, an exception 135 is created. '
In the drawings and specification, there have been disclosed typical preferred
embodiments of the invention and, although specific terms are employed, they are
used in a generic and descriptive sense only and not for purposes of limitation, the

20 scope of the invention being set forth in the following claims.



| i nks between approved custonmers and the R&D products can be nmade in

regul atory 20 conpllanc nd orders entered by nonapproved
custoners may be 9 ﬁéﬂ‘&mﬂ ljilj m Anot her aspect of TSCA is that
a manuf act ur envansgb2esot i f it sanpl eeTasysrbdss any
of certain listed chem cals into another country for the first “tinme.
Keeping up wth dozens of such chem cals and4over a hundred countries my
25 be difficult. Making this requirenent nore difficult is that the rule
does not have a mnimumlimt for inmpurities or additives. Thus, it
may be i nportant Whatks'OMiniddss: exact conposition of each and every

product sao that proper notlfl catjons cap,be
aspect of TSCA is that- EPAAIRhodRS determipin gefmmi’ﬂéﬂféﬁféﬁheémf’ﬂé’tmdumm%econt ain

or are nmade with n%ﬁfa@iufbd(ibgme‘iﬁhélt%guldtx%ny\ﬂlhﬂ ovémn iR YehiFhdtired pﬁsauctrmed to
30 identify any products that contain those chemcals in order to

determine its repethadrgmprising theifolipwing steps thatare pesfopmed inadataprocsseidel t in an

order block, but sgRymfely on the conpositional data to determ ne what
reports nust be nade.

- 36 - © 5 ageriihing Whichschhrrice! ensenesitiontare grepent inihe ghemical product
Eur opean Uni on, ;'1 ‘%fgcmre apndJapan, China, South Korea and the

Phi |'i ppi nes. The Regu ory rrpl i ance Verifying 133 interacts with

all of these nations kympiringkhehemicahcorhposigionpsd aseertained to g steradrspt ofnd t he
hi p- . .
ship-to, country RekARBlIsludile sLONGRL TGS 10 he BAGCARAbEMrionsTo detopmine

Gencrally, all ese
| nsecti ci de, Fungomptimmcand Rodentl CI de Act (FIFRA) Pesti ci des
are regul ated by FIFRA and not by the general TSCA | aw. Thus, t he

Regul atory Conpliance Verifying 133 identifies any materials or products
that are 10 pestici @es aAdnethaticsoddirg to Claingdl wherein the dsterpairdiig steple | aws i n
the world. The sal e af ?stlmdes may be restricted to specific

customers by |i niKPRETE9i dhe Hps o identity to

obtaining a bill of materials comprising the chemical components of the
chemical product to be manufactured; and
5 deriving from the bill of materials the chemical compositions present in the

manufactured chemical product.

3. A method according to Claim 1 wherein the comparing step comprises
the steps of: |
comparing the chemical compositions so ascertained to a stored set of
government regulatory standards governing the manufacturing location for the
5  manufactured chemical product; and
comparing the chemical compositions so ascertained to a stored set of
government regulatory standards governing the destination location for the

manufactured chemical product.

4. A method according to Claim 1 wherein the ascertaining step is

performed in response to receipt of a customer order for the chemical product.

5. A method according to Claim 1:



the custoner |ocation nunber and ot her custoners woul d be blocked if they -
att](ca][rptk to orde; ”' ' ” ” f Chem gal Di versi on and
Tra |C|ngA ﬂ”ﬂﬂ f!ﬂug En orcerrent Al n
(DEA) adm ni sﬁogg%?%ﬁ | ation requires amér?a%?gég%ﬁrer
to maintain certain records to establ I sh a_d{_gAst of approved
custoners for certain chem cals, to notify I mredi ately of any new
potential customers and to hold their orders for 15 days while the DEA

i nvestigates 20 them t hose
certain chenicals. The" Eerginttﬁ)earlgér}air%ff&gp ﬂ%pﬁé{#gg&é%?{t yi %@8@%‘133 can
ensure that all cwxﬁpmhmns &mrprdshﬁsmaplural:ty@lﬁehmmeal:prmjuetsalmnmmmmd)
shi prment . rfa e Conventi.on (CWC) 25 Thi s new
treaty will reqw‘rné“ﬁ’ﬁ ‘g to manage certain chemcals in a

special way that will hﬁéranan@mmmﬁg stebe‘ﬁ:ﬁxepbmptﬂswﬂtestapcfhem cal weapons

are not stolen or ordered by certain cou tri,e
i npl ementing regul at'i ofIeIRRPE o2 c stotgef; orlcs for agapﬁlaﬂﬁfgﬂi ﬁgm the
regul atory conpli ?lﬂféﬁgvgf dhteﬁx'id?tgp&h&‘ii( rétﬁéﬁuhg"ﬁ&b WRénitAl@ompositiordthal wisy t O

limt the sales o chem cal
-37 - mstwasb@rmeéel@tmt@mlgalpmdw _ The regul atory
conpliance verifying block nay also be able to |limt the sale of any

chem cal to one or nore specific custoners. This may be used when tol |
manuf acturing a chemi cél f oA methadsacoordingde Claim2hwherdin tHecdgtiving steplspmpriseso a

secrecy 5 agr eﬁm@%&ps of:

identifying a manufacturing bill of materials that is associated with the
chemical product; and
5 creating a regulatory bill of materials from the manufacturing bill of materials.

7. A method according to Claim 2:

wherein the obtaining step is preceded by the step of obtaining a customer
order for a chemical product; and

wherein the obtaining step comprises the step of obtaining a bill of materials

5  for the chemical product corresponding to the customer order.

8. A method according to Claim 1 wherein the ascertaining step
comprises the steps of:

obtaining a bill of materials comprising the chemical components of the
chemical prodﬁct to be manufactured; _

5 for each component, assigning a component class to Which the component
belongs, the component classes selected from the group consisting of bases,
additives, reactants and monomers; and

determining the chemical compositions from the components and the

component classes so assigned.

9. A method according to Claim 1 wherein the comparing step is

followed by the step of:



The regul atory databases 131 include listings of chemcals that are

regul at ed by these v regul ati ons. These dat abases may be
provi ded by oylyys uppl l"ﬁmj Lui’t llbe generated inte
studyi ng the reguﬁgztﬂ?ons. MH e 10 requlatory Bﬁﬁg%éggéﬁ. S
shown in Figure 5A and Figure SB which tog_e‘géher form Fi gure 5 as

i ndi cated. Since the present invention is | ndependent of the details in the
regul at ory dat abases 131, a detail ed description of each dat abase need not

b ' i ded. A id LRE . h
2 TSCA dat abase, . PoRGneRbARARGI, hiftoRoynd RIGH BotHRLARRNEe, P 7

from Chemcal Abchemigal proBectye bemarmfactirbdbatiomes camplgingf whi ch i s hereby

i ncorporated herein by reference. An overvi ew of the business
rules for regulatory conpliance verifying 133 wi || now be provided.
These rul es are enbodjed |iAmethod ae@tdingd ©WGlafial.abases 131 (Figure 5)

and are maintained and updated by regul atory_database _nmai nt enance Bl ock

132 of Figure 1: 20 Whereinthe asqerfainingCsiep epraprises the step 9f ascontaining\whighi -t o
custonmer | ocati oghecREe 'ﬁﬁ‘é R % HeQhaeial hdniche

regul atory worl d. eA ge'rgl%r cmpg?atu; o?:a?xl1 on"h aﬂéust‘%ﬁg}]uﬁg%erl @30 may be
used. compsitions ¢ldmphritiesdhat axerpresentin SRchediral prodwt; andi s | i st

i ncludes coun¢ries that . have.enacted re at,jion over ni.ng, t he j nmport
of cheni cal sngacr 0SS t‘ﬁ}éﬁr?mf)}berc&&pgr.mﬁ-epacwnsgsn%f)#?gﬁo PAURS Plggergl(‘fﬁlntry is
not regul ated, témipositiohegidsedrained aehaliy the chonticHl compositions of the impitities, to
country. The rules cgeck bot h t he shj -frorréand the ship-to, countries on

t he or der . @ stored set of government regu tendarisio drepnipe compliansys, 508, 516,
518. Most heavily i ndustrialized countries have their own published
lists of chemcals that are legal for 30 _inport. If a product is to be

i mported into one of lhoseA Bwthedareeeding 19Flaimme: product ' s cheni cal

componentss must al | bingin tiAolSRHE S ispeRRRAYSAwbdnthe raifiig Hepahdme! N t he

deriving step:
adding impurities to the bill of materials to represent impurities that are
5  present in the chemical product in addition to the chemical compositions of the
manufactured chemical product; and
wherein the deriving step comprises the step of dcri.ving from the bill of
materials, including the added impurities, the chemical compositions present in the
manufactured chemical product .including the chemical compositions of the

10  impurities.

12. A method according to Claim 2 wherein the following step is
performed after the deriving step:
adding impurities to the derived chemical composition to account for

impurities that are present in the manufactured chemical product.

13. A method of deriving chemical compositions that are present in a
chemical product to be manufactured, comprising the following steps that are
performed in a data processing system:

obtaining a bill of materials comprising the chemical components of the

5  chemical product to be manufactured; and



U S., the approved list of chemcals is covered under the "Toxic Substances

S e o spens UMW ™ S et

define rules outside of the Chelical 4 nventory Lists. Sone of these -5
rul es prevent shipment to countries/custongys; others allow shipnent under

specific condi tions: a. If a chemcal is
FDA-restricted, then custoners nust be approved
to buy the chemcal. 5. . : ) LSy s
DEA-restricted, then d?:rtljvs}ltl%ir‘rrgps‘herrlﬂ g tof g)gtei‘(%ls the chemlcal @on?ﬂb@ﬁ‘oﬁ?{xeke?ﬁ " %?)pr oved
t o buy the cheniaabfactured chemical product. C. If a chemical is an
ozone-depl eti ng agent, shipnent nmay be

di sal | owed. d. If a chemcal is a chem cal-warfare

agent, disallow shi pignt. A method according to Claim 13 wherein thefobuinihg aidoderivirg
flagged for research and devel opnent use.only 15 )

in a region, th&PSAEReHRmed I Ersponss tateeriptof 2 customergrdeyfor the chemical

cunul ative vol uggduggrit applies. If so, then the cal cul ated

order volunme of the chemcal is sumed to the respective

accunmul ators, unless the limt is exceeded. f. | f
chem cal has comerchal a ) 18'ciatf 140! une 20

li'mts, the sanme types of R?ﬂ%%?(?_cgﬁ!gmgu?pmt{ioné are done as in

2e above. Note that mhsrsin i oblamingandidonying stepssare performed tadscertain which
limts are gener 3 Ly e ' . . If a
chem cal is banﬁgﬁ%?wﬁ%gléﬁ%se%g# }r%?éélyg%a {ufa;“y ﬂ%ﬁherlnhca};lﬂr(’dum thit can be

Al l'i ance. Shi pnasnsfaatueediata chérhisalgglantf ankthe cheni cal is banned 25

in the ship-to country. . - . rt. Notification Lists 514.
The U. S. govér nment ﬁ‘é‘grefwegﬁng%ngIS%HOW?dn%X\yg‘ﬁ? %?%/0 "ists dealing with
chemical s that are exprespade toca aistoater oxdaniot b ebemitXl @rddust selested from thehe

Annual Export Notification.ist., |f a chemcal on this ljst is shipped to

any count P@meﬂe}wi#ahwgaly@aiwts{rﬁ@e@mﬂfee%ﬁw composition thah ¥es i cat i on

the first tinme iabceraingd for thd¥eleRd chotfickl ptédict. The other list is the

One-Time Export Notification List, which means that if a chem cal on

this list is shipped to any country at any tine, the EPA requires a

formal notification tige fiAMbthéd R oARINED CIARE 13 WHerfl SHedeFiOmB stk cdmpREgMENT .
the steps of:

identifying a manufacturing bill of materials that is associated with the
chemical product; and

5 creating a regulatory bill of materials from the manufacturing bill of materials.

17. A method according to Claim 13:

wherein the obtaining step is preceded by the step of obtaining a customer
order for a chemical product; and

wherein the obtaining step comprises the step of obtaining a bill of materials

5  for the chemical product corresponding to the customer order.

18. A method according to Claim 13 wherein the obtaining step comprises
the steps of:
determining a bill of materials comprising the chemical components of the

chemical product to be manufactured;
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The | ogic can avoid ' otifications: no notifications are
sent if the |ogic det ecgﬂﬁﬁ Ihﬁj ﬂ EHB of order exception.
6. New Yor R¥QBRf3R268; ¢ M wstate of New York (UBRY/USe8R6286 5

list of chemicals requiring New York custoners who store the chenmical's in

bul k tanks to register the chenmical/taf-with the state governnent. |f
a chem cal conponent is in the NYBS list, then the customer |ocation
nmust be approved for the location to clear the order. Note that

custonmers aredl inked ter eaphecamiRaentiin thedull of meterials,fassigning & soropanent class todoes

not currently stqg ' ' I %he

chem cal 10 i nst eaﬂ%?@*ﬁ@é&ﬂe&%e&é%ﬁ%%@#?xﬁ&é sﬁggg %{%%#ﬂrg dé%{e’ ions. In
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Products 532. A produgﬁJl ?%&Ege?\gg th:’(’:f% r];s(g?&xsegﬁegofgetgémmngéﬁg,&ﬁ]g?aémr
for regul atory preempositionsfronSithecompbnentsend che cvpiponas classes keeassigaelict and

not to the chem cal conponents, the Famly GWN 520 is flagged for sales

restrictions. 15 The custoner nust be linked to the Fam|ly GW and be
approved to all ow t he 19al e A method according to&laim 13Shi ppi ng Conpati bility 510.

If a chemcal is to be,shipped .in. . conpar tment al i.zed tank cars/trucks,
then a shi ppi ng conpat"fhﬁfﬁ"ijﬁﬁ?(}%li?&ﬁg-ﬁtgp’r?é’&ggwmeetwemdéﬁq HRIBG SIER ANe t he
order. A conpati bietiving stgt:ri x of chem cal classifications is ) :

mai nt ai ned, specifyin i ch classe re hazardous to m x. The Famly
GWs 20 520 are updg‘fl%{gg\‘/ﬂ’?‘f{'t‘ceﬁép‘SF%@?&%@W?%&FCRE?S&%‘S‘WPE‘&%%?%o al | ow
the checks to35be present in ffiRdfiemical product Beiditicn t6 theldR&icall @poSTROR drEc e
Verifying Block 133 Referring now to Figures 6A, 6B and 6C

whi ch t oget her fd??ﬁ“ﬁcﬂiﬁ?d.echﬁf"é@l E‘ESPd“"Fthﬂ}dpat ed, detailed operations of

regul atory conpl i ance wefdid thederiviag step chrhpiide®tht stéblo¥ deriving HrOR'S11 of

descri bed. As shown in Figure 6, in response to an order entry 111, a test

i s materials, including the added impurities, the chemical compositions present in the
manufactured chemical product including the chemical compositions of the

10 impurities.

20. A method according to Claim 13 wherein the following step is
performed after the deriving step:
adding impurities to the derived chemical composition to account for

impurities that are present in the manufactured chemical product.

21. A method according to Claim 18 wherein the step of determining the
chemical compositions from the components and the chemical classes so assigned
comprises the step of:

if all the components have a component class. of reactants, determining the

5 chemical composition as the products of a reaction of all the components.

22. A method according to Claim 18 wherein the step of determining the
chemical compositions from the components and the chemical classes so assigned
comprises the step of:



made at Block 601 as to whether the product has chem cal conponents. If NO
exception is n Bl ock 135) and operations end.
Returnl ng tow%@%zﬁgm Biﬁm IH"Hﬂﬂﬂ "Tas chemi cal conponel;grﬁ, ofdtsdy at 30

Bl ock 602 a test Is nad he shi pped- fron1country 'S

regul ated. This t est detern1n%s if a geQuntry fromwhich the order is
shi pped is regulated by a | aw such as TSCA. |If the shipped-from
country is regulated, then a test is made at Bl ock 603

-40 - as to V\(fﬁ%ﬁésaron@ omemgheh& hrabsc&h mﬁpassrs%mm&ey I's
restricted. In particu counhtries that ave I nventories may al so
exenpt somhe éherds@anmxngas&nasmmbmr that is obtained frem polymerigption of theatleast ed by
other laws enforge the same time. Exanples are chem cal s for
foods, drugs, cosne |cs pest|C|des t obacco, nuclear and chemcals. 5
These are sent for restriction checks at Bl ock 604. Restriction checks w ||

be descri bed i det connectl h F| | f
the result of the te?l3 %ﬁ%ﬂd%“(ﬁr tﬂlgimi\glhl wx?ftr ﬁ(epﬁﬁle%“? 1s“tgt'he made
as’ to \Ahetuhamchmnfﬁaeﬁﬁbﬁsaﬂrom ﬂxmmpbﬁmﬁdmdpmdxeﬁﬁmmﬂwassxgned

i nventory. |f eption is issued at Block 135. If YES, then

tests are nade §§“‘PBSW%‘N*8? ftche 10 shipped-to country is regul ated at
Bl ock 606. |f YES, t hfionelof tHe@6psiithts havé £6dmpdhent class oﬂﬁdﬁm@oﬁ:ﬁoﬂ&ﬁéxﬂer

the chem cal _in the shipped-to country is restricted. |f YES,

restriction chedREuligfing &‘l“lé“ff shemical Eempositipns in amidwreby sumping@l the (est s
made as to Yﬂ%ﬁé}@ithﬁ%p@a?%&ﬁabnbﬁceon a shipped-to country's

i nventory at Bl ock 608, and i f NO an exception 135 is produced. 15

Continuing with the description of Figure 6, a test is then nade at Bl ock

610 as to whet hgr t heyEapy Lééohﬁngﬁl@ (?Eimr AU hd:Gh Bk dekﬂhngasieglcﬁl-bbﬁ es

manuf act urer may have many reaso restrictin

certain cheni caltbestepg%zgmmhwmnmt}mare lessth@mepreda@mnnday be toll
manuf acturing a riction on use
only to custorr\e\?gse o%?fc‘aﬂl%wlf%%g@g&? ag'?nf éﬁﬁ%ﬁsafel y and only in safe

25. A method of d'etermining compliance of chemical compositions of a
chemical product to government regulations that govern use or shipment of chemicals,
comprising the following steps that are performed in a data processing system:

comparing the chemical compositions to a stored set of government regulatory

5  standards governing the manufacturing location for the manufactured chemical
product; and

comparing the chemical compositions to a stored set of government regulatory

standards governing the destination location for the manufactured chemical product.

26. A method according to Claim 25 wherein the comparing steps are
followed by the step of:
proposing modifications to noncomplying chemical products so that the

chemical product to be manufactured becomes complying.

27. A method according to Claim 26 wherein the step of proposing

modifications comprises the step of:



20 applications. Yet another restriction nmay be a secrecy agreenent.
Thus, the sales restrictions may not be based on regul ations but

rat her may be based on a r's policy. If the
Fanily is sal®¥@9330%¢5 j ct eHlI{“I H!mmn”ﬂmﬁl test i s made at RGTAESHEY as to
whet her Fam |y or customer *crbss-rdf efentes~exi st that tie the restriction

to a 25 particul ar custoner. If NO thens8n exception is created at Bl ock
135. If YES, a test is made at Block 611 as to whether the custoner
is sales-restricted. If YES, an exception is made at Bl ock 135.

A test is then nade asinghmeipes2Pstem ta proppsstshlbstitgion bf pnencomplyingoihampicab be
made - in a . I . If YES, a test is nmade at
Bl ock 621 as toc%% S{\}\%ﬁﬁ%fgc?raégglﬁ%%%gfds&gﬁgﬁg%llﬁpati ble. If not, an
exception is created at Bl ock 135. The test at Bl ock 622

det ermi nes whet her ap,exception has .ever been nmade in any of the
above operations. | fa%s, i[‘ﬁ%‘g‘é‘;&?&ﬁdf% oggzﬂ ‘indicated. Alternatively, .
- 41 - nmodi f ingieieiPhs chetyicAl R onipoksitics ifdlwielchdmiRal dbipesiigeaft i cal |y,
an expert system may. be used in conjaluncéi on with regul atory

conpl i ance ver i f§PHAtiesthat prepresentdn theshemical product gl £ cations to the

regul atory bill of nRjiRfdiRéah bEthe cOmPRAR stdps c&ﬁﬁﬁgeﬁﬁie s&B'EPE&rﬁﬁHringtﬂF]ee For

exanpl e, substitutions of conponents™in m Xxtures that are not in

inventory of 5 5 chemicakeompgsitionssinelnding theshemisal compogitionsad theomptirifiesainya be
suggested. Alter, Radd %’?Bflgov mmentﬁﬁ%@’ gtéxﬂgﬂ!lstd W&o liafikel he dat abase
ci € anpufits of S chem ca

may be used to determnet s on hand or
di sposed at a plant site. Conpositional information can be used to

ranage reporting of BQRA \@?xétﬁlg% ?c@grdef Q‘é"%:l&&'of‘sa»%ﬁ&einl&g of the cogli)glg?é) %L}#siofnil)

I nformation and bill s of s carr al'so bé reviewed perio
opportuni ties taoniptisgahd Qepéfvomparsg theahensica compesitbongits & storedisetldfy

friendly, i.e. "green chem,stry" ccor di ngl rat her. t han rely
flagging an exc@ﬁy;men&egﬁatywﬁmdﬁdaﬁp}\gﬁga? tﬁgﬁxf)@x’ﬁrc sfoiy ?andgr%s,
Conti nui ng W t h fobarliedig stndafds, Sinnéd Ehehficad staidardd] Sk Gepleting&herical

5 standards, chemical warfare agent standards, drug precursor standards, research and

development use standards, and volume limit standards.

30. A method according to Claim 25 wherein the step of comparing the
chemical compositions to a stored set of government regulatory standards governing
the manufacturing location for the manufactured chemical product comprises the step
of:

5 if the manufacturing location and the destination location are in different
countries, comparing the chemical compositions to a stored set of export restrictions

for the manufacturing location.

31. A method according to Claim 30 wherein the step of comparing the
chemical compositions to a stored set of export restrictions for the manufacturing
location is followed by the step of:

automatically notifying a governmental authority of the proposed export.

32. A method according to Claim 25 further comprising the step of:



commerci al volume accumul ators are updated as necessary if there were no
15 exceptions. Then, H‘ﬁ lumm xport notification check is
perforned by gy he ’ mnnm chemi cals are bein

the US to a ore| gn country S tn partlcul ar, TSCA Sg%ﬁt}@%%%eérom

requires that the EPA be notified under certsg condi tions when
specified chemcals are exported for the fi¥tst  tine to each country,
sonetimes annual ly and soneti nmes once See 40 CFR 707.65. Chem cal s subject

to 20 TSCASect|0n4re ul t|o re notifi donl er c untry.

Ot her chenical s ﬂﬁ'@c}? P‘?'BPPSS“"(S‘F ?tgrﬁéls 0?8%‘8"' %gents
notified each yeaiftﬁdlﬁarﬁ%hn&ﬁﬁﬂﬂirm sales or use dftNcdhemial Vom}fbsitﬁﬁﬁ 'S nmade at
Bl ock 625 as to which requirenent a chemcal is subject. If YES, a
test is nade at Block 626 as to whether this country has been

notified yet. If NO Bl f t < . to
produce an export 25%B no%ﬁ?f‘gg‘tyiacgra{dtﬂ?tbmﬁﬁ%ﬁnh&&ﬁ%??ﬁ%ﬁ{e%%&’g’t|on
flags are updated. comparing the chemdeal mmmjmcmssn)sikreéza of slipidiént campetibilitys
made at Bl ock 62 chemical is on the other control
list. If YES, a %8@#“%%@EQ§{M§RSQPB§B°|f the country has ever
been notified, and at Bl ock 627 a notification may be sent.

Ref.erring now to Figures 7A 7B, .which form Fi ure7a |nd|c t ed,
operations for restri (:3?1 on ?59“(5%}’%53[5‘%&’ ?Fteﬁ?a@ﬂé’%‘}’ 1gce of  ghempigal

described. At producBlo®enaflifuctuped t8 EbvirimemdepuifiohOthah\EveRY thé hans&iieaal

I's FDA-use only in he regi on. In particular, chemcals that are
used in foods, driigfchthe csHng system UMATISNgy by

-42 - t he Fedggeahs EQQQeanE vehidHER daf cﬁgﬁosﬁl%g% rés tidfheY S

and by si mlar laws in ot her Countries. h are exe rom TSCA and

simlar |aws Pn ¢hemicabproduct tocke manufacturgtigsd t he check at Bl ock 701 is used
t that th
o S (0 e sl A Bl g K 5 10 )

food, drug, cosnetic or su regul

in 21 CFR |f YESfgoveBhoek réilatory staedards wlating ¢o the cRinticl cﬁ'ﬂﬁosiﬁoﬁsﬂo
whet her the CUSt%BninﬁcgﬂBﬂa%\égd for FDA use. If not, an exception is
created at )

35.  Asystem according to Claim 34 wherein the ascertaining means
comprises:
means for obtaining a bill of materials comprising the chemical components of
the chemical product to be manufactured; and
5 means for deriving from the bill of materials the chemical compositions

present in the manufactured chemical product.

36. A system according to Claim 34 wherein the comparing means
comprises:

means for comparing the chemical compositions so ascertained to a stored set
of government regulatory standards governing the manufacturing location for the

5  manufactured chemical product; and

means for comparing the chemical compositions so ascertained to a stored set
of government regulatory standards governing the destination location for the
manufactured chemical product.



Bl ock 135. If the chemcal is not for FDA uses only at Bl ock
701, a test is nade at i m s to whether a chem cal is banned
in a country The onI y IHEI“““I‘ Eently 10 in effect |s t he outri ght

ban of cadm u¥P Bunds* i re S\heden S1f* YES, an exception TUS982@28% 5t ed
at Bl ock 135. Then at Block 704, a test is made as to whet her
the chem cal is an ozone- depl eting a@je‘nt The Montreal Protocol is
an international treaty that proposes to reduce the em ssions of

ozone-depl eti ng substances, such as sone of the freons, from 15 further
reduci ng ozone in the atnosphere. The U S. regulations are |located in 40

CFR - 82. 37. A@yské'i’ﬁ Eccbﬁi]}ﬂélﬁ'tlﬂﬁpﬁt @ﬁer&hﬂfe‘%sggél fheandfiet her

the chemcal is a chemc are ent he U 'S. recently signed

t he Chenical War twimsmm:m@lpmfa customcrcprdglfgnibnphqmgcal@gb@pht| on has not
been i npl enented yet. Once inplenented, it can be 20 used in this test.
Referring now to Block 706, a test is made as to whether the chemcal is an
essential drug precur3®r. Alystdn acpofdingtoddamni4: Admi ni stration (Depart nent

of Justice) pernjts. t xpor.t of certai.n chem tha.t are,usef ul
Por the manuf act ur o Whertingpicasgetidiite Pias SpinBilks Fieeth f afeetcling Hidon
1307ff. If YES, tﬁb&ﬁcﬁhoﬂb&@ﬁ@n?%pr&eﬁﬁﬁ\ta ﬂ&aliiy&aflafﬁdﬁxcﬂq)rbdhcmmthm be&l

custoner is approved, for r urso chemcal. If not, t he order
is flagged for 15'Q %‘“‘SP“B?B‘P%’%W&E&“ is notified.

Referring nowsto Bl ock,hgr@ﬁ),th@ast;&ﬁmhgmaﬁgg\,mrwmpﬁ@g-her the chemcal is
for R&D use only. TSCA, specifically 40 CFR 710.4(c)(3), exe ts

certain chemicals means foxFeirieving Wby hemicaleatprosisian that Wow kiceajnediior the

Commer ci al Chem %ct%%ﬁ%%ﬁr’édwﬂ?fesﬁﬁse tocaecruEt@in@r %&%fh%lc@p%ﬁct
regul ations may do the sanme.” Oten, anount of subSt ance which

may be manuf act ubdertedsirora sherplurality. ofsi@émaalwd@atﬁam an EnV| r onment
Protection Act (CEPA) Section 218(1)(a). At Block 709, if the chemcal is
R&D- use -43 -

39. A system according to Claim 35 wherein the deriving means

comprises:
means for identifying a manufacturing bill of materials that is associated with
the chemical product; and
5 means for creating a regulatory bill of materials from the manufacturiné bill of

materials,

40. A system according to Claim 35:

wherein the obtaining means is responsive to a customer order for a chemical
product.

41. A system according to Claim 34 wherein the ascertaining means
comprises:
means for obtaining a bill of materials comprising the chemical components of .
the chemical product to be manufactured;
5 means for assigning a component class to which each component belongs, the

component classes selected from the group consisting of bases, additives, reactants

and monomers; and



only, then a test is nad 710 as to whet her the chem cal has R&D
annual limts in tEﬂDiﬂﬁlwm H HEI on. If YES, a test is nade at
Bl ock 711 as t %@J&er c guantity is greater than the
annual linit. ‘?? > an exception is created at Bl ockPGHYS8R4286 0
test is nade as to whether the chem cal has cunmul ative limt in 5 t he

shi pped-to country at Block 712. If YES, a te5t is made at Block 713 as to
whet her the ordered quantity exceeds the cumulative limt. If YES, an

exception is fl agged. . Referring,now.to Block 714, a_ test
is made as to whet her 'ﬁ%é’s Erslstepnining the Chem“’a?ﬁ‘&fﬁ?éftlﬂ“éf’° ¢ FRRARERS ARG or ¢
limts. The U S thadordpgireit élessésNo aséiped. | mport or 10  manufacture of R&D
chemi cals, but other regulatory countries may. In addition, Canada
and the European Union inpose limts on the anount of chem cals that may

be manufactured or USQQ.fOrASﬁEEﬁ?E&Bﬂing%@ﬂﬁl?Mﬁﬁérlcoﬁgﬁé'ﬁé:ty and property
testing is. submtted to the agenclies and is appro ed. These limts
are both annual and meansfrpIPResing godificationsde nencamplying chiemical prodissteso that
67/ 548/ EEC. Accor,] [ [ U Lve.limt, then at Bl ock
717, a test is mattgéeE‘:\l{cg)érl{‘){l fﬂé’i%&ruggogﬁ '.‘Zatﬁ’gfr.lat&lIE fefll,b%‘é"r Lécl%‘i)h%?ymg. YES, an exception
135 is created. In the drawi ngs and specification, there have

been di scl osed typical, preferred . e”?ﬂdi nts of the invention and,

al though specific terng: ar f@ﬁ&“&%&i‘!‘%% %{F‘gﬁ' used in a generic and
descriptive sense onl ywlmnein tie: aséataining mesn somprides Fehm foPfscertdifing Whichscope
of theinvention&'n rth in the '

set f Jallowing claing. . )
-44 - What 1S 5??%%‘)5&5(’.”5 are present in the ‘%.’mmgl pﬁ?‘ﬁﬁf mehydipe chermical ni ng
conpl i ance of a otverposizionpofidipaiitiésthitere preseAHin Wexhemicalproud@andr nment
regul ati ons tt}’at governlathe manuf act ur ed prodyct mef hod conpri si ng

, th
the fol | owing >steps t A SPISFOMPATRE IR °amaaieanﬁﬁ%ie:§9§§?%mg the,chemigal

compositions so ascertained including the chemical compositions of the impurities, to

a stored set of government regulatory standards to determine compliance.

44. A system according to Claim 35 further comprising:

means for adding impurities to the bill of materials to represent impurities that
are present in the chemical product in addition to the chemical compositions of the
manufactured chemical product; and

5 wherein the deriving means comprises means for deriving from the bill of

materials, including the added impurities, the chemical compositions present in the
manufactured chemical product including the chemical compositions of the
impurities.

45. A system according to Claim 35 further comprising:
means for adding impurities to the derived chemical composition to account

for impurities that are present in the manufactured chemical product.

46. A computer program product for determining compliance of a
chemical product to be manufactured to government regulations that govern the

manufactured product, the computer program product comprising a computer-



5 ascert ai ni ng whi ch chem cal conpositions are present in the

chem cal product (ﬂﬂ and conparing the
chem cal conpositions s umm mymﬁ stored set of gover nnment

regul atory stwmebesozks rel ati rfg to the C em cal conpositions porruded/mese ne

conpl i ance. : A met hod according to Claim1 wherei'n the
ascertaining step corrprl ses the steps-3f4- obtaining a bill
of materials conprising the chem cal conponents of the chem cal product
to be manufactured; and 5 deriving fromthe bill of materials the
chem cal conposiréadatle stafa@s frediuthdving computennesdatslé progehne eleintaahs anballiet in

3. Amethgd ccording to C |mlamre|nth conparing .step conprises
the steps of > themedum, the compyterTReflapls program; cods meUitS6LPHsB%s so

ascertained to a stogSep@etrestable prog%%aérﬁleinsrfegashataﬁﬁyg whidh dRdrsigal
governi ng t he manuf acturl ng Iocatlon for the 5 manuf act ured chem cal

product; and  compositions apepressny in gha ¢hemigsbarodust to bemamulactyed; a8d ascert ai ned

to a stored set of- com aﬂwemssr&tpraﬁgw&aeﬁ%mﬁtﬁuﬁrﬂﬁng&\é%ahm the
destination |ocation for manhuf act ured chem cal product

4. A nethod #gewpesiions so escqtmerd to agtesecbsat of gavernsasat regilatorystandaydsi
perf or med "lore%%“ﬁg‘%otﬂge Jh%ﬁ?dﬂp#enﬁ%gioﬁy&)t&@%u@ ﬁ@:&ﬁ& the chem cal

product . accordi

47. A computer program product according to Claim 46 wherein the
ascertaining means comprises: .
computer-readable program code means for obtaining a bill of materials
comprising the chemical components of the chemical product to be manufactured; and
5 computer-readable program code means for deriving from the bill of materials

the chemical compositions present in the manufactured chemical product.

48. A computer program product according to Claim 46 wherein the
comparing means comprises:
computer-readable program code means for comparing the chemical
compositions so ascertained to a stored set of government regulatory standards
5  governing the manufacturing location for the manufactured ;:hemical product; and
computer-readable program code means for comparing the chemical
compositions so ascertained to a stored set of government regulatory standards

govemning the destination location for the manufactured chemical product.

49. A computer program product according to Claim 46 wherein the
ascertaining means is responsive to receipt of a customer order for the chemical

product.

50. A computer program product according to Claim 46:
wherein the ascertaining means comprises computer-readable program code
means for ascertaining which chemical compositions are present in a plurality of

chemical products that can be manufactured in a chemical plant; and_



-45 - V\,her;\'m}the ascertaining step is perforned to ascertain

\;I)Vpi)gncfge%;a@%ugéogﬁu wﬂﬂlmmmnﬂmgt Cihgmacgl u[)?laln:y .;wagzzzg_:l

wherein the ascertaining step fur thhes conprises the step of: in
response to a customer order for a chem calggproduct sel ected fromthe
plurality of chem cal products, retrieving the chem cal conposition that
was ascertained for the selected chem cal product. 6.

A nmet hod accgrding t ' | I2 A tep conprises t he
steps of: %hlgrd:%ﬁ%ﬁéﬁghg‘hn%a%ﬂfglgl?tgjﬂrc:bwgﬁI of materials that is
associated with the computehreaiabld prpgreuhsotle means for retrieving the chemical i ng a

regul atory bill .erkals fromth uf rin i .materials.

e bt hod SSBPRIL A feindd e Gl chiteR oo TR, o, o)
i s preceded by tchstosiegrdaffoobtlentical graductisslected from the ploratier offchemizakb hemni cal

product; and wherein the obtaining step conprises the step of
obtaining a bil |pr%q;uc}§at erials 5 for the chem cal product corresponding to
t he customer order. 8. A met hod according to Caim1l
wherein the ascertaining step conprises the steps of: )

obtaining a bill of mater PaSOMMUESHBFISEAm groduet ageasding o é’@%ﬂ%ﬁ@ﬁ@@% t he
chemi cal productdcgom?qnmnﬁgfs%ed; 5 for each conponent,
assigning a conponent class to

ich the component = belongs, the
conponent cl asses selcempulgr-feadable progrgmueede oaas for 1dnrgnfmmgt9aa@m§ acturing bill of

addi ti ves, reaﬁxﬁ{l&ﬁaléﬁkr&oiﬁﬁﬁﬁ{eé %ﬁqgc %hemical prtoﬁtéct; an(aet ermning the

chem cal conpositions € conmponents and conponent cl asses so
assi gned. 5 computer-readable program code means for creating a regulatory bill of

materials from the manufacturing bill of materials.

52. A computer program product according to Claim 47:
wherein the obtaining means is responsive to a customer order for a chemical

product.

53. A computer program product according to Claim 46 wherein the
ascertaining means comprises:

computer-readable program code means for obtaining a bill of materials
comprising the chemical components of the chemical product to be manufactured;

5 computer-readable program code means for assigning a component class to

which each component belongs, the component classes selected from the group
consisting of bases, additives, reactants and monomers; and

computer-readable program code means for determining the chemical

compositions from the components and the component classes so assigned.

54. A computer program product according to Claim 46 further
comprising:

computer-readable program code means for proposing modifications to
noncomplying chemical products so that the chemical product to be manufactured

S  becomes complying.



9. A nmet hod accordin mﬂmj:l aim1l wherein the conparing step is

fol owed by the step O luﬂ)w”mut i ons to nonconpl vyi

-46 -
products so t‘%%?gqoﬁ@ chem cal “product to be manuf actu;}g:aﬁ%g@%%

conpl yi ng. A net hod agé:ordl ng to Caim1:

wherei n the ascertaining step conprises the step of ascertaining which
chem cal conpositions are present in the chem cal product including

chem cal conpositions of inpurities that are present in the chem cal
product; and 5 wherein the conparing step conprises the step of
conparing the chem c&f. Acompmpqs'bgmochmtmmdhigab Eénimi%cl udi ng the

chem cal conpositi ons of. | ties t gb? er nment
regul atory standar ds™ ?f‘“& IB%WSH%FHEIB“SES comtpiter-reada eprg&ram oAe met hod

according to C efsdor ascenammg whlch chéificsl d&mbbﬂtl&ﬁ'al'%ﬂ:ﬁt mitBPclesniguer f or med
bet ween the obt ai n| ng ste and t he der i ving addi ng

inpurities to tR@dustine ‘éﬁlnﬁrﬂteE}’?aéF%mP%“loéﬁP%@Wﬂ“?%bﬁraﬂt presentinghe gre 5
present in tge a{):e,m:%il. dREO in addition to the chem cal conpositions of
t he manuf act ur em ca product and wherein the
deriving step conpr i wheeintthe eumparipg m¢ens qpmpglsefsrcompmqerdadttble piogram code

material s, incl t he add .ne cal sj.tjons
present in the &g&qﬁﬁ%‘)ﬁpﬁpg %&ﬁgﬁ&% é°§’fl’ 051318%%@% ﬁ%neﬁ 59‘)’? eH(":hem cal
conposi tions of clicndcal Gompogitioristof . impurities, to a stored set of government regulatory

standards to determine compliance.

56. A computer program product according to Claim 47 further
comprising:

computer-readable program code means for adding impurities to the bill of
materials to represent impurities that are present in the chemical product in addition to

5  the chemical compositions of the manufactured chemical product; and

wherein the deriving means comprises computer-readable program code
means for deriving from the bill of materials, including the added impurities, the
chemical compositions present in the manufactured chemical product including the

chemical compositions of the impurities.

57. A computer program product according to Claim 47 further
comprising:

computer-readable program code means for adding impurities to the derived
chemical composition to account for impurities that are present in the manufactured

5  chemical product.



12. A nmet hod according to aim2 wherein the followng step is

performed after the deriving step: adding inpurities to the
derived chem gal osition to account for impurities_that are
present in th‘gaﬁ%{%g%ctur ed chenical product. PCLYS826286 et hod
of deriving chem cal conpositions that are present in a chem cal
product to be manufactured, conprising gme followi ng steps that are
performed in a data processing system obtaining a bill of
materials conprising the chem cal conponents of the 5 chem cal product
to be manufactured; and 130
-47 - : deroliGg 1|romthe bill of materials the chem cal
conpositions pragent in the manuf act ufed chem cal prqduct..,
14. A net hod 196 ording to C ai m 13 wherin tE@"’b@l@ﬂ‘% ﬁem'QQNi vi nd
steps are perfornetwin response to receipgf of a cu mer order f11 t he
chem cal pr oduct . 15. A net hod/accordi ng to Gl ai m}3:
wherein the obtaining and deriving BQaps i1 performgd t i n whi{ch
cheni cal cc~FFMns-|—t-|-u-s—a-r-_e—p¢-es-en-t-_—i—4-a—ol [:r alMaiptaih ¢ {hat
can be manuefigyshion Astefiamingal Pl 2Pt Reyiflatory
121 125 Databases
V4 4
Chemical Veried O /
c;Chemac':‘al Compositions Regulatory erified Order |, .
‘samposition (Regulatory “Compliance|— Exceptions
Deriving Bills of Verifying 136
Materials) - Modifications
{ 123 T o
/ 133
Manual
Adjusting
115
- : 113 111
Manufacturing Z £
Bills of Manufacturing Automated
Materials Maintenance | Product Sales
Order Entry
A [ 114 12
\ Z Z
116 o Customer
Component Material
Cl Master File Order for
ass Product
Enterprise Resource Planning

N
110



5 wherein the deriving step is followed by the step of:
I n response to a custoner order for a chem cal product selected fromthe
plurality of chem cal products, retrieving the chem cal conposition that

was asceMQI¥8¥5f or the sel ected chemical product. PCT/US98/26286 16.

A nmet hod according to Caim 13 wherein the deriving step conprises =~ the
steps of: I dentifying a na??{?cturing bill of materials that is
associated with the chem cal produc€t;”and 5 creating a

regul atory bill of materials fromthe manufacturing bill of materials.

17. A net hod according to d ai mi23; \A/F[G N he obt ai ni ng
step is prece Qi ng a custone . rder for a

chemi cal prOéGhbmié@IdComposition Derivftfd ?i n the obtaining step conprises the
step of obtarw ' of —rateri-al for the chem cal prod 1
corresponding to the custijonmer order. 18. A nmeth accordi ng
to d ai m Fwherermthe—obtarmng—ste NPT TSES the—steps—otf

o) P—CO
det er ni ni pdieadihne TargekMaerial Mapufgetueng BONCompanents anehseleat s of |t he
chgrri cal bnlmobethat(arfbeemaut futtascertaining the Material's chemical corlnposition.
-48 - 5 i eae ' erials, assi
o compone Build a 1able (B%n%ﬁép%@%e‘sfblé dEbmpdingiis.
cl asses sel ected fromthg

203
L

Yes | The Target Material’s chemical
identifier is 100% of the
Regulatory BOM composition.

the Derivation Table
Components 'Reactant

204
Z

Recalculate the néw basis weight for the Target Material, based on the
selected Components’ weights in the original Manufacturing BOM.

205 206
Z

Calculate the Polymer
Regulatory BOM. (FIG. 3)

Is there at
east one Monomer (MON)
in the Derivation Table
Components ?

207
4

Calculate the Regulatory BOM for the simple
mixture of Bases (BAS), Additives (ADD),
and/or Impurities (IMP).  (FIG. 4)

208
y4

Build the Regulatory BOM for the
Target Material.

(End)




consi sting of bases, additives, reactants and nononers; and

wherein the deriving step conprises the step of deternining t he chenica
conposi tions fHeRdEe conponents and the conponent cl asses ?ﬁhﬁﬁ

19. A met hod according to Claim13: wher ei n t e mnng
step is perforned between the obtaining step and the deriving step:
adding inpurities to the bill of materi¥l8 to represent inpurities that are
5 present in the chem cal product in addition to the chem cal
conpositions of the manuf act ured chem cal product; and

wherein the derivi hBlGtlep conprises the step of deriving fromthe bill of
mat eri al s, includi uhAre added inpurities, the chem cal conpositions

present i n [@ q] guf actured chem cal product including the chem cal
conpositions of t ’F%% I mpurities. 20. A nmet hod accordi ng
to Caim13 wherei fol |l ow ng steElG SA performed after the deriving
st ep: ilng inpurities to the derived chem cal conposition to
account for i.pur1ties that are present in the ma2@gact ured cheni ca

product . CL__A_WMS ein the
step of determning t onents and
Shep DL derprmm g, S%alcu]até'iﬁ@‘l‘iﬂi(m%?rﬁéﬁ]lél‘dﬁ?%lli b?ﬂhét@ﬁaF

if all the conponents have a conponent cl pss of reactants, detern1n€9§ t he

O LR B—ac-——tldoa r\vg £ A raact i o of P | il

]
5 Chem C I CUITPUOT I. I U]I UAS T TTC UUU\J[U JT a " T oeacvutT urtTuT Aari L Irc

conponent s.| For each Componertt.in thaWetkmg Caropodents Table, setrieve tha&amn |t he
TheP che < PATetEFatfly RegulBltAYEOM EofRaRIrd P Cofffdie dHfRaNs) © jand

the chem cd asses.sQ-as e _sten
302

\ Z
Build a Polymer Derivation Table, substituting the Chemical Identifiers in
the Component Family Regulatory BOM for the Components in the Working
Components Table.

303
4

Calculate the chemical component ratios in the Polymer Derivation Table,
summing for chemicals that appear more than once. Calculation: Derived
Chemical Weight = Component Weight from Working Components Table
multiplied by Percentage of Chemical in Component Family Regulatory
BOM. Store the result in the Polymer Derivation Table.

304
¥ Z
Calculate the new Regulatory BOM percentage for each chemical in the
Polymer Derivation Table. Calculation: Chemical Regulatory BOM
Percentage = Derived Chemical Weight / Sum of all Derived Chemical
Weights in the Polymer Derivation Table. Store the results in the
Polymer Derivation Table.

305
Y Z
Discard all Monomer (MON) chemicals found in the Polymer Derivation
Table that are less than 2%.




.49 -

if at |least one of the conponents has a conponent cl ass

of nononers, determ ning at | east one polyner that is obtained from
polynerizath@?gmwége at | east one nonomer. 23. A et hod
according to 8 wherein the step of determning the PCTUSHZGE6,)

conpositions fromthe conponents and the chem cal classes so assigned
conprises the step of: i f ngne of the conponents have a
conponent class of reactants or nononers, 5 cal cul ati ng anmounts of

chem cal conpositions in a mxture by summ ng all the conponent s t hat
appear nore than once. 24. A nmet hod according to Claim13
wherein the deriving step conprises the step of ignoring chem ca
conponents that are Iess than a predetern1ned per cent age of the

chem cal prodoct—to—be—manuf-act-tred: B Ca +—retirodt-of-—
determ ni ng conpliance of chem cal conpogitions of a chem cal product

to government regul ations that govern us¢ or shipnment of chemcals
conprising the follow ng steps that are perforned |n a data processpng

system
gover nnen

for the ngjrldeguiato

chem cal
st andar ds
product .
conparing

t

C

; eam?efgrmaarré ebcalfied QRS tne-oom RiE. RN FacRgalale Mecar lon

pewcantages mmmmch chemical in the Polymet Biepivation tlhe

TSI tGQI'&%Iéﬂbrﬁ CHiéthR@l Rélguba rF“é}beh 2 pidive .
S e A R
PelymarrRerivatior $ablened by the step of

307

Translate each Monomer (MON) chemical in the Polymer Derivation Table
to its generic Monomer Code retrieved from the Monomer Code Table.

308
/
For each set of Monomer Codes, use the Monomers in Monomer Set
Table to find the corresponding Monomer Set.
309
Z

Using the Monomer Set, retrieve the corresponding Polymer Chemical
Identifier from the Polymer Table.

310
Z

Substitute the Polymer Chemical Identifier for all of the corresponding
monomer chemicals in the Adjusted Polymer Derivation Table. The
ratio percentage for the Polymer Chemical identifier is the sum of the

percentages for the replaced monomers.

(End)

FIG. 3B



proposi ng nodi fications to nonconplying chem cal products so that the
chem cal product to be manufactured becones conplying. 27.

A nmet hod accowd g3fleds9 C ai m 26 wherein the step of proposi nq'CT/US98/26286
nodi fications conprises the step of:

- 50- using an expert systemto propose substitution of a
nonconpl yi ng chem cal conposi tion wsfkh a conpl yi ng cheni cal
conposi tion. 28. A nmet hod according to d ai m25:

wherein the chem cal conpositions include chem cal conpositions of

I nmpurities that are present in the chem cal product; and

wherei n each of the conparing steps conprises the step of conparing the 5
chem cal conpositions including the chem cal conpositions of the

inmpurities, to a stored set of g nment regul atory standards to
determ ne conpliance. %IG rret hod according to C aim25
wherei n each of the conparing steps conprises the step of conparing the
chemical conpositions to a stored set of gover nmen207 egul at ory
standards i ncl udi ng W@M food and
drug standards, bann tfe mcal 5
st andar ds, chem' cal emagt-%tl'}]éwﬂm dﬁ&lﬂ%ﬁ?ﬁﬁﬁt?ﬁﬁp t andar ds,
research and devel opnment use standafds, and vol unme |inmit stang@{ ds.

yd

For each Component in the Working Components Table, retrieve the Com-

ponent’s Family Regulatory BOM:(containing the Component chemicals.)
402

] Z

Build a Chemical Derivation Table, substituting the Chemical Identifiers

in the Component Family Regulatory BOM for the Components in the

Working Components Table.

403
{ pd

Calculate the chemical component ratios in the Chemical Derivation Table,
summing for chemicals that appear more than once. Calculation: Derived
Chemical Weight = Component Weight from Working Components Table
multiplied by Percentage of Chemical in Component Family Regulatory
BOM. Store the result in the Chemical Derivation Table.

404
Z

Calculate the new Regulatory BOM percentage for each chemical in the
Chemical Derivation Table. Calculation: Chemical Regulatory BOM
Percentage = Derived Chemical Weight / Sum of all Derived Chemical
Weights in the Chemical Derivation Table. Store the results in the
Chemical Derivation Table.

(e )




30. A met hod according to Claim25 wherein the step of conparing the
chem cal conpositions to a stored set of governnent regul atory standards

gover ni ng wot@g{)ﬂgnuf acturing location for the manufactured chem cal
product conpris€e step of: 5 i f the manuPETAUSYSI26I86
| ocation and the destination |ocation are in different countries,
conparing the chenical conpositions to g pfored set of export restrictions
for the manufacturing |ocation. 31. A et hod according to
Claim 30 wherein the step of conparing the chemi cal conpositions to a
stored set of export restrictions for the manufacturing | ocation is
foll owed by the step of: automatically notifying a governnent al
authority of the proposed rt A 32. A et hod according to
Claim 25 further conprisin e§ p of: _
-.51 - conparing the cherﬁ?nﬂ conpositions to a stored set of
contract ual gg@r eement s of the manufagturer.that Iimt sales or use of
t he chem cal S+t~ 3. gﬁjﬁﬁ’r?mg?raﬁscordi gto q aim
25 further conpr gy of { o & U8At he cheni cal
conpositions tlo gggﬂg?%g%s%\am shi nt ‘orrpatibplit‘mpan conitrai ntis on
the chenical donposifHlighses
EU = European Union \
504 " Country Export
N Countries using | Notification
Chemical 51{ Chemical Lists
Inventory Lists e.g. Chemical A’
e.g. US uses ' requires yearly export
TSCA List notification to Japan
506 [ 516
N Chemical N Chemical
Inventory Lists Identification -
e.g. TSCA List PM # / CAS #
503 ‘ 518
Chemicals N Regulatory Bill of Material
: in Chemical (Product chemical
Inventory Lists composition)
e.g. CAS #s . Family 71001133 is 100%
in TSCA List PM 00009-00.
520 t
N Family GMN "
71001113 - Acetic
Anhydride "
510 522 |
N Shipping N Shipping
Compatibility Matrix Chemical Class
"Acids cannot be 01 = Acid
shipped with Ketones" 02 = Alcohol




34.
product to be manufactured to governnent
manuf act ur ed product,
means for asc®Q¥BM6Ag whi ch cheni cal
chem cal product to be manufactured; and
t he chem cal
regul atory standards relating to the ch
determ ne conpliance. 35.
wherein the ascertaini ng nmeans conprises:’

conpositions so ascertai ned%tlg a stored set
e al conpositions to
A system according to Claim 34

A data processing systemfor determ ning conpliance of a chem cal
regul ations that govern the

the data processi ng system conpri sing:
conpositions are presaar/usns/26des 5

means for conparing

neans for

of gover ment

obtaining -a bill of materials conprising the chem cal conponents of t he
chem cal product to be nmanufactured; and 5 means for deriving
fromthe bill of materials the chem cal conpositions present in the
manuf act ured chem cal pr 36. A system accordi
Claim 34 wherein the con%gmans conpri sgs= ey af or
conpari ng the chenical conpositions so ascertain dOustonmdmedtlea of
government jregul atory standards governing the uf act NjinRef Ocatiop for
the 5 magufactured chem cal product; and " ans for cofwparing
the chem cal conpositions so ascertained to a st redAB 'gov=rnrrent
regul at ory Ist andards governing the destination |pcati olrlobokenhe
manuf act ur & hem cal product. i "
_ 5o - p 524 Loadlng Dock 6
Country Lists of d
Restricted Chemicals 530
e.g. Country B has an c _ d
FDA restriction on :;\sé%mgr Location
Chemical A’ ompany,
" Hoboken
526
Customeruseof
Restricted Chemicals
e.g. Company B
can use Chemical ‘A’
in an FDA application 5/32
Product / Customer.
Restrictions
"Customer approved
to purchase a
restricted product?”
534
L/
Inventory GMN
P0635500 - Acetic
Anhydride, Bulk Sales

FIG.
5A

FIG.

FIG. 5|7& |18




37. A system according to Caim34 wherein the ascertaining nmeans is
responsive to recei pt of a custoner order for the chem cal product.

38. A system according to C aim 34: wherein the ascertaining
means conpri sSWOINRMRES for ascertaining which cheni cal CREHIOPBRE8hs are
present in a plurality of chem cal products that can be manuf actured in
a chemcal plant; and 5 wher gj,n, t he ascertaini ng neans further
conpri ses: means for retrieving the chem cal conposition that
was ascertained for the sel ected chem cal product in response to a
custonmer order for a chem cal proe]ggt selected fromthe plurality of
chem cal products. A system according to Caim 35

wherein th rd Y. means for identifying
a manuf act ﬁ%&;u %?Dﬁ@f@q ?gﬁﬁ@l S associated with t he chemi cal
product; and 5 1eans for creating a regulatory bill of materials
fromthe manufacturitng biAgl of mat eri al s. é 0 A system
according to rgé?ém wherein the obtaining neans is
responsive tol a custorre grder for a chemi cal product .

41. A system accoriding to Caim 34 wherein_the ascertaining nmeans

conpri ses: nm1$ for obtai ni ng1§5bi Il of materials conprising

t he chemi cal tke ehereatLpr oduct to be manufactured; 5
means for asg ' Zé %ﬂ v,x@ ch each conponent bel ongs, the
conponent € h ’S“r 19 ophsi sting of bases, additives,
reactants :

Hi'

604
Z
Ship-From Country | Restriction
Regulated Checks
135
Z
| Exception
606 607 604
Is Yes s Chemical Yas —
Ship-To Country >« in Ship-To Country | Restnczon
Regulated Restricted Checks
? ?
No No 608 135
§ Chemica~d No 4
on Ship-To Country’s . Exception
Inventory
?
Yes \ 3
3

To Fig. 6B



- 53 - means for determ ning the chem cal conpositions from

t he conponents and - t he conponent cl asses so assi gned. 42.
A system acceygongigs0 Cl ai m 34 further conprising: PCT. sgfif’diﬁs for
proposi ng nodifications to nonconplying chem cal products so 't - the
chem cal product to be manufactured beconmes conplying. 43.

A system according to C ai m 34: 9/12  wherein the ascertaini ng neans
conprises neans for ascertaining which chem cal conpositions are
present in the chem cal product including chem cal conposi tions of

inpurities that are present in the chem cal product; and 5
wherei n the conparing neans conprises neans for conparing the chenical
conposi ti ons S scertaj,ned including the chem cal conpgsj o of the
impurities, ?:8 E g ed set of governnent regul at orfls@n@ds to .
det erm ne corrpl i ancyq. 44. A system according to Caim35
further conprising: nmeans for _gdding inpurities to the bill of
materials to repreSentNi @i0rities that B08sent in the chemi cal
product in adgifionlsto the of the manuf act ur ed
chem cal produRaminpdakes- Famdly7 Clstodwr™wWJNP neans conpri ses
means for h Qf Cross@éf@{érﬂ!es f he added
ZoNpPosi ti On actured
gsT'tions of the i mpurities.

inmpurities, tt
chem cal pr oduct

135
Z
Is Customer Yes} Excepti
sales-restricted xcep jon
'
621 135
s Shipment £
in Compartmental Chemicals Exception
Tank Car / Compatible

ruck?

136
622 i
Yes ! wodifications
No 623
Z
Update R&D / Commercial
Volume Accumulators

To Fig. 6C



45, A system according to Claim35 further conprising: means
for adding inpurities to the derived chem cal conposition to account

for impuriti o%&?&zssare present in the manufactured chem cal_product,

46. A conputer program product for determ ning conpli anc eP OYUSp8/26286

chem cal product to be manufactured to governnent regul ati ons that govern
t he manuf act ured product, the conpagyer program product conprising a
conput er - - 54 -
readabl e storage nmedi um havi ng conput er-readabl e program code neans
enbodied in 5 the nedium the conputer-readabl e program code neans

conpri si ny: conput er - readabl e program code neans for
ascertai ni ng which chem cal conpositions are present in the chem cal
product to be manufactured; and conput er - r eadabl e program code

means for conpgll J.hg~chem cal conpositio ertained to a
stored set of E&Iﬁ?ﬂbeﬁ? regul at ory standards 10Flr(§?a g to the chem cal
conpositions to dete¢rnine conpliance. 47 A conput er

program product accdgding to Caim46 wherein the ascertai ni ng neans

conpri ses: gsput er - r eadabl g~Qrogram code meang for obtaining

a bill of materta it nprising the | tggp chem cal
product to bg and 5 y ogr am code
means for Y K| Yads of /1CHigmicdl on

1is BhigsEramiUSAkndo

but not 10

Auto-FAX Export
Notification to EPA:
Update Export
Notification Flags

Country
ever been
Notified

Chemical
on Control
List 10

End



48. A conput er program product according to C aim46 wherein the

conpari ng nmeans conpri ses: conput er - readabl e program code
means for cogp @\’/@?ﬁ"’lt he chem cal conpositions so ascert ai ned to a
stored set o ‘8 nment regul atory standards 5  governi nf 126286

manuf acturing | ocation for the manufactured chem cal product; and
conput er -r eadabl e program code neans fpgsigonparing the chem cal
conpositions so ascertained to a stored set of government regul atory

st andar ds governing the destination |ocation for the nmanufactured
chem cal product. 604 49. A conputer program product according
to d ai m-46-w ascertaining neans is responsive to receipt

of a custonﬁésmcqgh ¢|Qéc|§§"|e cheni cal producfF}G. 7A 50. A
conput er Pog ct—aecording to C aim46: wherein the
ascertaini ng rreans corrprl ses conput er - r eadabl e program code means for

heryoqal conposi tiops
t ha an be manuf 3e

e piggsent in a plurgdgty of

red ™NQ_ @ chem cal plant;,and

- 55 - BANNG ir t her conpr| ses:
conput er - >orthe [ fhe Exbeption!

conposi tion Qr Fm§§éec e ji cal producf in
response to a oner order for\g oh al product selg¢cted fromthe
plurality of Ch?\l NE products.

Exception
135
Chemical <
emica
Yes .
Ozone-Depleting Exception
Agent
?
135
y4
Exception

708
707 "
< Customs: Flag Order Stop
for 15 days; Noti
Chemical Drug- Approved for Drug No | Intem;,tional v
Precursor Precursor Order Services

ToFig. 7B



51. A conput er program product according to Caim47 wherein the

deriving neans conpri ses: conput er - readabl e program code neans
for identifying a manufacturing bill of materials that is associated
wi th the chervea®smésoduct; and 5 conmput er-readablmwsygnam code
means for creating a regulatory bill of materials fromthe

manuf acturing bill of materials. 52. A conput er program
product according to ClaimA47: 12/12 yherein the obtaini ng nmeans is
responsive to a custoner order for a chem cal product .

53. A conpugFim Pighgaam product accor di ng tﬁ!‘lﬁ nmv\herei n the
ascertai ning neang conpri ses: r abl e program code

nmeans for obtainigg a bill of materia conprising the chem cal

conmponents of th€ thempgd product
conput er - r eadadl elgpr ogy @m code npa %} gning a é&f

nt aYess gel frm/§§1e group
n%d !- O I’SQu%ﬂiﬂy>

whi ch each e0 ﬂaﬁﬂialbe ygg

consi st i ngNof, 1 @g
conput er - r ead@u %r ofs m code

conposi tions f™Qn?t he” conponent s “snRegioa ‘ / ned.
54. A conput er \yrogram product acweQrdjg to Claim46 -
conpri si ng: No conput er - r eaday % Dposi ng
nodi fications to nonconplyi ng b cal
product to be manyfactured 5 becones conplylng
712 73 R
Chemical have Yes Yes
R&D Cumulative Quantity > Exception
Limit in Ship-To Cumulative
Limit ?
- No No |
Does
Chemical
Ordered
have Commercial \\Yes Quanti: S Yes
Annual Volume Limits e Lt "
in Ship-To
Region
Doe.s Is 717 135
Chemical Ordered
have Commercial Quantity >
Cumulative Limit Cumulative Exception

in Ship-To
Region

Limit
7




| 55,

20000 3080-2

- 56 - A conput er program product accordi ng t 6% B
46: wherein the ascertaining means conprises conpubgr-readabl e
program code means for ascertaining which chem cal conposg NS are
prgsent in the PERH ARG BbRGy Gl %k conpo s of
impurities that Cgiglf)resent I n t he 5 nemdem Bgian pr odu and

wher ei n t TNTERNAJEONAD mmoammmmmmm THE Pﬂmlatxl:cmmmmmmcl&' (PCT)
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57. A conputer program

conpri si ng:

adding inpurities to the derived
ities that are present in the

PRODUCTS TO GOVERNMENT REGULATIONS
(57) Abstract

Systems, methods and computer program products (100)
determine compliance of a chemical product to be manufactured
to government regulations (131) that govern the manufactured
product. According to the invention, the chemical compositions
(122) that are present in the chemical product to be manufactured
are ascertained (120). The chemical compositions (122) so
ascertained (120) are compared to a stored set of government
regulatory standards (131) related to the chemical compositions
{122) to determine compliance (130). Accordingly, comphance
{130) with complex govemment regulations (131) goveming
chemical products can be determined,

(54) Title: SYSTEMS, METHODS AND COMPUTER PROGRAM PRODUCTS FOR DETERMINING COMPLIANCE OF CHEMICAL
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