GALACTOSE- ALPHA- 1, 3- GALACTOSE- CONTAI NI NG N- GLYCANS | N GLYCOPROTEI N
PRODUCTS DERI VED FROM CHO CELLS FI ELD OF THE | NVENTI ON [ 0001] The present

i nvent i onwoebalmes2780 net hods and materials for the deteetirws2@bopsigi cul ar
gl ycan structures in proteins expressqd from mamal i an cel | expression
systens. BACKGROUND OF THE | NVENTI ON T°0002] Many reconbi nant therapeutic

bi ophar maceuti cal products are produced in nmammalian cell cultures such as
Chi nese Hanmster Ovary (CHO cells. Mamrmalian cell cultures are preferred
over other expression systens such as yeast and prokaryotic systens for the
production of reconbinant glycoproteins, |argely because the mammalian cel
cul tures produce glycoproteins with glycosylation patterns that are

general |y {ief@QTIe et Eiong! Bisefy REHINGREMPOIAISNS UiesDoE GRATED Y

adver se efa%ﬁ@tﬁm@é Abg @mﬁk ﬁm@@:ﬂw%@t ﬂ@f@@tm@s(mb 1sEs Brgator | 1 nkages
are known ung et al., J Med, 358: 11 (200N). It has been

previously reported that suchuygmﬂymgbpgkphgcggi | i nkages are not present

i n reconbi nant gl ycoproteins produced by Chinese Hanster Ovary (CHO cells.
For exaf@plk, whi IThiamtentiondDagdicativni beidy, pi@artpeb hECHrigglica®ni Serb0jo. a

mur i ne- el p Y, i
glycofogﬁiﬁhﬁgggg%ﬁgﬁﬁ% u%ﬁh&miernlngﬁﬁkﬁqﬁﬁsF?ﬁéqg#gg gg‘%ﬁégﬁgﬁgdégs
Canpat hFATOYuLEIDS novD CIIBSCEHEREOBN tfidddned Jqmubayel 1i, 12909, hheeo@blyeahmaﬂmfmhl ch
are cons ent with nornal G. Sheel ey et al., Analytical

Bi ocheni”b‘c“f‘&r“?%’fp%‘ﬁd Cr by fifg%*?‘ie‘ SORNERY: OF THE | NVENTI ON [0004] The
present invention is based, in part, on the discovery that gl ycoproteins

pr oduced fron1redﬁﬁbEMAhLYGﬁK»ﬁEHUﬂ)RBEEAREPQ@R&HﬁHﬁMNHdENEes with term nal

gal act ose- a-| al act ose |inkages, which can have del eterious effects on
the usel®?l such dﬁ@bﬁﬁﬁﬁ@ Bfhs for therapeutic purposes. For exanpl e,
adm ni stration of glycoproteins with term nal al pha-gal |inkages to hunmans

for therapeutic purposegwnauyhgmﬂy@@thﬁﬂ@pRmﬁERchQﬂ nonocl onal anti bodi es
to the reconbinant glycoprotein in patients, such that subsequent

admi ni st003t i ons VNpt Applickldsls ef fective or even cause adverse
hypersensitivity reactions in the patient.[0005] Contrary to this previous

teachi ng, Applicants havegggm@ﬂgﬁﬂuyopfggmgvgﬁgﬁoﬁ significant fraction of
reconmbi nant gl ycoproteins produced in CHO cell cultures may exhibit the

presenc@oef ter mﬂmlpr@axht-taeﬂnpl:aggah gbneméda@mes tprselﬁ@asttolnigst veorp psreicnlardyt, f or
red

adverse_ reacti o t a tid o uct s, adm ni st.

pati ent %B%F lﬂ?g gﬁl)r‘é fﬁt Eﬁg‘gﬁaﬁ d 1S %@Hﬂ%u‘f‘?&p%ﬁaﬁ%{ R8s whi ch
are Useésﬂdhdfeﬁﬂerivhﬂvdaraﬁd lsﬂtslocﬁ@ulameht@maé y&l he oﬁnmleappmlarmmtan@/bypmms@dsejfns

Ly oor G e PSR it e SO o ST B SR G s SHEL” "
i ncreasggd) cb&M Su't&lfsﬂg QkdTeRAMAR| difitdult 3tod Frmlulik adesise [FOME] mAh Factd® 2
first aspect, gresent i nvention conprises nethods for evaluatlng a

Chi nes eerﬂamt@ré e pateeuiered ipBigiidae dsisreenheangopiiiprs oRrpiben wentEoodt he
testingqdiek qago»‘eﬁ %HQQ? by ofeeh@h QY hdioA D AREwAREr RRIBd %yoc%l phgsitS-OmBntibg

popul at1on; and neasuri ng gl ycans conta|n|3? termn
gal act oswtion| pish- 48- Wﬁﬁmga@mbeﬁcﬁw cdbesipy of el tsybséraied a&@hmﬁy fhdatienn t he

CHO cel g(fteﬁlﬁl’%mr%span? A6k %@Mo‘f (RIS RLE I lrhe £ XBRESSH A must be Tow-

al pha- gal'act dsy sterase codi ng sequence.
foaming since foam can cause the dishwashing machines not only to overflow but cushions and

impedes the mechanical operation of the machine to the extent that performance is measurably
decreased. Foam is caused partially by the choice of surfactants used and partially by the
accumulation of protein food soils such as egg solids and milk solids that accumulate during the
wash cycle that have a tendency to foam.  Also, since most dishwashing detergents are

composed of inorganic alkaline salts, the fatty food soils become saponified in the hot solution



[ 0008] The neasuring step may include any of the follow ng: (a) isolating
gl ycoprotei ns produced by the cells and neasuring the glycans containing
term nal welamimsszsal pha- 1- 3- gal act ose resi dues on t hergiryusegoossifns, (b)
isolating a specific glycoprotein congosition produced by the cells and
measuring the glycans containing termnal gal actose-al pha-1-3- gal act ose
resi dues on the isolated glycoprotein conposition, (c) isolating glycans
from gl p#EoRb@Icei JBpiohs et adihbymichRecleh St aRMnoRATUMiNYaiing @idganStself
containing term nal gal act oseal pha- |-3-gal actose residues in the isolated
gl ycansdoef 8§t le#8avi ng nonosacchari des from gl ycans present on the

gl ycoprotein or the one or re CHQ cells, and getecti g.the term nal

Mo )
r el eaself’al pha- gdMERToSETEE thiEs SKiFontt HEllEnesai¥d hroGEeurE | dedloTt e)
provi di §8iBtméRaABt fRAGlyPEPHbMdenT HRBkiAe WikGaHi Gbibrgpato b 8@icbind Melck@! | S,
and neasuring the glycans containing term nal gal act ose-al pha-|-3-gal actose
resi duesedaiqeratesiietng hsmanpepandiase ¢l phopbaledepd ghlgripe fatigieentay dbe of
gl ycansde%ﬁwiﬁﬂg@f@%iai‘ﬁé Bha\3hatdhAlARER Y RBRrdcogn ARl ARt ISEHRRIIMBSuHE the
gl ycoproter n by neasurln? glycans on the cell surface of the one or nore
CHO cel haye e hagedshifique laysd dajeraends doremeey nicwral thyakh andehe gdithwashikages
can inc r r - any
ot hos B R v Reflich M Bhoxdf D Gaieh 1€ Sesi 0P SRIRAE R 57 B o
el ect r opfvepletds aramichseary fPsachptalde eagiihd performhmet r Biptspharss sised enngposads,
magnet i cf esopange VR) _net hod nesacchari de anal ysi s, fl.ugrescence
e nods PO It D AREE RS vl SRR 0, A8 R 3 ml i} 3RS
nol ecul gro(vii Gliparillaralguet growty resultingCini the .defcd68dn Dievasa@uquaityof Tht ypaas f or

t he neasuring ,of st 2. may he selected.fromthe grou onsi stin f: the
bopul s oo ke L Prrks T st eBhiang o G iR Pal S Sho et  ace
01;] t he @I-l@af tale?ﬂlcs 'F]ermmly : cd@&;%tdﬁi iqueely folmmtérweys;:l BM&@,Glehfvexﬂfolﬁiledié}SNal@lﬁiﬁgent on
the surSGEBrPIHE TBORRLOTSH GIOTEROY ek 6. rglytapot s 16 WhErar stgs
expres Sf_%ﬂin@)évhldg%‘c{)@&g&ﬁﬁd ﬁﬂg&ffpleq 'l@t&gljé&omlﬁfhﬂ § Qlltlférrﬁfﬁl(?ﬂn}l-%%g Qeb& 5bnd|s s
Bt o R A RSSO B e ) e
froma %b-gan%%h&l d&g‘rad%%%@t‘hé ARhRire %vigs.cﬂlléréfbre?{heﬁl A4S B, R0l ?ﬂien%,é: g{%& he
i sol ated proteln expression product expressed froma CHO cell o irectly
from a pblyunen-famies grepdoralipsons phayemeticarriveghing disswashing detergvol thaigtilides
treating a f . gl ycopeptides with one or nore

exogl yc g?ﬁi%ﬁ%ﬁﬁﬁceﬁg#%%ﬁgﬁhgSbhagalactosidase enzynme, followed by

anal ysis of the glycan popul ati on. [0010] In sone enbodi nents, the nethod

used provides a quantita Yy AteY OF iy BAYENEEM ai ni ng t er mi nal

gal act ose-al pha- |- 3-gal act ose resi dues.. I.n sone enbodi ts, ,the nethod
daed pripfes a dudl FRuAR ahel B L T oRER PubE ah ot e TodHEE et hod
al so i niduidi etadhirepdstiwaghiag dbigGemr @hgositipd eqapaingoibolit 001% 16 ubbwtr®ooby t he

CHO cell s, cleavi one or re glyca fromthe gl.ycoprotein preparation
(e.g., WWHVER “3%9W3F8n§W§E§§PH§§é§”gE@Hngg1§9WP8$5%Iactosidases;
a-1,4-gal act osi dases; or a- 1, 6-gal actosi dases), and neasuring the glycans
containing term nal gal act ose-al pha-1-3- gal actose residues. [0012] In
certain enbodi nents, the nethod is conducted during a production run for a
t herapeutic glycoprotein by obtaining a sanple fromthe CHO cell culture of
the production line, e.g., to nonitor glycan structure during production.
In certain enbodi nents, the neasuring step is repeated at | east once over
time, e.g., the nmeasuring step is repeated at | east once, twice, three



times or nore, during the tine period of culture of the CHO cells. In other
enbodi nents, the nethod is conducted on a gl ycoprotein product produced
from CHOwel2bmyoss27§. , as part of a quality or rel ease t@swriusgooofsine

gl ycoprotein product. [0013] In sone erbodi ments, the nmeasuring step

i ncl udes conparing the | evel of glycans containing term nal

gal act ose-al pha-1-3-gal actose residues in a first glycoprotein preparation
produced froma first popul ati on ofFded@adel |s to the | evel of glycans

cont ai ni ng term nal gal act ose- al -1 -3-gal actose residues in a second

gl ycoprotein preparation producej %roma second popul ation of CHO cells. In
sone such enbodi nents, glycans @f2 a gl ycoprotein preparation from

popul ati ons of CHO cells culturegd under different culture conditions are
det erm ned and conpared. [00iQHh sone enbodi nents, the nmethod may further
conprise a step of conparing th vel of glycang containing term nal

gal act ose- al pha- | - 3- gal actjose resi2dues to a refierience level (e.g., to a
control level, or to a i i E!a oG cification). [0015]
In certain enbodi msntsR:)f thmﬁﬁffﬁg_ measur | gojsiltqu i ncl udes use of a
detection nolecule which is jable to deteot the priesence or absence of

term nal al pha- ga\}v}%?étigﬁyl rig§i gtieos. { |38 cheri;t{tzliliers] %geig) di nents, the detection
nol ecul e conpri ses ah anstelmbo§§ that "7 AEMB BING to termnal

al pha- gal act osyl mpiof &pas.Y isS@theahe etdadiXait ¥ i0f (L dydwyantdndrX atde
detection.npl ecul e conprjses.a lectin.. In some enbodi nents, the detection
mol ecul érer’r’g%p‘&[lﬁiﬁbﬁ %ﬁélgge‘fflflﬁ?)“rherg%eé"ﬁ?g Mitety, or a radioi sotope noiety.

[0016] The CHO ceAl apbpdilagd iifkar R YbrHoRaA isstratd CdrofBhtueedd] sieptitedt 6rom- The
CHO cel | popul atjon na ag)e in culture e.g., or a sanple froma cell,

cul t ur eSytsteg; aikshdiaticalshermgths dpal PHgoE etherbpmeder cadl freepipaBitiis | n
certai nieRodi Bl S1thd A8 QG810 popul ation will have been transfornmed
with at |east one vector encoding a therapeutic glycoprotein. The

t herapeuti c gl yccpf 8t bioh2aig ivadgrndrafn Assignehinpapniereting ypithet i ¢ ori gi ns.
The therapeutic tel Tas=Tol Hﬂﬁin | nary

i ndi cati ons. 00%%?&&20029&%%%%?%%?? &{ ﬁlgs%rret ﬁégﬁ?égr t1 err ?Ilri]sglﬁ @éd’a step
of eval wheichghatobil olobgrodrarben ¢tomns is foin  ke24yl ycopr ot ei n produced by the
cell, e 9., eval ugling d e, preRanee. ol el §fail MmegaNfoR Rk iah ©f
the glycoprotein, e.g., Invitto or invivo, e.g., In an anlia moder .

[ 0018] Eatioa os eubotiidtcd apemnjun brtionmrentlikghorcobginitebgkyietdupds f or screeni ng
one or nore Chinese nmster. Ova CHO cells for the ability to.produce
gl ycans cont ai ni ﬁ%lst]glilrﬁ'hﬂdr%%?f’gé %glé)g%%e&-t of diyaleny ‘88‘?‘3%%‘011@%?%% Tt a
gl ycopr sitgiitnted tamenominhcatioaonpri si ng: (a) providing a plurality of CHO cell

popul ati ons wherein non ., Lhe pl ity.have been genetically engineered
to produce terni rﬁgﬁm gtf(’b'gg‘%élt%&lf(g‘éw%:l’¥§%ﬁ’ﬁé”éel%ﬁogﬁ“)}%ﬁh@e(eazyd{‘%{a?fgve not
been gen@tichahd YwedgniRaiqalll thath@XRisBsSshaiy Rtdpstat Gaheiios ths 4 fIARsHer ase

codi ng sequgncetgg; b) culturing each of the plurality of CHO cells under
condi t i BPRU 2R 898 K F or expression of a glycoprotein expression product; (c)
measur i | ycans containing term nal gal actose-al pha-1-3-gal actose

resi dueg(%ﬁ?oduce I o S ASRSF tifePisPeit éﬁrCﬁ@O%ﬁ PreMder &l fegst epvabipdperadablect i ng
one or HRARasAingldBRrdhidotipobitio® EorfimEaibbut ). BBAIALLATRIP B 8diveNeldhEofteSENCE
of a target |evel of term nal gal actose-al pha-1|-3-gal actose residues

pr oducelfagyne HEfaﬁ@P@tgé%FT@IE@TE%FILW@@ﬁW&i on. [0019] The gl ycans
containing term nal gal act ose-al pha-I-3-gal actose resi dues may be obtai ned




and neasured from gl ycoproteins produced by the CHO cell preparations, from
an isolated gl ycoprotein expression product of the CHO cell preparations,
from peptwdesioaissasned from a gl ycoprotei n expressi on piromwstoohsisme CHO
cell preparations, fromcell surface gjycans of the CHO cell preparations,
or fromglycan preparations obtained fromthe CHO cell preparations or from
a gl ycoprotein expression product thereof. In certain enbodi nents, the
screening nmethod further conprises Fhaeuliilep of isolating a glycoprotein
expression product fromthe cell.culture and neasuring the term nal

gal act ose- al pha-1-3-gal act ose regi‘dues on a gl ycoprotein produced by the
cells in step (c). In certain e dinents, the cell screening nethod
further conprises the step of quantifying the ampunt of al pha-gal actosyl
resi dues present on the glycp ki n expression product. In certain

enbodi nents, step (b) of the|ce creening nmethod takes place in a

bi oreactor. [0020] Each o” the L aal ity of CHq?cell popul ati ons may
conprise a different G JJJEL_ t clonal cel

popul ation, or different saw eH(e.g."\2 spnples tlaken over tine) froma
cell culture in a manufactur|ng train forxa ther utic glycoprotein. In
certain embodi men ﬁérel I’IllelS 591’1_%9116 cr flrorﬁ)?%w Oaf‘tle BS tﬂlerghave been transforned
with at |east one"vVéctdrs 8nlsd g a therapéeutic g?ytoproteln e.g., a human
therapeutlc glyCQmEOMERhmulﬁ’@eBO@thBﬂbﬂﬂtmﬁ@(&m@fYUhdﬂCﬁwlXSmkbéﬁbmg

met hod, .t éﬁ tf ro i.n expre55|on Product is a secreted glycoprotein

expr ess &Py ﬁ¥3’ i &40 PPERHUNYE The measuring step of the screening
met hodf may incl udg' la,ﬁwlAtz%@él Illhlélatﬂ&)rcbrﬁrﬁhélﬁ Q_dtélﬁ@erdebﬂ"luﬁsﬁfurdléiﬁ@tﬂbshWtd’l’gm[atoilg/Z (2)]r |
quantifyin ternlna al pha- gal act os resi dues on a glycaoprotejn n
a thirdsy afkpyt dirpdients “%ﬁr%é}eu%@é g b PR SPURTIPREIng unit is
g|yCOprQ&ﬁ?&ﬁ&&@ﬁ@ﬁ{&bgﬁgQBQQy@QQZIn a CHO cell host. The nethod includes
measuring the anmount of term nal gal act ose-al pha-|-3-gal actose present in a
gl ycoprotei n conpbiils 1.6% Zwihiinderardenyly pesiged irash epipBsiwiton was produced
in CHO host cellsg 1@@?16%rtﬁéﬂlhédq%a%dh&sﬁns%}alteﬁ ‘Q@Jsﬁtu%t orSENEhERLNY

engi neered to express an al pha-gal actosyl transferase codi ng sequence.

[0023] Ivhegimibe tatt ouinbrennf carbhe atews lrolo hée 2des recording the level of
term nal galact OS% @f'& a &O%Vgﬁhﬂﬁ‘td?\%?enpﬁl F&ttlo% %%% o?tsﬁsﬂtuted
conposition in a print or conputer- reada ium I %I
enbodlnenmgmnmhemnauh@daﬁ@h@suhﬂ%udb@kﬁ@npar|ng t he neasured IeveI of
term nal gal act 0S%-:8 i@l ha l hl%ng\?‘ehea a?, al Ll o%heml%l ch sxel‘\bsgtuted
conposition with 3 Fef ereénce T eve suc as a cor ere

speci f i aatmonium ddtieny ef er ence level can be a speC|f|cat|on (e g., an FDA

| abel or Physi ci |ter|on f har maceut i cal
prepar ati on conta?ﬂ?ﬁ'mﬁﬁéhéﬂy %ﬁgbéﬂ%”% Wﬁ%gg@x%ﬁﬂ.s% ZYRe: 48

enbodi rr:snt t he r@ﬁ@l&aEneelolwefbehnnglrhqmainaéwnecmsﬁv@rsmﬁg dbt&rgﬁﬁk JBBIpOsitibiaRasd %
term na act ose- al pha- al actose present jn g coprotein

Conposi @i%ﬁrorg apput 9 fabpyt é‘g taﬂ%wg%e@o}be %u)apc’@tlsn/as sy /atal@a@o/ﬁgeez%p 38 %@ 1%
0.5% 0.25% 2% 0.0r | ess e | evel gal act gpseal pha- al act ose
present [Y#la glyc%‘p? é&l@fﬂrtfeﬁwﬁ% ttP%ﬁreé%t erbnora dF easatq??ét pis & dg

gl ycans g %chQt}ﬁaﬂo%h@S&“ @'h@ﬁla dlS’h%fagﬁIIl§gét@l%@ntr@ At ¥R 109, 1S addltWEDUm
of glycans in a sanple, such 9 ycoprotei n preparation., [0026] In one

enbodi mEAMprigipgirepw@ @Ht&t%‘yn@@éowor{fe%}swﬂée weiehi ¢4 legstiong syrfagtageaf gengiklages

Formula 1, comprising:




i ncl udes a chromat ogr aphi ¢ net hod. [0027] In one enbodi ment, the technique

used to neasure termnal gal-a-1,3-gal |inkages includes nmass spectronetry
(MS) et wo=01008828] | n one enbodi ment, the technique uped/USMBABUS €

term nal gal-a-1,3-gal |inkages incluq§s el ectrophoretic nmethods (such as
capillary el ectrophoresis). [0029] |In one enbodinent, the technique used to
nmeasure term nal gal-a-1,3-gal |inkages includes nuclear nagnetic resonance
(NMR) et hods. [0030] In one enbodi pgftula t he techni que used to neasure
termnal gal-a-Il,3-gal |inkages jncludes nonosaccharide analysis. [0031] In

one enbodi nent, the technique us to neasure termnal gal-a-1, 3-ga
| i nkages includes fluorescence ngthods.[0032] In one enbodi ment, the

techni que used to neasure term npl gal-a-1,3-gal -l inkages includes U-VIS
absor bance. [0033] In one e tChent, the techni que used to neasure

term nal gal-a-1,3-gal |inkapes i ncl udes enzymatijc net hods. [0034] In one
enbodi nent, the techni que Yised { gmasure termial gal-a-1,3-gal |inkages

i ncl udes and use of a &E;_ t IL""LG%Q#E%S;HMQQJ S éulvgntibody or lectin).
BRI EF DESCRIPTION OF T EH[O a Fjgure iS a representation of the
core pentasaccharide comon (o N-glycan siructures. [0036] Figure 2 is a

representation of fhe nan-reduci N- gl ycan l'ructure having a term na
gal -a-1,3-gal Ii nwﬁed%w “[1%6%*?}"’%?%%‘8?35@’ ‘?ré%ix'fefsd%erﬂéoécence chromat ogr am of a
fraction of glycasr eeX wad Y ioSOAMIARC 6fkr DhoPaAG Y he MehriCKl ani of aR

gl ycan species with conposition HexNAc4HexeFuci that could correspond to a

gal act odwlepengenfly gssigped 1g §chdeRs8UNE WHint ai ni ng structure. [0038] Figure 4

illustrates the NBR,spactsad 1i@farbrBrnhdl, SRREIRSodekdhieded omithat acapt W th
conpositi on HexNAc4HexeFuci. The spectra correlate with a glycan structure

cont ai nisreptigrsn eBal diradjcadn avhgeeim theotoil aumbergaf garbensefor [cogRogrestinguydt 5 j s a
f'Uores?&ﬁ?&ﬂ%ﬂ%ﬂ@ﬁhﬂg%ﬁﬁkchémﬁiﬁcFi0” of glycans derived from Abat acept
0 al’s

and a cont protein 0 contai'ning a glycan with conposition
HexNAc4HexeFuci ) disflot.eordnehdas independesaly pesmgnediin ¢ach rqpadtangtosi dase. [ 0040]

Figure 6 is an NBRSinﬁ)E%raor raﬁc{lllg?,sﬁﬁﬁ%tgcﬁ oywuﬁxﬁtugﬁgp Os%lgét{tﬁgd H??lhﬁ%ét é,FUCi
generated fromthe treatnent 0 he gl'ycan fracti dn derive rom Abat ecept
wi t h al piteragatha aitd swokbsenf chi®dOd Ajpmsiiglere 1 70 24;1 ustrates a MALDI - M5 spectra a

fraction of glycaps. derived from tacept. treated with different. .
ool yoos: dases. - ReETRA B FBEUAHRRRER S afoREh itbnille il Mgt o,
al |t er nantmach Bgior) 0t afhkylaedbstiutédadkyl gerugi oalr y nmeani ng, as woul d be

derstood b killed in th t...[0043 oxi matel y, About .. .. As
uoea her ai n,t o o i Ot SRBRTIR a4tk el s FSeiin, o2 SR, e

Or nor e mhda@sn &dtiohnt erest, refer to a value that is simlar to a stated
referencevalue. In certain enbodinents, the terns "approxi mately", "about"

179%  16% rlgz/oer 12100/0 "14% %b ﬁé/gﬁ%(}%ﬁt@f; @WV&W@%‘E’?@ 29132 %?/:/Q 23/08%1%
or lessgfgit he stffeblesnl REERISyY B H8eral, relates to sulfo-estolides. More particularly,
the present technology relates to low-foaming automatic dishwashing compositions of sulfo-
estolides derivatives and salts of sulfo-estolides and the various applications and/or processes of
utilizing them. Further, the present technology provides eco-friendly and biodegradable
dishwashing detergent compositions. These dishwashing detergents include chlorine-free
machine dishwashing detergent compositions, phosphate-free machine dishwashing detergent
compositions and chlorine-free phosphate-free machine dishwashing detergent compositions.
The compositions described here include, but are not limited to, sulfo-estolides having the

composition or structure of general Formula 1:



[ 0044] Detection, Detecting: As used herein, the ternms "detecting,"
"detection"” and "detecting neans" are used interchangeably to refer to the
det er m navoanioafssameet her a particul ar chem cal noiety, ®othisa@masises im nal
al pha- 1,3 -gal actosyl residue, is present or absent in or on a comnpound,
conposition, cell or cell population. The detecting neans may involve a
sel ectabl e marker, or an identifiable characteristic such as a fluorescent
or radioactive noiety, and nay iowpl ve | abeling of a reagent, conpound,
cell or cell population. Detectigpn can also refer to the analysis of a

conpound, conposition, cell or c&l |l population,_using such techniques as
mass spectronetry or rel ated petigads, el ectrophagretic nmethods, nucl ear
magneti ¢ resonance, chronat ogfaphi ¢ nmet hods, or |combi nations of the above,

to determ ne the presence o hbs'GHee of a che dal noiety in or on a
conpound, conposition, cat-colo I—I—(mgthcat—AOm——Bei—thi on may al so involve
quantification of the absolutp oH relevadt |evells of the chenical noiety
bei ng detected. [0045] dycanl As is kno®n in tHe art and used herein
"glycans" are sugars. dycans can be nononers or polynmers of sugar

resi dues, but typically contain at Feasial hree sugars, and can be |linear or
branched. A glycan may include natural sugar residues (e.g., glucose,
Nacet yl gl ucosam ne, N-acetyl neuram nic acid, gal actose, nannose, fucose,
hexose, arabinose, ribose, xylose, etc.) and/or nodified sugars (e.g.,

2' -fl uof@ro]bose, R gedeabBormblade, phosphomannose, 6'sulfo

N-acetyl gl ucosam ne, etc.). The term "glycan" includes hono and

het er opol ynenss a)fm&ggefrom elsiud Ul @s abolth 80, tabermativglyyabant'] @l a$0ute1r®cdtquaa$isés la

S:rﬁf 2?,gf§(hr§22”h£§aké’r§w@v e 2k Zt eg%at&:%%%&é’%ﬁs%aﬁ%% dg(;r%t@%%gés i ‘fﬁhl o
C0bag] G ycal pPepaiar Y ensoThant SR SGRRE Brdfa arebiead S ne P n

refers to a setpalleglyyucantdabtahngdatagaaitdi ng to a particular pr oductl on
met hod. I n sone enbodi nents, glycan preparation refers to a set of glycans
obt ai ned from' angl M:@m didepend@itiBpadldtddolineast @ Hlaiched, tsatupataf ogluyamﬁmedi ein

reparation bel o ns di nent s I ycan ration in
8| ygopr ot ei né‘ﬁ’sﬁlﬁ\{i\qeg t&H’ieggﬁngE Sy&’&% E?E ‘gﬁ 9t iraTPgRfe rF%‘ﬁ%eased

glycans. [ OO&BkatﬁgyLﬁlang @ﬁd%péhdelﬁsanblﬁﬁdhehﬁﬁ@ B cg tbec,r,zerAm de@hdtt BE,0h€ kdim
refers to a "protein fined herein) that contains a peptide backbone

coval ently | |%1K3écﬁ1€381061né5 é‘?eaﬁb?"ereﬁ‘i‘jg}ara Iikiing hydroqarbog, or glkylengngepmenis forg
under st ood bxxa&ﬁb@é&t%s&hbhfeang 1ﬂn&éaqoa<rde)3t,h@cﬂ@§pl T(@ﬁzpacak@eaﬁ,rﬁqypl cally

conprises alinear chain of amino acid residues. The sugar noiety(ies) may

be in the fopm@f, FPNASAECHA ARSIy HsHACE MedabilRPeatDb uaRS SRR gles or AN/ OF
pol ysacchari des. The 'sugar noiety(les) na rise a single unbr anched

co
chain of sugthe fesiienaberomw Reryeseedsrfosan grihaciforettelidsy psenwdowenialids . or n
certain enbogélﬁ;ggtsa o-SHARE, [QIEEHS may include sulfate and/or phosphate
groups. Alte natlve y or additiondl’'ly, sugar noieties may include acetyl,
glycolyl, prepyl, gL 119&4} aﬂa}ﬁ%ﬁed Mfinhde§ A @RS uraled, SRIstifkdd @ﬁhﬁ@m&ﬁeﬁ

gl ycoprotei ns contain | nked sugar noieties; 1n certain enbod nents,

gl ycopr ot ei nby@mlmnnwfwelmlthﬁ(@@hl suyber ofrpirbern atoms Foougfomdahes driopldul 24.
preparation: r tht IS

refers to a hﬁ?t l%yl&%g%@ ua?IIEB ]]Ql?,g%ﬂ{)%% g?lﬁ 7arrttgﬁl‘rﬂﬁe){;:lﬁtl els‘“%hmn ahonl’li %g#}ae[ﬁgfy
conprises a fomygbept 3 cteaﬁmt/il@garhorpanmscamlda:lan dmiarsotuaatéddorsegaterated 1{nghri @rh

amno acid s ncl des t | east one,ql ycos atlo si.te) and at | east
e ol vonn o BB oRSaRe St brofy BbREAlks st otr Slinetl of

| ndi vi dual mmblaechet @tkend sufopatet Foubampll ycaprepiteiiment, tAliand &\ *ghey/baspr aikgi n
preparat i on g%g#cc %%Yda?ai\légsa@?a?%;ércgnsat%gte lu?e%alf gyc?r%gali!go 1nearuhydg)ax\{ralg.af fer in

t he occupanc




gl ycosylation sites and/or in the identity of the glycans linked to the at

| east one gl ycosylation sites. That is, a glycoprotein preparation my
contai n owmbyor/msargl e gl ycof orm of a particul ar gl ycopr @Ceius20000513n%r e
typically contains a plurality of gl yJoforms Different preparations of the
same gl ycoprotein may differ in the identity of glycoforms present {e.g., a
glycoformthat is present in one preparation may be absent from another)
and/or in thg,felatd yeeammunt §ulﬁ)f Q'hfatn‘ﬁ %tn HoUCP iR 21 Qﬁé%]itt\gﬂﬁ"&ﬁ' dase:
The term "gl ycosi dase"” as used herein r fers to an agent that cleéaves a
coval ent bonabobe$ Weednutslécpadhens;al sugars in a glycan or between the sugar
and the backbone noiety {e.g., between sugar and peptide backbone of

gl ycoprotein\V. i womsalsnb odlidinalns ;megal g Epgresivgs swl $t§uta¢h a@mw Hn(igert ai n
enbodi nent s, rising
one or nore %%ﬁ%??%ggﬁg?\rggﬂﬁ%%gggrtl%aécﬁorgmu nﬁcte‘ra]tagéyi‘h i%/cos?g gg is a
chem' cal cl ea)vaaget 23g:elrbbn atemg Iom@lmak:t Wecan [bO @6 BlkalNoxyd g eaﬂllhleettaleqamn

"TV-gl ycan, S use refers.tao ol r .of sugar een
rel eased fro gnﬁwgyo 8atn ltena %Xﬁen&%;gn*egg Féwﬁtn%l{f}%e f:tgc)aS&bS lglgegp@g%eﬁ n via
a nitrogen | iwekabs ths %eneﬁlﬂf Fatiniulaoh 19ﬁnc$iq§0fateﬁﬂketde ol yoentimes caw)an EH R
N-1inked glycans: TV-li d gl ycans ns that are linked to a
gl ycopr ot ei n™9P% %Feﬁflet Pg&’i%c ﬂfi‘%l?é@g‘g Weﬂ&ié‘?‘ge assortment of TV-1inked
(i) 50 G oNAD) Ellchiiey bS] o0 A PRBRI TS Tenr-CFgl SO, e R
herein, refegwstittea aaﬁwmﬁ o@fxorﬁ ygéerembliy hat alk@b ob aralitiee batsmetaf wmnafor
gl ycoconj ugat e but v%/as forO rly |i nkedr to tehe gl ytcoconj ug t% Vi oxygen
l'i nkage ( seeCHEPIPYURSIHL FOBHN] FAlEN PR B3RICHBPoWIth PPHEEET being Py %‘6" ycans:
O linked gl yeans e?qt&dgtaﬁ%art%r Ehatpléfithal boa@How PRt Al1846018 Qb BRb&IiMbRs, AN
oxygen |inkage. O linlced 31 ycans are tysgl cally attached to gl ycoprot ei ns
via N acetyl aDgaicaetio sighivagher @ mgshine ofashi detaeés colainmngg p iRFSEHIINEIY & cNAC)
to the hydr O%ﬁgllnﬁge[q S}Roﬁér inSHRRLA B8 aNBnfpaable QmpbsitiBh %‘9 lcBRaibd ke’ SameSOMTE
O |l i nked glyc al 50 have nodi i cations such as acetylation and sul fation.
[ 0054] Modul ameunt Phesadeymmrsalirpdul at e” as used herein refers to the ability
to of an actor to control, within prescribed linmts, the value of a
par amet é9111such aBhet peove eslrgptugsf ISallllpﬁ@ﬂg%tIoédhﬁbﬁléf%@éqltﬁeégoqw@s@ﬁ‘t miay bg
a1 Shagar Sit S BT RERELER, Ll Snsald GORRy SIRASHIFRD 1 1 Duch B o flsutone
prescri bgdrolyzed preductsand cractangbolth erenasiblettagire sxg be dérivatl filoa: byahched asior
reS| dues e SQ that it does.not exce as ol n 1. 0%

0 506 o T teyrdoutiagecE 887 ShRE bl 3g D 8RS Bl VS g tisai of
conposi MnMratbdhfaﬁylaaﬂs enbodi nent s, the | evel of al pha-gal act ose resi dues
may be nodul ated so that it does not vary by nore than 10.0% 5.0% 1.0%
0. 5% or [@2]1% of aAdidael i mefd-estolidke siompdsiliense Imay[ B@Sﬁbdﬁe@t frame fatifheacider m
"protease”, as used herein refers.t ent t aves e bond
bet vveen?%egﬁfﬁ‘aﬁt‘ioﬁtpnélﬁg e aRpadraiey fot%(%?la%enlt |§ @oﬁ@g%ﬁ?g%’allyne nts,
a prot e@&@ctéchr@ﬂ tiRey 6Falkyl deradicdls ﬂlﬁO&reO h)yslattﬁiatﬁﬁ Z)y [Iﬁs)aturtit&l Qﬁmﬁsatu[’ated and

conprisin

enbodi nent s protease is a protein tein g
one or ESEUS) "tj‘ﬁb%ﬁ‘t@@atﬁ ﬁ@i“ﬁs‘b SP‘P?“EE‘?"‘I‘%EI%h @f%@ﬁ’?ﬁ%’ﬁt’ @né]%g‘g&&t%&gﬂé% < a
chem cale) GlveRuRE iR GQBkr g&Qpéﬁtadﬁtfeﬂwgmp (th@stu@cs BtolRfepVvi di ng" as used
her ei n refers to an actor obtaining a subject

[013] In another embodiment of the present technology, the sulfo-estolide compositions
are comprised of carboxylic esters, or are reported in an ester analysis as carboxylic esters.
Although it is contemplated that at least some of these carboxylic esters are sulfo-estolides, the

presently described technology is not limited by the accuracy of this belief, for example the



item such as a CHO cell, CHO cell preparation, or glycoprotein
preparation, fromany source including, but not limted to, obtaining by

t he act orwe 20mwmssEauf acture or by the actor's receivi ngpchaseasnsiziom

anot her party. For exanple, a CHO cell preparation is provided if it is
made or received by any nachi ne, persdh, or entity. In some enbodi nents, a
CHO cell preparation may be received by a machi ne, which nmay then perform
one or nore tests r f '

or epar a{:oné%omqons fiay B5dS nﬁ%%g(?r)ghg estér@%&@%%ﬁtaﬁd?vgr&gfg% %4%19(9’@ etpgéetﬂlg euglé?,ve d by
a persoin gelnarabbnmu&zmbaﬂlbmﬂriﬂsle AyQidgegel | preparati on may be recei vedfrom
an outside entity. In sone enbodi nents, a CHO cell preparation may be

recei vefhidy a peﬂsmnmhwwhﬂ$ﬂmm3$ob®cpmmnﬁngmﬁh&wadtswmzaﬁwbhcs&mvﬂ@®s for a

d busi I
Cer m naheganiraes S5 SyIFSead Pl TRl ©ady  AA-AT00R5 SR Fhien

r esi duecomprises tivd@lm@eafatig-abidZhgas thei dokagasontaine su]fmm{d’@'dWI ng end a-1,3

| i nked gal act ose residue" as used herein, interchangeably describe the

gl ycan gkfitigibag € il lustrated in Figure 2, in which a glycan structure that
may be attached to a peptide or protein termnates with two gal act ose

resi duegoitshat ar eTheaemd“sutfo-eschdedt(FRH") tustdbere esdderfie gdasnraltionatied . ddhet he 1,

and 3 residues, ctive nol ecul.e

AEaOR P e R B T ads ) O R TR L B IBE Y8, ¢ he
synth ez il SviRfeir ﬂhl@ Qstbis lr;aa\rbt be§1:1 E&Qﬂ[ﬂ}@;ﬂﬁmﬂ @Stﬂesns (élbblﬁ 10 tor adeer 95%)al’fhé7’&€xhlh nery
to produce conpl ex glycosylation, these cel]s do, not way ess .t he
sane conpdEphesrd syHoENo e d HAE D HlesEibEy comppsifigpe i %qﬁl@ragh}%% E "Y}ie’f?“} the

nat ur al kye@xpreaRse thily Gy @Bl S k&t 1R 98%, fRkkarkfi®es and variations in
manuf acturing conditions ray al so produce heterogeneity in glycoproteins

expressesiein cul tregnt edylisne di¥Roll1AGHbRRE! (“SI9P°8 i hse@!nERO Westib® Raltsibf
glycoproteln activity necessitates careful characterization of therapeutic

pr oduct §ulfﬂ‘@ﬁ(§m{§1é-‘dthﬁfr1ar% araduged feosn fepdshonly compripiag upsaBptert ity aeids Yy p BppsETed
that t e"c%ﬁ%m ﬁlle ~ofbi ’0§ sﬂ%naﬂlémmg%@ﬁﬁ&trgﬂaugﬂ e¢§l€ df’o'fys[se(?fos&mt)ﬁk@nt"rhe

gl ycoprotein rodu by Chi nese Hanster | s. Chung et al.

N Engl nemﬁzatr@sanqhndrqlmwy comhvgteg pes temiel qﬂp@@tl@gdﬂﬂeon tbatbva@@@lmsﬁxepﬁelast in
part, o igng that termnal a- 1,3-galactose residues can
be foun gg%gggggﬁtﬁﬁﬁgogﬁgduced by CHO cel | s, and thus it is inportant

to idenfmslfqo moni f&rre@ﬁs@? RicPlonfaltls al%%%fct%@f%%t%a@e@ il SR uSi ng

CHO cel pr oduce euti ¢ products resent di'sclosure
provi desbowt hoelmuoS ankb wﬂcmgmteﬂbeahwrﬁmsol% tmrabolﬁt 6l g sn glt@natgbly@bw@ﬂei ns

produced og‘y tg}g%u? ﬁg ol%Aclge%agli&él}g gé&lntgﬁ Emtqll 3 (ngScW i t égr%gfylf rom

glycoprgf I'n prepara I ohS ceI § can bé ana
det er m fenctibrelityein thdﬁe;ynposmbmdﬁ it emnmnnAdtecithdt Bngat &ot ofSthe eeab d\Mther Teg

t dis d t.h f det dif t
i ETC TR TN, N T R N

nodi fi cadn@Rfurt g aRutilieP@r @é iatidsas[ 0 Maids thBeuls@seMs qhickdl as poeibRy, Gvisdes
net hods of anal

ng the str d/ or co n of indivigdual glycans
within ém699@5ﬁgdﬁgp§W§fﬁﬁﬁr%@@é 235 phfpip dﬁ?ﬁ ORI Rl PISFT na
gal act ogendidR For prodictiGPbRSIASR id c%%te%ﬁ@edﬁhﬂ%&ﬁdts At £4Q He@lel Sster@otent
eval uating term nal alphaqalactosyl resi dues on g oprotelns produced by
?Wégﬁ

CHO cel MEIl bpolipiiedh nFqs cspapiatit i§sonapriped gt tiesegr may b¢ pbtpipedhadenston or

a from g, gL yReR: owelsthidYeirhy sTeiRAdraahballiago bbb Sb??o Akdne 1BENRY Bled
obtaining a gfycan reparatlon conprises steps of (1) obtaining a cell or
gl ycopr &it dierpulfonation step, or alternatively or in addition, through the selection of the amount of

monounsaturated and/or polyunsaturated fatty acids comprising the unsaturated fatty acid

feedstock.



preparation; and (2) optionally releasing glycans fromthe cell or

gl ycoprotein preparation. In sonme enbodi nents, obtaining a glycan

prepar at iwo 20prasszval |y conprises |abeling the glycan prepanskeonsisish a
detectabl e | abel. G ycoprotein Prepar atl ons [0062] Methods for reconbi nant
production of glycoproteins have beendescribed. d ycoproteins secreted by
cultured cells can be isolated and purlfled by any avail abl e neans, such as
ani on-e nge chraonat ogra r

A on- CRENRNIS Chy QB AL BP L ASERRLRATS, SNUATRLAY AR Hl sy

N-1 i nkecbripoginian tht e&a:rodﬁaed rfrc{n@ﬂﬁs’é}urdteﬂ ﬁamacelmwcbu}fmatxen vath 304 gl produce

R S N R e e e R o e et

enbodi nephle fEVTéshﬂiﬁgtﬂ)r(giuthlﬁﬂbShaﬁzéa daghoRyladester @mtg{tym RovEspOmE 1§ esgthan

gl ycoprot ei ns) i gestjon. General]y,. glycanas t o, be used a ordance
with t hePoyt D3toneY ahrosh e chadpe e Al e ORAD | b biNgeemele RAES

Man- G clifg ch86tydid eenc@bndlipeinGRy &mpaxi@oR! ary enzymes whi ch can be used to
remove N |inked glycans from glycoproteins include, but are not limted

to, /V-ghy rrganase ﬁleaaﬂ{ YartlaMy Gbt¥CRARI Prebprddubts’y CREAPE) 8 RgHddHerdidodiRsdribe [ 0065]
I n some enbadi nent s, | i nked gl ycans are renpved from gil ycopr ot e| ns by

cheni cafali§|ob ayligyestolriss @%@etﬁ;@dw Bamasnspipraed Tathy agids by el fangigm,pith SO

bor ohydridgyqrapeé QF atﬂdrtfidnué’lf @%&hﬁ%&%&&@ Theerhdar(peEMRgE 3D hp@mg&@d)ft 0
remove glycans ' froma g groteln | i nked A ycan Prep aratlon 066] In

some enbasbioxylipesers st @rleﬁlh'k & feny ebayt ﬂ)%etS@P%%ttl%% ﬁ%e%tvakyﬁéﬂn b‘%ﬂubﬁ&}i’dl ng a
gl ycon Q! BodeCaitbmari9iy TRAT B 1osRO au%uggg MRk, BT o bm&s%a{tycans

fromglycoprotéeins in the popu ation I'n so ment s i nked
gl ycans9@re renoved from gl ycoproteins (e.g., glycoproteins) by
b-elimnation. In sonme enbodi nents, O 1linked glycans are renoved from

gl ycopr 81281 ns ( e. 4y Jefigkd/bopribe wimSiredyikalmiint isinpeanbtogeierniorthe iodi amppntsdne

o monr Db A RS TR RPN OR BhEhCekd o B pple!
3 y?ﬁ?ﬁ%“‘“f‘;mm“’““’fr“‘f‘f“g‘em““"’ﬁ““J‘E‘faq‘;@’t‘liif‘”“??ﬁ?m"m neronatton
Letr ahyawf@sw?a{%oufﬁ@%%%o&@%é%@sw HenitaltiuEadtsed, e g,
to | nCO[&? ate a lgs fgﬁlg?rgfr&@ E%'{nh faé%'gsltl I’?‘st neleagn?ao retferq t}(?f top' ampcl)hr%d

gl ycans! vario ycoproteln prepara
i ncubat egtebn sﬁ’or%ohlkhlirﬁﬂy plfaﬁbtnallﬂla’lgoﬁp(&“ltﬂﬂnQ ai/ MBH:Ié maﬂuﬁdOl@ Ofoil eMnhhlé]—l at

42-45C for 2-24 reaction to re i nked. gl.ycans .c

o i na PO CRITR € B B0 DR "G M5g® REHE S [ GB8TPIF N Lcirer
enbodi ngfmpamtgﬂaoad(ﬁdggj soansi ar.e renoved froma gI ycoprotei n preparation
by incubating the preparation in a solution that includes NaOH 1In various

exenpl ajgezpet hodsa “gp@lting @R 0ineAr3 dns insBELDE BE subfecBmafdrishtiofedadtradkeisNg
50- 200 mM NaOH at. 27-45C for 2- 48 hour s. A reacti n can be rm nat ed by
the additt® §amgR- Bei eramplse o) =115 febglvens: CHlér?f’%or It Brasp! [gpl"%‘él'ﬁ%

r enoved fol Rl hall ¥ SRR &I Thdbr8HRtca shi8RuiRY E%ﬁhﬁ&ﬂc@%f"{ﬂéﬂxﬁﬁl@ﬂa%ﬁf&dt&@ in a
solution that includes NHAOH In various exenpla % met hods, a gl ycopr ot ein

i s i ncuban ksidpmiical g or differmt Eamtosieninsipngss of to, sruge. fonesample,

hours. v moiety in general Formula 1 can be H (i.e., hydrogen) in one repeating unit and -SO3'Z in

another repeating unit of the same molecule.

Making SE or Other Carboxylic Esters

[023] A suitable starting material for the present process is a fatty acid (fatty carboxylic

acid). Fatty acids that may be suitable for use in the present technology include but are not



The reaction can be term nated by renoving the NHAOH under vacuum In sone
enbodi nents, the solution includes ammni um carbonate (e.g., at a

sat ur at i lgocoremsst7sat i on) . I n sone enbodi nents, the NHAgCHAUS2@ae318
preparation is treated with acid (e.g., boric acid). [0071] In sone

enbodi nents, O linked glycans are remdbed from a gl ycoprotein preparation
by i ncubating the preparation in an aqueous sol ution that includes

et byt PRt S S S Pl bgd il B34 ST, S fflamuc

ermbodi méntysicidanf @dut Bkeabogl I eambqms spaniaturasihdreofo bingitwred fiattyracals grgpidsgr ot ei n
Pob7a) PPt e e 06 P lted NS wBE Rl bR B A B 25
after reabemste et acchylogp Mikeirds. ofNaturanddetitrg hyidamsd arsa@raiddnieay agily eans

be. 955 0ERaLERPERTo ot BR-HoH BegUraR r b et BBt 8 Cob e P Adr (5 o "
typi cal byoctas@abiotacid) Wetshitdbefet &EHeRs. NOtRN dsafat@l HEARSds, fér S@ifiple but not

enbodi nents, detectabl e | abel s are_f] uorescent ieties. gﬁ_enrgl aéy
f 1 uor ophBHEd 19 HENS-SeiAdesen s #dds oF RabeibRlefa Aeld Tt M5 Pe opPiokehin Ge SEPTENY e

i ncl udedeg%e@t@g}n@gﬁ limted to, 2-am nobenzoic acid (2AA),
2- am nobenzam de (2 E), and/ or 2-am nopurine (2AP). In general,

f 1 uorophenugs for GsRbienfREEQkSanse bl ddnived Grddh a&eahbléli%68l0P SdafBal Affirces,
characterized by having reactivity wth the reducing end of an

ol i gosaduchulingdait apdimitedrip iyFcinand HEY apdapixers deiyddon. fat o@urisotangimge

and/ or gﬁswrw%,téaﬁo&w&an linbddd SABive BRI ARAL Feantil HOFHIEEMbil RIRIWLLSiLAr €
attached to reducing ends directly. For exanple, direct attachnment can be

acconpl isstamd oy saybeaactil, sgrlougaeil.oll by, tregieibtlardepaatiiyniat, iBdH. (bleachabledancy

enbodi AUor i ati r r ol L.ndhrectly.
For exg?n%{()gv,)’ %dﬁ]g?rtag%gg g{)g[oac ﬁ%nct% P %%noqlbggg%ggﬁ%feit és}ﬁe%qg)gﬁ agg?sggfg@fzé\?é 1{Onker
arm [ 00@dpmplates @rcegenntivatly medifsd od enguderd cals lthab alckide bnpare set limitidda dighv e

noi eties,or isptopicallylabelled nolecules. | ary ,radioact.i j.eties
t hat caﬁ’lebceS gt ' 3¥C5HY ﬁ'c eﬁvﬁotnf'? ?rﬁgoﬁnﬁeenésgﬁﬁ%feg% egsﬁlrsaem%?\eg I féﬁ% Tyg{gut are
not | i miféedstotls, may cortaimréBickd laielstedrpolymg@bihited dndy/ arids35S. exbynpiec ddsk yhansuch

noi eti es, ar irectly attached.to ot herw associ,ated, with the .
f1 uor opﬁB‘?‘EﬁS%’oal&?r(}aéx' Bytless rtlléa“&]?ﬁ'l’f'pll%g’ Bheraatfvﬁg'ielfsséiﬁar © H%PBSHB?Q‘,W%IRP can
Fgo%)fi f%ﬁa ﬁll.ls@ﬂle%ahgﬁioﬁelll bmbydﬁaegems«a ﬁ\wadiaummamd?aﬁﬁl (ﬂﬁe?@eéid{y i yarans
e presen i scl osure provides inproved net, o] rmnin
gl ycosy hxgrogsnapag PEP??%t“EfFedgtFlﬁl:YS‘EFrd&%efPﬁE’?a“éﬂ&Wygr%%“h%gggi‘%di'%5(38’ SIS 0

subj ect igRoid 1@ LIERANGRP ALIA a0 Ard SrrRAGI BY MBS RsAXIGH ¥RBSha@sS AR dptki@nal yzi ng
the structure and/or conposition of the digestion products. |In sone

embodi neabynsagxEed Ay sridas e dhoxernptd eRdrcHassptionally hydrogpnasdesin 45oskel osur e

recogni 2.6 ARt GlsRANE aBAL Yr ANSmIBRETibE Wi TatlyYRR1s O il ShHRES {rfliotne! drifo@BiRents! N
sone enbodi nents, exogl ycosi dases used in"accordance with the present
di scl oswf ehe exesgrilyz desaribedc leebnadogyp suitabira feedstecks amey dudlede thppse thet cghigivosi di ¢
| i nkage. j es.: Wi lgod 0 -t nt
| nvent | SRS D BE R ROk NG RAR SR KE b B S B B B RS
mannosi ¢d8%e salteantvdp ndbionat30tn saltetretiedy , abast A8%c sathwatbdi ttFahdié by weight.
1. Exogl ycosi dases 0] Exogl.ycosi.dases are _ i.ch ¢ term nal
gl ycosi (ﬁq %’r aglﬁeﬁ%’ tP % ger?g%%( > H0) rb\é ll}ré?hr?g end of” n%l%%tg%%tt%ﬁ@ff {glr g)%%[n;)glﬁ SI%]I |y
hi ghl y sipitlatidnc howevpa uhdistilled feddainds aectraficirddddd to kavgge soaand anonericity (a/b)
In sonme enbodi ments, nei ghboring branching patterns can
[025] In certain embodiments, a chain termination agent can be included in the reaction

to reduce or prevent the formulation of products of general Formula 1 in which n is greater than
one. The chain termination agent can be, for example, a saturated or unsaturated, substituted or

unsubstituted, aliphatic or aromatic carboxylic acid having from about 7 to about 22 carbon



af fect exogl ycosi dase specificity. Exoglycosidase treatnment usually results
in glycans of standard antennary |inkages being cl eaved down to the

pent asaccohanroesszse (MBN2) contai ning 3 mannose and 2 GCTNAcom@sidties.
However, unusual ly-nodified species (i ., antennary or core fucosyl ated
speci es, hi gh-mannose and hybrid egC'ﬁé | act osam ne- ext ended gl ycans,

sul fated gl ycans, phosphoryl ated gl ycans, etc.) are resistant to

exogl ycqghflase, don@ataiBabs ﬁ@qwg PR SNAQERTRIEARRM A dharRRALKES aahbin
quantified relative to the M3N2 pentasaccharide. [0077] Exenplary

exogl yctsmiages amapreéqwdﬁer ths quiesent RIERQSE da Ak ity Horhan pytes erge eiﬁ%icqfosur e

I ncl ude rel?éﬁed é\% 1REminkBnt ntg(ls aSafthdt P By R ﬁ%ﬁ/f) 250 BouNE O 368 Phdase,
fucosi dase mannosi dase., COS|dases can tal ned from any

sour ce, cmhmiMdmmgnmomﬂbﬁtmawmmb&ﬁn@@ubkl%@xmgam@tm@wnéhdﬁ@ut%@bwﬁﬂ@av|on
froma %E t'ﬁ%a;rbgogg)r%?o%gixgﬂes &‘?‘ﬁetsgfa ’afﬁﬁgg&ﬁe plant, etc.). [0078] In some

enbodi neﬁ% cosIdases (e galact05|dases

hexosanl ases, Fg@gﬁ

nultlplé tegorles g@hﬁ (ﬁseggg&ﬂ n SOﬁ%Q@ﬁ%E%ﬂﬁgﬁ?Qﬁm?w%¥%&@g&?éﬁfﬁ
subsetsndf@phawemmﬁédbeamn@hibythb%oi@ﬁbhawmafdmhbem&hﬁnuypBBEGMm¢ammages.
Table 1, pr exe helr

speci fi @?P?%@PZ‘%% “?n‘ﬁé‘q%e(’gg% tyrﬁ P om ? nae%l%:?t solull %vae %ﬁhe B di nar y
skill i abéhe taaboun O;lor apiprdentysid &f thehﬁbultulig ﬁlltbﬁesarﬂalﬁbaﬁmfm the ;e,actnmtmlature at

conpr ehensgj ve, Ii t of gl.ycosi.dases, and that.a C havi ng
ooyl nRdbkoCinest F e feayt fy SHETRLER chb Srarh Rl SR TE ehaedaE T
di scl osgig p E@Qge 1. Exogl ycosi dases"EC #" refers to Enzyne Conm ssion

reglstratlon nunber [0079] According to the present disclosure, a glycan

popul at ijgzyjcan beAﬁézﬁﬁﬁkEfd thl dobhp@iintls & Q@hatsl0EIralaRel aid @rayedS@ﬁnp@hnds (for
exoglyc05|dases eneral exogh¥c05|dase reactjons tak | ace

condi t i §RERIBGY eéf‘r% HﬁathV‘ifP Wen H\re> Bydresgpp yan pga f‘%np

t enper ateyfify MiRASHL Os'illf&&lulalﬁ | 1N, CRMP ABRINES: RO &N tACRL | vHerd 8hd) proc@ﬁ' t,
detergent, etc.), and length of reaction tinme can be op fimzed in order to

achi eve tempeeaiire @ theeykipnaipn iscyificjns Spraemplecgrrajerihan aé@ét 206C gto resph in the
2008/139&%?m%§9ﬁmﬁ9&%ﬁﬂ%§x§f whi ch are herein incorporated by reference.

Anal ysis o ycan Structure and Activity [0080] In general, nethods in
accor dag&g&vv' th tag,dhsel usru@foﬁmnrﬂré&ss%y hh&6dihd thode @M&ﬁ&u@ R0RL %ﬂfnon to
anal ysi det er m ne whet her e gl'ycan includes a particular type of

modi f i cactactms s(ueh g3 thoseedengrivad lraKirk Biba¢rdorpdepedisifdenjcal Terhgelagy. Sthed.,

embodi mep %@t?xls&%ﬁc% QUREL S85 %?%Er&g&uie'a@sﬁfféﬂéﬁwm QEHG Hﬂ”ﬁ I on
of glycans |h oné e|n preparation”fromone source to strué

and/ or f5URE62,0mhidf 1sgie;eb§amszomtprea¢d b}eaﬁrer@n,eamslhiablegfbympu@tngithe prfopatiat i on

from anaother, s rce ment.s S aring

t he strﬁ%? tRigod d?oé?pr\‘s'ﬁlﬁclfnne[ ragB tdt’f/ca lﬁis m cé)ﬁean?)? rrt%rte Jf Sf“ﬁt §%1S§rp es to

st r uct unehasidgorFdrerahplarmn rﬁcﬁnoglb;tccmmm raactoej aemelacﬁlnsa:aqﬁble or n@BBdbe film

Structure and conposition of ans can b ny, avai ] abl e

ret hod. TS GHoORE0A SR Sy ARt Faaasek: bRt PR ik S yzed

by chr ogaicoay aRhinGf 8Bt HROS diliRE Svith FIRE hif. OTIRS mylaf MNE) oﬂmm(iiﬂcen@ hinoti@taigr aphi c
phoretic_net hods, ectro horet c net hods

t hods foll d
F§| | 8@&1%5? %’eaﬂgéffeé%wce ecé% ?emr@gah%ﬁé%a WA ﬁi&. ‘WBBE BRIt i ons

ther eof 4p5iQQ82hitdrAbeSal ?Eo%mqiwm%ouﬁi vcaﬁ&naﬁ\reuﬁwﬁab@md %@ammw on can
be anal yzed by chromat ogr aphi ¢ net hods, i ncluding but not limted to,

liquid ghrogmat ogr pfavhe (chfbbdinfth@ha pl%fefr&ammeorldxswplé i6 ¢ R QORI sd 43PLC)
ultra performance |iquid chr omat og raPhX UPLC
to minimize color formation. The fatty acid feedstock is provided to the reactor at a temperature
above the melting point of the feedstock, i.e. the feedstock is provided as a liquid. The

sulfonation is conducted such that the reaction mass is maintained as a mobile liquid throughout



thin |l ayer chromatography (TLC), am de col um chronmat ography, and

conbi nations thereof. [0083] In sone enbodi nents, glycan structure and

conposi t iwo 208msbEsanal yzed by mass spectronetry (MS) amdTrost@besimet hods,

including but not limted to, tandem N5, LC- M5, LCMS/ MS, matrix assisted

| aser desorption ionisation nmass spectfonetry (MALDI-MS), Fouriertransform

mass spectronetry (FTMS), ion nobility separation with mass spectronetry

(1 'VB'VB) the®RbHSE Bpféaétfoan ﬁﬁéraﬁysasgﬁmtdf@aol(ﬁﬁ% MRrionaRdnromingakd aﬁ;%setdirer eof .

[0084] I'n some enbodi ments, @lycan structure and conposition can

anal yzeeoriact betwieer bp fﬂsdsé@chstrm redidie ghysepLRPiirewn s moyided sei thedhg wlfomc

capi |1 atotg Sl SGL ORRRKES Borh i reallr M3 1oflRlralk o 6F FGANBOESI P (AARSRIGGS
phoresis, acrylam de ge e el

el ectro ctrop oreS| s, SDS-pol yacryl am g

el ect r opltwnaivily f(OSDS)OPN@S; té atholubGiSd, d:lycrrwclsttlEfmmtﬁlbomttﬁo?@tmw@()%{ht i bodi es
that recogni ze specific glycan structures, and conbi nations thereof. [0085]
| n sone[@Brbodi nerufongbd casatwated dattyr ecid redlt camdposiondteth hpdmxbhdatgnatig zedl by

i ¢ oaPrRecs gk ERSRRATE R TGB! FLROHAR0 A B Sl s

cor r el aNoghfidpdttand schpkrapehOBAiaod dankrepd PIPARY by AUBRNOGESY-ONiviR)o, IT.atndll ’
correl ate clLosco het ucl e ngl e- quant um
coher engbgﬁﬁ}%ﬁ Cf—%ﬁff Is I}%{)g%ﬁ& ot Chemied BF aﬁ{ ﬁ)jﬁ' coher ence

(HMXC- N r ot at j.onal erh HSer ef fect .s ectrosco
ROESMB o L Sittegliont S5 v, St AT
conbi napicRied tHaethe adacti¢DéNBBltiohdars @Lifﬁmeﬂtbﬁ)(ﬂ EMIE}ﬂéSa hilgk @h’mjgﬂ lﬂﬂﬁped&&e of thed
her ei n ma,g be conbi ned wi.th one or. nore chnol i es f t he

det ect i BHY SEHH: 3‘/%PrgmOErFGYbBF‘YW"s"GTeéqu‘ES‘ﬁ“‘B’r “B?ngg‘ggé%ﬁ? gl 1 presengdly,

exanpl e dedcAbdedblde® the tniRiufe agw@nla&bamc@@teﬂ WEagtidnMmACERuARNGM t h
the present disclosure using one or nore _avail able nmethods (to glve but a

few exafignaboutsKBC Arirmatixely grester thinogiouh20°8s gltgrnativelyogiemier tkﬁ%??f) w3 0h,

Anal . Birgh@ibnic abilibrdfiRis a3 GdithROMBYise LAMBSERGd efferR inGadi M@Bﬁlﬁrﬁlt&f‘@' ysis"
H gh Perfornmance Liquid Chromatography and Capill ary El ectrophoresis., Ed.
Z. E Ra%%lncestpliﬁ e suP@Ys. 1995, each of which is incorporated herein by
reference in its entirety). For exanple, in sone enbodi nents, glycans are

char act @32ked usiThs siveessrofmekingfa shiforreelidsr mprie. nealwtegs theemethods sHor et i ¢
hod , n
met hods Ihi//cﬁHﬁrEﬁQ 'ffﬁ.%‘ el c,}; ﬁ%%ﬁ?ﬁﬁlc@%{e@?ﬁ sté&@ g? GRERIDALE QR BQ%E&’JS

Exenpl ary suc ds’In or exanpl e mass spectronetry, |iquid
chr omat of thephsseni2tedinalogsi sregbcribhd mﬁﬂ@qkrwbhgilonﬁbsawc"a%ﬂ%é thp08s filedni n g,

1 uor ophonedsEr B BETERIRG SRcLPE G loReafBRL Bl RL PRI 81 =

el ect r okntivetyi ¢ chr onat ography (MEKC), exoglycosidase or endogl ycosi dase
treatments, and conbinations thereof. Those of ordinary skill in the art

wi | | bePaacieDatripioner techni ques that can be used to characterize glycans
together with the nmethods descri bed herein.[0087] In sonme enbodi nents,

nmet hods [Qﬂé$ cri bedrl Heecroeimsmbrhmﬁ the predatt eezzhh(dngsoﬂaaghyloém g@peﬁ iFesnl(ls dchreas
term nal h resi.dues resent thin a
popul at FURPBER g ge kS HiprS T Rbuiddhas S abb G, oBers? Ml kB orbrect f on
of gl ycaﬁgcsmmlspméshatterm&ef ﬂfeeﬁlﬁm%r @ﬁorig&\aehg fdtt@%xdtcﬂ’laﬂﬂs llDI% oligeamritdtmn 5%

| ess than 4% | ess ess_.than

o th 5%
| oss thahthesefg%ur%wa% Himg o skt ks, Sranedod oligsdicty bia A eI ene. t han
0. 075% t ha (V than 0250 or 1% wi,thin a
onul o 1T St D O esta iy nf e R e SRy s b ner e n

al I ow f or tidefty@edxyD @roﬂf) owaﬁtlhtémblahycﬁ&fyuﬁﬂibﬁ;ﬁs of €at@. acid Wah mleﬂadrboxyhc acid

al pha- gal act osyl residues) that are present at |low |evels wthin
P ggroup of 3/ second fatty ag1d chgm Wherepthe second ftatty a\c/:\{d Eix.’:un may be, but 1s not

necessarily limited to: a) an unsaturated or saturated fatty acid; b) an internal hydroxy sulfonate



popul ati on of glycans. For exanple, the present nmethods allow for detection
of particular structures that are present at levels |ess than 10% | ess

t han 5% Wwese1mdssa184% |ess than 3% |ess than 2% | essPchars2095%4318 ess
than 1% l|less than 0.75% |ess than O i@b | ess than 0.25% | ess than 0.1%
| ess than 0.075% |ess than 0.05% | L% than 0.025% or less than 0.01%
within a popul ation of glycans. [0089] I n sone enbodi nents, nethods

descr i b@ldfaﬁf a&ﬂnc)ainl QWP ﬁlkg%t KEHAAD opéorfe%cﬁlﬁinﬁ%ylﬂ?cv%%&fe (i BCHuyth ety

gl ycan species W'thin a popul ation of glycans. For exanple, the areéa under
each pefikty @tidaot d)cpni lateeﬁfmﬁm - palyFubensstblideaiawa o8 rosh Bptte vpife e driEer o

per cent e

ount - BfemgLpdr ThERRIon e ALY ol By hERBof kLY SR RhER per
exanpl edicraedalyi e lb@meh $>f cblﬁe fdoubiles behdain ‘@b wtﬁatmgslmeferles( a}cwdel@nelﬁ rAcife®r f r om
areas o S, JiB- N r from
a 1H—15ﬂ§%@ §pecﬁpg d¥am°?, R%ﬁh?%? ad |2(1)c;n(§S aseg&%ﬂ?§8§% ﬁé%§§f$g§¥§
standardﬁﬁmmemohymmékaMmeaqdhnt|tatlon by conparing the same peak across
sanpl es. [0090] In sone enbodi nents, a bi ol ogi cal act|V|ty of a

gl ycoprotein preparatlonsiﬁzg , aoglycoproteln pr epdx élon) i s assessed.

Bi ol ogi cal actgéLL¥ﬁng%£¥§%§Lgigln preparatlons caq) anal yzed by any
avai l abl e neth §0 o meft's, QLPQLQQMQ%UhéL%XMQLﬂamplyCOprOte'n
is assessed (e.g., bindP pg)to a receptor) A SoHE TenBodi fent £

therapeutic activity ofga glycoprotein is assessed® e g., an activity of a
gl ycoprotein in decreasing severity or synptom of a di sease or condition,

or in del ayi ng appearance of a synptom of a di sease or condition). In sone
enbodi ments, a pharmacologic activity of a glycogﬁpgﬁ;g+|s assessed (e.g.,
bloaval|abl|3gé> qgarnacoklnetlcs pharnacodyu@akgﬁy\vfgLﬁaethods of

anal yzi ng bi 5 bi lity,~pharrmacoki netics, and phar fa&€6dynam cs of

gl ycoprotein therapeuticg , Weiner et al., JPhapn Bi omed Ana
15(5): 571-9, 1997 Srini ﬁ;&g%ﬁ r““S%“rQéd Phar iYers@fere ¢804 - 1.4 1996; and
Srinivas et al., Pharn1 Res. 14(7):91 1-6, 1997. [0091] As mould be
under st ood to one of skill in the art, the particul a® Lol ogical activity
or therapeutic activity that c Q%QF tested will vary flependi ng on the
particul ar gIycoproteyghwignx%y/kﬁggggg;ent|aI adverse. activity or toxicity
(e.g., propensity to cause hyper , aFVE?ﬁV@W?§§E¥T3ﬁ§M t hr ombotii c
events, seizures, or other adverse events) of glycoprotein preparations can
be analyzed by any avail abl&: JiRhdaod. I n sone enbggidmpd s, i mmunogenicity of
a glycoprotein preparation is assessed, e.g., by determ ning whether the
prepar afossn el i ciNen-éserabhthidBgdym s Seio $emponcatsStiitjcast this[ #0Q3] akrbeliareious

enbodi nents, biol ogi cal CtIVIt éhera FUIIC ? VII etc. @ a9
gIycoerl@FW”ﬁPeﬂéPHf?Hﬁlﬁdywﬁﬁ‘Pelﬁ¥%§ OREh Yt %ﬁV os@?r?%g? ud4h; %
conpar edcth@céndd ¥EAPERL QilAnRE GRAIRL 4r0beligkli 1Tbd @ftathbdlto ahd B5roditiba CdnaSy |
residues. In various enbodinents, biological activity, therapeutic

act i vi t glterggtively thy 1%13‘@!%%6’&1&@?%\“& dpamgies a1 shawn hgover mi nal

al pha-gal act osyl residues is conpared to a glycogfoteln Rreparation having
a different level of termindl al g resi.due plications

[ 0094] WMet hods of\fﬁeAﬁ?§$EH?/HT§EF% Ure can bemﬂRJ|IZEd to anal yze gl ycans
fromglycoproteins in agy 9fc.a varjety of states including, for instance,
free gl ycans, gIy&opLeLeth/{e\g\ykgkycapep&rdeeATgLyeo$ﬂhids,

prot.eogl ycans, etc.), cell-associated glycans<¢&.o4., nucl eus-,

[036] The monomeric components are further believed to comprise, in part, specific
internal alkene sulfonates of fatty acid. These components may comprise cis- and/or trans-
double bonds. It is also possible that compounds are present where the unsaturation is at the

position of the sulfonate group (i.e., vinylic sulfonates). Examples are shown below.



cytoplasm, cell-nmenbrane-associated glycans, etc.); glycans associ ated
with cellular, extracellular, intracellular, and/or subcellul ar conponents
{e.qg., prwoebnges27gl ycans in extracellul ar space {e.qg., pcelis2aniosisne

medi um, etc. [0095] Methods of the P Lgsent di scl osure may be used in one
or nore stages of process devel opnent Tor the production of a therapeutic
or other commercially relevant glycoprotein. Non-limting exanples of such

process devel opnent stages; t:hat can enpl oy net hods of th present
di scl osure i ncl ude~celtr~geleetion a0 € -@pt i m zation,

cul ture conditions, process conditions, and/or Sf?)’u"rl fi catl on procedure.

Those of ordinary skill isthe art w II be aware of othero process
devel opnent st ages: ent MN/OSAUWVC‘&MNS%D be utilized to

nonitor the extent and/or type of glycosylation®*®cturring in a particular
cell culture {e.g., the extent of cterm nal al pha-gal actosyl residues of a

gl ycoprotein pre@af\a’(\rmﬁ/pmdtre@d/u*lomt MWM@MW al I owi ng
adj ust ment or possibly term nation of the cultuf®®n order, for exanple, to
achieve a particular desired glycosylatio ttern Qr to oi d, devel opnent
of a paW?ﬁul ar Uh8eBIopgery yOBRONYS dﬁ"ﬂbaflugg Gt Compps71di ff%n%?des“@ﬁct‘es

di scl osgseufai BksRidCaddthtutAQakPad@&sess gl ycosyl ation characteristics of
cells or cell lines (e.g., CHOcell lines) that are being considered for

productjoag of a pad g%h@ﬁmel@ﬁgeaql@r@ésyaceai@h@cbrnfoc-fsmo@earﬁ%cﬁmaﬁamab@f ore
the cells or cell lines have been engi neered to produce the_ glycoprotein,

or to phesaslieetpbtogeapdeie by dplysigtof sulderpsialidei f&mtvnwéy e VYR thE(ﬂéﬁly cat bpos]

For exaa{%ﬁ 1f1]s‘1>{9@6§? f&r@(aﬁl@fegﬁéanﬂér}f%?@H@tvﬁ{hnex'c%s BadeNBEANELE biG cOHERR R € N,

f or exanpl e havi ng under gone re?u atory review in one or nore countr| es, it
Wi |l of tamplsezueis thablaboutol mhiclaypted i¢rperaures ¢fon sxaaple wheut| §5«KT fhabswt t hat

t hey vm n t t he
establis e@eg%}i%gsyﬁggvg%q%acto%rl% %ftgt}% SOﬁ‘ar rra&gﬁl'?%aﬁlpr 0 u%%lﬁ)zdg(eggsm bl e
(e.g., hdfohatep cdmgmeble cfrudtee me thalmoabmkae gumpmt:lﬁsyﬂ sufessidlidscomriosiionss cl ose
Lo Lty 15 LSRRl BLGGHC sy WSS Pl oo olibe e oducee
gl ycosy&campo@]ImOchﬂselfdmatmlwnmgurated Ifai’@rsﬁndaﬂmuhredeslﬁ%d 8084 arB BOGex 0Pk, 199% 98%

phar macBo PR B oot G n Gt S ST, o AHTER P FEETRP g

cul ture(JAU@sl)mm@] 13y Nuakero, kptepbdr] 13156, i 383-380i nts and are conpared with
an established standard or with a control culture in order to assess

rel ati v@sg| ycosyliatipbe e{pg&eﬁiedﬁaat eMaPrp\tvﬂl bé RomprEdesbeldvaEn tspumetofiods

for rmnltorl ng production rote| nprise steps of

duri ng BPBINEE Birgpyalsang ?ﬁ%ﬁ?tfﬁ OHfﬁe%t’Vﬁ%g@fﬂt?P‘F‘%ts"g‘ﬁge‘éﬁié’l&;nd

gl ycan- goptaionidgms@malies fromt he productl on system (ii) subjecting each
of the first and second glycan-containing sanples to an analysis to

det er m pgRLE AhpRcaBghd i WEar nodi fication is present (e.g., term nal
al pha-gal actosyl residues); and (iii) conparing the products obtained from

the firguopl ycan mnfoﬁhﬂllaﬁ&ssmle@ri%éd hn theSBesehtt dichdody oyt be wetand
gl ycan-contai ning sanple so that differences are determped and therefore

pr ogr esfrHpl a@‘l’%ﬁc’@ﬁlﬂl@ﬁ‘éllﬁacbfnéoﬁi‘ét Juiematic dighirashing dletergsniso b hSRBERHBING , t he

gl ycopr gi,eidn 1dv- f@d%fd?iﬁ@lgﬁonsl B ofRTEmAIRRES iR 'Hhésphﬁt@grel@ r &ﬂéiﬁ’ Eﬂe@ﬂlo‘fﬁﬁ@—tﬁ%m
conprises CHO cell's. [0100] Whether or not nonitoring production of

part i cuimk stilhpigers a57 phesphat¢-Gee gubchlpyneGen fasmulgtiensos e%malrlﬁeplmsw%free
di sclos @nﬂsafyee%@tlggg g@nppr sg%n%nga?%ro(/ﬁe a@d}tl&af cIGH¥HOS m}(élﬁﬁt&e@” at

partl cul ar stages ment particular gro

condi ti gng) [ 0101]py naﬁ%&'ﬁ? t@éﬁ%@ﬁ%&ﬁdw”@ﬂlbﬁﬁéﬁ&e $GEduRfdnd %ealﬂlv%ﬁng e used

to characteri ze,
detergents. The incorporation of chlorine bleach requires special processing and storage

precautions to protect composition components which are subject to deterioration upon direct



and/or control or conpare the quality of therapeutic products. To give but
one exanple, the present nethodol ogi es can be used to assess gl ycosyl ation
in cells woaduwoisszysa t herapeutic protein product. Parti egirarskqogsisen t hat
gl ycosyl ation can often affect the activity, bioavailability, or other
characteristics of a therapeutic protein product, nethods for assessing
cel lul ar glycosylation during production of such a therapeutic protein

product ¢ @Rt RAh fhCatial LiofRST ek |sﬁib1116”@ﬂﬂe Qﬁlbﬁﬁe Bl@édﬁ% als& et esERlises
di sclosure can facilitate real_ tine anal ysis of %mycosy ation in production

syst ensaddionalpspepsting prd Ppgee pkcultigsg Inapdidon, ol g &t ghlotipgscontaining

gl ycosylalhanr g8 %We%ﬁeta Vﬁbr%&%dma& 1Bzl feeheReahdtda8ed RRIAPSHE 08 china,

gl ycoprotelrn p ucts oSe production and/or quality can be nonitored in
accor da&merlmngln thméDrlp)rﬂ@QQImOfdﬁwsm@QUﬁeémOhgb’ wperevider horimgdiep Icempesifions thak

vari et Vi, Qk NEHRb Shdhies A0RM%s b Bald i Ghe Jo%tmalragt Biifim EOSLIPARYSL N

bl ood- c of'ting ors, efc.), 1nterferons stinulating actors,
ant i bodiesiniepayomstjic disiovablungdeiergenty. 0103] Representative comercial ly
avai |l abl e gl ycoprotein products include, for exanple, those presented in
Tabl e 2[042F produdest form@kdns chd be u%dbh ell 2f the@iﬁmpmtadeyvm) rmmmia‘awctx as

’éé%kb%f’%%%%%ﬁ@f&%*&%% %ﬁg Eﬁﬁgﬂ%@ F}ilrf?“‘m DS

AND USEShHddaRED; arELATIEDRy it e zly (8 | m\ISthkﬂﬂ)h]nurﬁhbm sorhe embodiowsts agpghbleat i on
clalns ority ation S PCT/ US09/ 31608 entitl ed,
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ImL of foam above the original 100mL, preferably less than 0.1ml., most preferably zero mL

[044] Further, these formulations provide a green eco-friendly formulation which is
plant derived and biodegradable but still provides the anti-foaming formulation. A green and

eco-friendly formulation can be formulations that are phosphate-free, chlorite-free and/or a
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enzymes, or lipases, act to catalyse the hydrolysis of fats or oils, which comprise esters of

glycerol and fatty acids, into these glycerol and fatty acid components. Protease enzymes

include, but are not limited to, subtilisn, bromelin, papain, trypsin, and pepsin, for example

EXCELLASE™, PROPERASE ® , PURAFECT® OX, PURAFECT® L. which can be obtained

from Genencor, Rochester New York. Amylase enzymes include, but are not limited to,

amylase, for example, PURASTAR® OxAm or PURASTAR® HP A, obtainable from Genecor,
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insolens (Humicola grisea var. thermoidea), particularly the Humicola strain DSM 1800. Other
suitable cellulases are cellulases originated from Humicola insolens having a molecular weight
of about 50KDa, an isoelectric point of about 5.5 and containing approximately 415 amino acids.
Especially suitable cellulases are the cellulases having color care benefits. Examples of such

cellulases are cellulases described in European patent application No. 91202879.2, filed Nov. 6,
1991 (Novo).

[051] Peroxidase enzymes are used in combination with oxygen sources, e.g.
percarbonate, perborate, persulfate, hydrogen peroxide, etc. In particular, they are used for
"solution bleaching", i.e. to prevent transfer of dyes or pigments removed from substrates during

wash operations to other substrates in the wash solution. Peroxidase enzymes are known in the
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[054] Highly preferred enzymes that can be included in the detergent compositions of

the present technology include lipases. It has been unexpectedly found that the cleaning

performance on greasy soils is improved (potentially synergistically) by using lipases in one or

more formulations of the present technology. Suitable lipase enzymes include, for example,

those produced by microorganisms of the Pseudomonas group, such as Pseudomonas stutzeri
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the unsgtgyr at ed ik taYoRGhéhtioned enzymes may be of any suitable origin, such as vegetable,
animal, bacterial, fungal and/or yeast origin. See, e.g., US patent 5,929,022; column 7, 7th

paragraph through column 9, 6th paragraph, from which much of the preceding discussion

comes. Preferred compositions optionally contain a combination of enzymes or a single enzyme,



feedstock.[018] The term "ester hydrol yzed product” ("EHP') is used here to
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acid, propylene glycol, short chain carboxylic acid, boronic acid, and mixtures thereof.



sesane oil, soybean oil, sunflower oil, tall oil, tung oil, lard, poultry
fat, BFT (bl eachable fancy tallow), edible tallow, coconut oil, cuphea oil,
yel | ow grweeicss27sonbi nati ons of these. Al so contenpl aret/use@gsrses i cal |y
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comprising one or more functional groups that exhibit a net anionic charge when in aqueous

solution at the normal wash pH, which can be a pH between about 6 to about 11. The anionic



technol ogy. For exanple, a nonotube concentric reactor, annular film
reactor, or nultitube filmreactor can be used to contact an unsaturated
fatty aciwohemdssogk, for exanple ol ei c acid, with a garzevus2ewnssns of SO3
that is diluted with dry air. The nol ratio of SO3 to al kene
functionality in the fatty acid feeds ock may be from about 0.3 to about
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glycol esters of fatty acids, and the like; carboxylic amides such as dietha- nolamine condensates,

monoalkanolamine condensates, polyoxyethylene fatty acid amides, and the like; and



exanpl e) and the "direction” in which SO adds across the double bond (thus,
9- and 10- sulfonate positions fromoleic acid). OH SO3- Z+ where R
sat ur at edwonowwvssd7ar at ed hydr oxyal kane sul f onat e hydr ocacihars2@blosrses

sul fonate sul fo-estolide [035] Non-esier-containing nononeric conmponents
made by this process are believed to“conprise, in part, specific internal
hydr oxy sul fonates of fatty acid. For exanple, with 9- octadecenoic acid,
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cl eanin &g b| lities. [041] The present technol ogy provides chlorine-free
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0.01% to about 5%, alternatively from about 0.1% to about 20%, alternatively from about 0.1%
to about 20%, alternatively from about 0.1% to about 15%, alternatively from about 0.1% to
about 10%, alternatively from about 0.1% to about 5%, alternatively from about 1% to about
20%, alternatively from about 1% to about 15%, alternatively from about 1% to about 10%,
alternatively from about 5% to about 20%, alternatively from about 5% to about 15%,

alternatively from about 5% to about 10%, and further including, but not limited to, increments



Surprisingly, the fornmulations of the present technol ogy provide
chlorine-free conpositions that have cl eaning properties as good as or
better t o 20tvesszmamer ci al prem um househol d chl ori necorcaius2evg/osusi®©Mat i C
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than 0.3ubk 0.7RSb abhR hesahl \Xfeléﬁtrdf alleabtQdd [buftddr! Pefernati@s ané %IH}}Hsﬁith Bs

provi de a green eco- frlendeo%?forrml ation which is plant deri

bi odegriheiBisFeat frghnalegy) inclpdeoiiora @hoyt Qe “akn dboriith: rlemal el Hep s Out& ]gﬁ’ ¥en and
eco- f ri g 3of QliehdlelyORork abbuP 8o 10 aBdLl 3bd.ORNRrinatly BEG R P%th@h&sut koge,

chlorite-free and/ or aconbination thereof. These enbodi nents of
conposidicoatvaf frame Hbaet dtes Fmaboit nipYaeeliarepsively from| ehoat % factbav $0%nd

ot her 'd”'tgﬁ%%{%%etf%rﬁ %Butaﬁ%’ tJ QR d’?xﬁj%)l glten%tvelpofrorh' 590(1{3%"/5 Q a@)bﬁ’tnhO%e“ ved

and fo non-t oxi c e environnent I'n some enbodi nent s,
t he maciiemativaly dtino rabbitc 5%| gh\nla@hl W,deltteem@ledv frml Ut SSulté cﬁbestt a0%de of

gener al For Hy hf‘tf ]Gmaegbo%bg’/u tto 91{)(%%%)‘% rﬁp %gﬁldgg Pe?cs ?ggg gl ga&gﬂﬁﬁrew@e't\g& of the

corrp05| ernatrvely i'ne or- aut’ona det er gent
i ncl udaﬁclacﬂlﬂgl,tbuﬂnﬁﬂl%lted ta,bﬁmtmérﬁM))f @lotred. hatbbwtdl.3; abett\Wek rabcab@utt, alﬁl:zu@ 0% to

about 1 % Q{toa ut. 59 ern |ver
bet Weena 850 {)13 %’Lﬂ%bp %, ut 4 t(gra??gltnl % % tg’hegé% ihfrﬁo a%Out
15% al atbaﬁm%x Va@bt)‘t het, wean zab@ubo&%sandbcalbow& anfa)% 4 gk t sbonas. 0y elbyutbkyeen

about 1%to ab Et 5% alternatively between about 5% and about 20%
al ternaftbP\}Q en about 5% and about 15% alternatively between about

5% and ut 10‘V and i udes an cent age, or. e bet ween,
oo B bt e Mo i 57 e ereaa PG ReE Thar Sed e BT SRSt Lt
0.3, abuipoRerfls, fabeinp, Dut RotOlimidA0tel dﬁp&sanﬁ?@llﬁneﬁ @.g. &RQMtB/(BPQCGIYp about

1.0 % and rrultlplled actors thereof (e.g,, about 0. 5x about Ox, , about
2. Ox, abdum &olags) ofip thn fghqgg( desgHpgsk above, color speckles silvercare, anti- tarnlsh and/or

anti-corrosion agents, pigments, dyes, fillers, germicides, hydrotropes, anti-oxidants, enzyme

stabilizing agents, pro-perfumes, perfumes, that optionally contain ingredients such as aldehydes,



4. Ox, about 5.Ox, about 10x, about 50x, about 100x), for exanple, but not
limted to, about 0.01% about 0.05% about 0.1% about 0.5% about 0.6%
about 0. 8% 2atwnss278. 0% about 2. 0% about 3% about 4% pabastoldisi3about 6%
about 7% about 8% about 9% about % about 12% about 13% about 15%
about 17% about 20% or higher. [046] In sone enbodi nents, the di shwashing
formul ati ons of the present technol ogy include at | east one enzyne. The at
lleast quRENZYIRSNEARRSS, arbaawé/@e‘iﬁ:l@mmms @hd &eﬂﬂ(@fﬁﬁ@&@siﬁ &MEBsolveAits,
optionally a |t pase enzyme or proteolytic enz e at least on arryl ase
enzyne a3krbision rpgaPiRathidkenass. sandeothen pryme %@HP/%I% pagkagigg sysishe prothease
enzyne I: gyl ases,
act to Cag 53;ﬁﬁ%ﬁ*ﬂfﬁhh%ﬁ%?Eélﬁdfe@;‘?é?%%ﬁf’%@ﬁa‘é‘ﬁw e Gtk

pr ot easwd bleadt activatert @l 95w mh@re@mtw@]@k@ﬁd peipe frle bonds i n proteins.

Li pol ytic enzymes, or lipases, act to catalyse the hydrolysis of fats or

oi I's, vA7dh corrp'rfhseorels?tsmoss of th| pyesertokchantogy s {pkaenyief a npmper ofdgmns

gl ycer O'ng%ﬁQ ]{1 ?f 1%&59 Q/@{%ﬁ ndiT a0 @ﬁ?e%tl %X\Qﬁ%r kel ld@@eloﬂ%ﬂtm e not

i mited sub isn, I'n, papai n, in, and pepsin, for exanple
LXCBLLAEHrd\AuER@%RAE[@@s andF?hdHAteKCTGo OX, PURAFbC 1(c) L which can be

obt ai ned from Genencor, Rochester New York. Anylase enzynes include, but
are not[076]mi t ed b camydsatsms of dlne Bbeaﬁmpimhn@dzﬁA@Tme( engpotiiments PURASIARCO HP
A, obtainahle fro e : t S may
be a m KIWPE ¥ leag{ngrf? tglr%fz%enr?%ésg mgﬁ? tEICk‘IE\I%BS gk'll(o oé]@tr%kliltg %?nethgg ﬁgﬁ &%{;St one
pr ot easiaclade] batard ﬁﬂsirrmtedeo aarychaas@un [sQeh7ds I{alztaerT (sh»lé bydék &gCe.oWMimitlauseons of

enhanc e Ean hg PRGN et Rt acPe Bhaged. poratee TR oatlhE " °*"

t echnol @g¥erdeh®l thidRen theltondgRitidato dHoi I(E)d:pb (1)} MﬁMWE)O&@i etfre prefefabiy about
cel | ul ases hem cel | ul ases, peroxi das pr ot eﬁ (9|\)JCO anyl ase
S el Ve ng

amy| asel900|pp & akout 6(p9 ﬁ%’%%“sme?ﬁ&?ﬁiﬂﬁ e US| 4R E: Forety &Odelts)&vdases

phenol axiARSEs or #5,R0%YPesIPSEHoul 2@ Fink aSBﬁle tﬁl@lkénﬁigad’gaﬁt@ Slo doR Rdels @8th the
pent osanases, nal anases, bet a- gl ucanases, arabi nosi dases, derivatiyves

t her eof Preseniioghnplesy. iediding methyA gpllplossy widehydsexyk Grsyhareityh celdulasee ohbHsi t i on

havi ng tﬁlc}e%ku;}i Loﬂnse%efw(wﬂmk namkk&@lbls%ew 28,004, Ko fRLBIY GRS to

anyl ase i pase, cutinase and/or cellulase in combination or conjunction
with the0%i ot praferaldy 2R 10 dr00%nky WEght of thegotplapaipogtion.r om about 50 LU to
about 8500 LU per liter wash solution. [049] The cellul ases usable |n t he
practi cl@7df t he ylﬂ ég@memb@dmtmglye perapasitions prpludgr @ gei-corasioneseenb bt h

bact eri I tfmﬁ:y t m of
bet ween&a gu dmﬁgouf Lllgﬁgme u?iéla{)%gk%égp a(s)fg'écl ngg%at Q g&s'éggﬂ dnﬁu. S.
Pat . Nocorsit@H sﬂmg lBarsidﬁasgb‘@r anematigl dishpraslohg diaglho pats. f-'ﬁmblan sflishtesiphse

pr oduc Hum cql n a I & ed in
G a2 075 0s; eSS BR” cal s B SRS IR nll SELAZED,
herei n Mytaflbcfa&r eSmably[ GB@»}neEermmimtspfcowm iokebiterk asaesaddﬂdefoc pldteskias €5
produceg a str al g Hgm col ol ens Hum cal a r| seg VAl o oo

t her noi Qe &y, 4 coﬁil 1y O¢ e VR ?r CXYRLS: e TIER her st tapt e

cel lul ataﬁlsshafgeofcﬁlvlewaaé Qﬁd/@rr dgcmaﬁmh Hf @hivddl pirfaobsa buﬂﬂ@ésem 1h’arfbnagwmh

nmol ecul ar wei ght of abou tl D& n isoelectric gm nt of gbou g

cont ai nf ‘F?é““&pﬂdo%f“ﬁarf’é’low ilgRie rgfasy SOHESIOEQFAITHIRE |Agendy, i, ?IF dCases
are theigrld W A6 scday,isas epbmluﬁah@gmw bt SixtieaBPLasiuel asuehgesinyl ases
are cellul ases described in Eur Oé)ean P&tﬁent a%&)l i cation No. 91202879. 2,

filed Ng@mplps of which can be found in PCT Application No. WO2008137769 to Ecolab, filed on
May 2, 2008.
[078] Formulations of the present technology are contemplated having a viscosity of

about 5cPs to about 20,000cPs, as measured at 25°C using a Brookfield Viscometer model LV,



1991 (Novo). [051] Peroxidase enzynes are used in conmbination w th oxygen
sources, e.g. percarbonate, perborate, persul fate, hydrogen peroxide, etc.

I n parti cwbanio/skeg are used for "solution bleaching", iPceUSE@IpPsFBIENt
transfer of dyes or pignents rennvedékion1substrates during wash operations
to other substrates in the wash sol ution. Peroxi dase enzynes are known in
theart, and include, for exanple, horseradi sh peroxi dase, |igninase, and

hal opergiidaacr #5.C a 35cc BF MoRt 2@Aeh RBRFRINEsKdbIASRId Red gt dasenG0ay ai ni ng
detergent conpositions are disclosed, for exa n PCT_|nternational

I
Appl i cdhe Srmpatigny 0Ot I3essdierhnomlgy dpan PHOS Ofgﬁaliﬂi gt P e frbout
912028823, oo é;i)lé,la@cgm%eﬁ‘@ﬁomaabo&tg%-cpg% LtlSHuﬁgg(;ﬁ) fﬂﬁgél&?ﬂaﬁ%l?ﬂdﬁith ¢gop be

i ncor porate n a detergent conposition(s) present technol ogy at

| evel s cps tsrababiciN00Q e Bltsynativela ivut abpys Hi00 et foabodn A)PRecnsyaligaragitely om he
deterge C osi.tio i@l i tease
enzyrresa%ﬁcfdl?ge,édsf %)r %é))%g%g@e C E{’ ﬁafggégg‘%ﬂ}g?%é@@r}gﬁ?? getélgaggg %Ifogaﬁg’se( r,
Savi nasdemptiveBr fromsie¢ut )3 00Dersag gt 20008 vgs, Edgrartivsky(from bhoukd@s dre foabokt A/ S

e LS A RS ST O i ey P

| nt er natngenbdre bRoeke Stodudiddy put rn tintithd 82 irwadnetntsndabout e, hbax @2aatwut 0.3,

Opticl ean(r) , and i mase(r).b | va z Bruyssel s, Bel gi um .. her
Pt cncatig 4 Meuchh Bt 6 lndt R BRY G ERDASLARRC] L enSi Byl 156
(P&G) , kb heréofi(6)€ OaHar @bAbs 110f sHoanT.ex, hese 2bx, sant hex,iabeltudadabont t he

detergent conpositjon _of the present technol ogy. Protease enzynes may be
incorposr-%ﬁtvé'bo‘ﬁtﬁ@’ba{)%se’b&ﬂ@%?r&léﬁg)i n accordance with the present

technol ogy at a level of fr abouyt 0. 0001% to about 2% active e me by
wei ght [B%QI]t he cofftdptsidh. P‘?@%SPT %ﬂfr é‘?@”ﬂaélﬂnsprhﬁ‘feeﬁgeé‘ f/od’P Lfgeh&lvﬁnl;z?%'ﬁlbti ci ng
t he pregeblint @ahOMhRebId Brih@hRins @lking tiRSe sUrf20{aBS® thise abpdstions Gaicheny |
hydr ol ase vari ant having an am no acjd sequence not found in nature, which

d f d
i s deridedsprignicdugsie siidols Ear B fohiakine ddecmyeraniped ihtgghly. FECeUHerf er ent
am no agiod ofdfer IAR 2BV B0V 3GHELIE Sdtdl PRyt RRSLMLOH. I N sai d carbonyl
hydr ol asg equival ent to position +76, preferably also in conbination wth
one or [g%]e am N {fk dafi&$ o WSv-RARI aigmm@%ubr\@ésamns b bdRs& @8l e from
+99, +101, +103, +104, +107, +123, +27, +105, +109, +126, +128, +135, +156,
+166, -+SHPHSEIYRE, SHBPERRFSIP, epaambinatipgs ofiyve pr mops g, alliglabese, ap gscribes s,
and/ or & i : i : J i i
ubt 11181 PrESAOEAh L, TSR O B BRE ke b SpaTIO R IR RS,
1997, wiontenplated indudipg atztue i ohie pleoub§ 9% Site PHRE S SHES PERP aralfor EHRYBwe H ghl vy
preferre n | d i L of the
prese nt? r?fg caﬁﬁ%)ﬁgggefh iqﬁ(%:ult gg“eanlla?ﬂﬁg@e%s % ??E“r@%% glggeg?%ﬁ é%g’g%:nt ééogpii;ﬂﬁ? 3%‘%1%56? h at the
cl eani nmy%hevithaboetrioes: orboutd &syatsoindsoitenaliyp pihercidgiepiente ag deatribed here.
synergistically) by using lipases in one or nore fornulations of the
present[08Hchnol odlywillSk tygidctatéd paseleesiziose skilled lindke, arf drat éheawphegartidrose

produced, b 1 croorgani.sns of the Pseudononas grou SuUc s ,Pseu nas

D Ut s erveRplsc Ene @RS LR TR B bl RS RER DR SplbiPens 1450y B 4 S AN e

| i pasesvario6d dbiepotiidss eoniftisitibne Xdrivhlatioss, pabipplivaiohswithopegint ebhrolays Foeact i on
with the anfi body of t%ll%pase, Broduced fb% t he m cyoorgani sm Pseudononas
f | uor esZémB'e) AN Suigpiciorusc,nthe pragtice; LG Brepsnb e PRI R cal

Co. Lt dnay NQEY, For ekappll, urkd) d&Tiurh bEifid, afenpamersLi pase P "Amano, " hereafter
referred to as "Amano-P". Further suitable |ipases are |ipases such as M

Li pase(pg2jand Li paim@er rahd (@REKAIn! dgén@vat | @blegplatdntdd sde- Br aeap@scht

H ghly lfc))r eferred |ipases .aare the DO6L | jipolytic enzype variant of the

nati ve Prpda@dnge Aneanysganalidisheathing bilden wosm igsuitiokclor yedhsts ipgluling

aluminosilicate materials, silicates, polycarboxylates and fatty acids, materials such as

ethylenediamine tetraacetate, metal ion sequestrants such as aminopolyphosphonates,



Patent No. 6,017,871 issued January 25, 2000 (P&5 . Preferably the Hum col a
| anugi nosa strain DSM 4106 is used. This enzyne is incorporated into one or
nore conpweiionss278sn accordance with the present technolpogyusatoasizeyel of
from about 50 LU to about 8500 LU per_liter wash solution. Al so preferably,
the variant DO6L is present at a | evéd’"of from about 100 LU to about 7500
LU per liter of wash solution; nore preferably at a level of fromabout 150
LUto 0 t 5 I iC
enzyme Ty O Ren Bt hfleatRal FALIHAC, ahOORl BrROBl: iRk

appl i carhemeti@edehhoShagicviel dhoigh Iest preéerted fas envasonmentil tsaspnb.aphoghates a
aspartlbuﬂgm d (lc@ds |da|ﬁ at position 96 is changed to Leucine (L).

Accordi ng O THT §honeRclature the substitution of aspartic acid to Leucine

in posi n 96 i 6 EC
3.1.1. éé%ﬂwhl ch %‘é{?labge\g&c}% grb‘)%r e lg%;ssa ¢ 6%21?5 HQE@%I o]TC% ﬁbﬁgfgugﬁﬁﬁ?e[

| i pasedominbChwaler-soddble edpuardaelerimdteed @fcsuedxmaadud\»ﬁﬁmdbrmumddl tion of cutinases
to detergent conpositions have been described in e.g., WO A 88/ 09367
(commercial ly avail abl e fromGCerEaOOH)CHWRICENT) s i ncorporated herein by
reference. The |lipases and/or cutinases are nornmally incorporated in one or
nor e detlergRnd Coorglad ot hlhcrsyl oieferaly oh £8emtwitesch nol lmgppbstitutbé weh dydroxrh about
0. 0001% f .the deter.gent
conposi LB atpna A Hfirdsbtetlm NG LA, Bt MRS ELARE mata o

car bohysediae, b;&mlﬁdyls bwicinste ﬁdodeabiy&umiydt@sms 2¢arndbenylf succimxanpSegcirbgr many |

(Novo. NEHaF e P iRy vsodn SEU0BY RLRET SBESES RG ey BR “Shyoeiiapl o

or i gi N, anShéiud Snd &d@haAbntoniaft k., (RBGE!Rfthad polfywig@dylmour@bxycamtmaes gl n.
See, e.g. US patent 5,929,022; colum 7, 7th paragr% %hroug%e
6t h pariddmaishresif sraRmanosHseiRicnd darmatp disuerpin 4Cify asdgeive Pef er red
conposi4 g@ngoptional Iy contain a conbination of enzynmes or a si ngI e
enzyne, Wi th the amunt of each enzyme conmonly ranging from about 0.0001%

to aboupgg%in Onepeefauw&ea ﬁ@LﬂH’Q@ﬂnf)d)s‘Ptﬂﬁl ofitablaeratey @@@r&hﬂ&@gmms@ﬁ&e a3 her
enzynmes and materials used with enzynes are described in PCT Pub

W09/ 05patedrhr asatyaten Cop-pofallt egidsepe Y psether %@éponpmsgaoa%zfﬁﬁéﬂ% e
expect e‘sﬁtutraged3 LiBd ﬂav@ 9{ s lﬁﬁeelbgutl 16l Grtlo atils 1ﬁ%:ﬁkﬁ'cﬂﬂn QB

di shwashing a or | ne wash fornul ations. to be bound by any

parti culnastutated datyy, aqui 18| aeibetif edeathar pagfemsedt lpla@tﬂamstgnmﬁcwt havidwompptitiqglis

m cel | ebagéﬁn%e&tdéc%k%rl%ﬂ LEMR: vl Hﬁﬁ 4@Qnd to be nore mld to enzymes based on

| ow nmonofmer concen FTORS TR solutToh which interfere with enzyme

st abi | !(t}é'er ;@g g&gﬁ;ﬂﬁgg r_% ﬁ'ﬁo&u%ﬁ Wl hel ny plate technique, of SHP is
appr oxi the sodiumsalt of AES is approxi mately

80 mJ/ I;[g@ﬂd NaL A e51fabgeoagt'i ﬁt'eggitt e?e?ng @ig{olm [1190% byﬁﬁol?ﬁﬂ]@ foibn R RSonENZYME

conpri f rom abou /otoa B actiRe wei e present
conposi temperstureAbt ebihigttd \f@’nyl Jatd ine:owt mixeapplicatines, em alylhE’ to@anvmvs@sgdopl@smabout

0.01% t.0 about 8%..al t.e Lvel f mab t 001‘Vt ut,, 5%
al ternalf ttvre;%hyamf F)(()l%ﬁm% dipw %tﬁm jout” 10% ° eermor]l)a 1|H\%§ t ?o%hgg%hd?g 0.1%

t 0 abouionfeitiathst c&”rth:apnemt mvéﬂtm)mmdmdlet a éhldj%et-ﬁ)eeqﬂmsphaﬁ%eedbmlﬂaml wigtly from

about 1%t o, about . 10%, alterpati about 8%

P Cer nab FeIeD Creml R RE S Fish ) BR Ak pao Ry Moot ghor beter
conposi thid&Gstingd PHosph@Bdorntiiging d@@/madmyormerceﬁtama@ehmvamﬁ@@tetrgﬁm bet ween,
including, but not limted to, increnents of about 0.1, about 0.2, about

0.3, aboeé) 0.4, aboukitoMatl, dichesking déergamaut isQmportad edlhav.ifigredifinsithald® or
not provide excess foam and help to loosen the food product debris on the items to be washed.

Desirable attributes for such products include the ability to emulsify, suspend or penetrate greasy



about 1.0 %and nultiplied factors thereof (e.g., about 0.5x, about |.0Ox,
about 2. Ox, about 2.5x, about 3.0x, about 4.0x, about 5.0x, about 10x,
about 50xwoabmuiss®0Ox or greater). The enzynes are acti PETAS2000851318
tenperature, pH, and dilutions used i,j standard automatic and nachi ne
washi ng systens. Enzyne Stabilizing '§3'st em [ 061] The enzyme-contai ni ng
conposi tions of the present technology, especially liquid conpositions,
descri bedineJigiaRd SRYerkQIRlidpeSe HrRENAROH 0r8eiQ0 tibd Surflb@y indl@é plv&l efcabl y
from about™ 0. 005% t 0 about 8% nost preferably from about 0.01%to about
6% by sois giseseofr Rariicalasep fiomstealspesiting oy thgagdyitleqned sedfacgtre st abi | i zi ng
system can be ané]stabi | izing systemwhich is conpatible wth the detersive
enzyne[08lch st abhd presenty dysstibardstcehnalogy #pd its adartagpuill Bbettshpndersigady
Propyl g€l ae0lie HHWiovd iiean%&ésb%xééex I, arPPrONIGQ RE ilkoriBNpddifiet Ur es
t her eo??[(ﬁ%&%ﬁ ?nosorre eoﬁﬁg%ierre ts, the poa?rrpgﬂosi%ri ;Hrﬁs of the _grrlesg%t
t echnoleadydipreots iofl reamesantcegraciogy By rayjeing thash rskificlraanepley ids nefrigteadadi ve at
t he desit.e [ ' ' . ' r
. | ANGil RUpli&Ri06d BY il RO 96 fed &
ovpocit PEHERRR STREVAMLERAE LAl 4 RULESLE BLA SRR B,
to, fr am abtat thpHilbfcopb ofithePresenthbdrntribbd techmrlegysericombisyesahp biitist water about
9 to about .11, re.suitably between..about 10.5 t . I ncl udes
any pH%F]l;\’?'le&e%%rt ?/6??1 Staﬁg?ng}/nl%e Wediv: lﬁl’%ﬁtclz nﬂcﬁngga n%?egﬁn@ﬁ%’s&é lﬁg%%a%’ 1,
about Qq@valakoufthBse2limabout 0.3, about 0.4, about 0.5, about 0.6, about
0.7, about 0.8, about 0.9, or about 1.0. For fornulations containing
chlorine, the pH can be from abou bout 14, nore preferably from
about 12 to about 14. The pH _rangﬁézé’?m%?conposi tions can be altered by
addi ti qpeegf sui t ekl onifdsiORl friderSoesdel abddelbéiOheruhd MAYs o Miltcamdtuse tRmAl
silicates, sodium hydroxi de, sodium carbonate or the |like. Techni ques for

cont r olafd Hystpsedalty the EdiewieoamplsagExanie) Satehie) BtBrotme OLRBIS IR AT 8P,

al kal i ;{r%}ﬁgé.e 3d aShdving A A& YR! ExdRQUOHR: HBBSE® Fotddubily bl felfig@hlfo- [ 063]
The conpositions of g[he present technol ogy are stable an%l active at_typical
washi ngstohidasaafi the preseip edmolosy arsf ingyperated 0T eéreisedr tedr entirethdiam P64 F to
about ). g 0 I e t %ﬁﬁéﬁs Ly provide at

| east é’fp@ﬁéﬁg@?@%gﬁfﬁr act ?&?@@%g?ggﬁﬁrgglf%@%%%a I I’ll ?héﬂpresent

technol ogy are | ow foam ng surfactants, and include, but are not limted
to, |owfoanm ng nBRAMHILE EFPREEARATION QM ARLEAGHBDAMOEPESsur f act ant s,

cati oni ¢ surfact antGONGRPABAYE QF ARUIFONMNTED BRIOCEADEAYE)al so referred to as

anphoterj ¢ surfactapts), . zwi tter.iaoini ur factants, sem -.pol factants
and ot ﬁé$9(jl ow foﬁlﬁ %53%({?&“5% lgﬁ}lng ewpg%ﬁaadraé’ ﬁSHB’\%}tﬁn‘i ‘ﬁel%peo fgl?%u?ﬁgj% bl e I ow
f oam ngvas WofnpeitanéSatane 78 G 8% esboun 1 PET-ApP) tclbiboan 9BesatvadtedNutty acids.

PCT/ USQ9/ 31608 filed on January. 2 2009, incorporate reference inits
ent i r etyre fgegEBtk @6%1%1”8{1‘?4 o1 %#f”@éﬂ?’rf@a‘%ﬂﬁf éézlt%lﬁfasbof‘%]g’tg%étb%p? CPSBTIE f or
use in PrRGEr o Wt $OI he 0Uhé FictibRAN Qf adyul 0ObUdehe B safdidatidl wae ted to
sodi um oct ane sul fonate, polyal kolyl ated aliphatic base, polyal kox%/%tat ed

al i phat?PRityYdy neswice lappesarse Wit srpeweses addisoneefiabpulciGnipibhaer Wit i

di sodi ypabphasikon Gl@adod s7at oy pRChbur sekinat THeSertRef@elor ROMRALAG i ons
thereof, or others. [066] Although it is preferred that sulfo-estolide be
t he onlnyixtwd iorthelognrdagior avas abpsie 80 Cn Nemiralizsd il selution wap e9pdinueisivoigd érom
surfact 1 " Ani. o0y . N V, f

i o e e e B o e B B B I o e b e o
10, 000, pecxiderwasi mgnageeizest infrothe sblutior. i vanell wgs alvgus pHha8. dhisi toddtion mpstureani oni ¢
charge wh i ue ug i a i . . a pH
bet wmort Aot R4 4 GlReRR b, Shnbr RO PR eBllng tF LEDUGPRL0G:

t echnolmgyuneansubienalnydrapiioaniddblsuhihgeemntontingt] ai sbostiBFCot ababi 4/ adedaiicnl

hours. At the end of this 4 hour hydrolysis and bleaching period about 16.5 1bs of 38% sodium

bisulfite solution was added to the reaction mixture to reduce the residual peroxide in solution



sol uble. "Water soluble" surfactants are, unless otherw se noted, here
defined to include surfactants which are soluble or dispersible to at | east
t he ext enwoabicaissars 0. 01% by weight in distilled water aCTAB0/051318 S
preferred that at | east one of the aggoni c surfactants used in the present
technol ogy be an alkali or alkaline édrth netal salt of a natural or
synthetic fatty acid containing between about 4 and about 30 carbon atons.
It is e3ReAiAL bzs 0%, &6 8% 1) GkieebtiedioWnXth WhEutQS. oz@/@(‘bmlamve%k&l&alm Wi th
one or nore other anionic surfactants. Another inportant class of anionic
conpouddisprpduceh&omathisreastpubreatsaptl of apont ﬁiocWﬁ%?QWPrts%O%m@H! $9-Fealidssal t s,
of org l Hyh7rea o) SiddahDGaki Ny OB T | gcyl ﬁ{ryﬁaure an
al kyl %gétljl (l:)g Cgl’ll aflﬁnlﬁ%ltl/ ragﬁ]ijl gltl?tlg to about 24 ccgr on atlgeqn%e ar? 1

r adi calcoseehteagtiopcbf f5i orHttlizmggh@umatmo mesitlgidi degerdfed s Ekample 2ahadcasbixtlie pﬁeram d
ester r ni,an f useful in the detergent conposition

i ncl udé‘ﬁglggt?rn?medatob(8 F&ut%? é&}q%&@%’%r exanpl e, carboxyl ates such as

al kyl car boxyl ates (carboxylic acid salts) and pol yal koxycar boxyl at es,
al cohol et hoxyl alf?éAbﬁ’iIEoB(ﬁlséfEBsHYlhBﬁW&ﬁe@BISEe’E@lBR@D&@ dakboxyl ates, and

the |i sul fonates su al k Ik on

al kyl aﬁ@?ogul f onat @8, qugliﬁ%ﬁ}%?}ﬁ ‘#\75 QE %thgéafn?y ggﬁgﬁ?%??é I%@mpie[j,f ates
S luE hI aﬁm@ ullleuau eﬂan @@lh_? W8.% mk:(ﬁllﬁ]gﬁdﬂalvﬂmwoneiﬂaﬁeéadl tﬁta&fiolaklsmlﬂl&lﬁi @ﬂKhOH ]

al Kyl pnhenol s sul fates sul f osucgcl nat es and the |1 ke osp ate
est er s EFFERML I a(aXyPWGE alleTestaphoxy i Agds Hethp iSKe . anéxél??ﬁpatw?rogw%m ks

sur f actegibeylicNGlokdia (ROJE Wihal. 0&ymalay bqiiNal @A ferecaaiitid: Aloghis waYlafsonadary and
fatty al cohol sulfates as disclosed in PCT Application Serial No.

PCT/ Usebys 18685 feraneui(eo f Jaisnand the pontowpoverq thetsmplly aisel syl thest dediiceasin its
entiretyyjed 91%71;131591‘&95&5 GpptihARh2RSSC uﬁ/%fl %r hleutt he Water %Qﬁ CGQméo%ﬂet ion

i nclude, for e hose havi‘ng a pol yal kyl ene oxi de polynmer as

porti orebtafnet H&%wmgcnem dieg| of . pr®iigfation or galids, sug M@taahiglslwﬂmab&e for
exanpl hl-QLi I p er

i ke al%lgy%i @a%wﬁgﬁ{ég%})eﬁgdﬁﬁy@m ?qé@%desr}gmo%n‘a% Stfouliaaﬁé)céhm}j%ddb%

pol yal Kydbemey/pxf petadsiupe caroaxybits. cBassdioh thesmads lb;i]ancptoﬂrgag Itlyecmsgeded;argsrfm tan
and su I 08 and..t hei.r, et hox | at et h m Je;
al coholg %55?/%8?515 rERGion ahd thy s ngi‘r 0’91%6 fon)%lrt gﬁ OXY At egs © eﬁ YEhor®

pr opox Waatceaulaaﬁ Qomelabmtc% aomnybeateat et mhqy ﬂ@tboﬁ)és&pdnygtﬂomsesme akbokyic

et hoxyl at e but oxy the |like; ho Ia ch.as..

ony | BRSNSt AEE R gt aid AP E? BR) KesferE o @ S eSn S5 Ry

car boxyhine 18H.d esters such as glycerol esters, polyoxyethylene esters,

et hoxyl ated and gl ycol esters of fatty acids, and the |ike; carboxylic

am des such as di eeaxMPIoE 3Nt ORIPAGISIEN £t SSRFAORat R&MDESRM ne condensat es,
pol yoxyet hyl ene fatty acid am des, and the |ike; andpol yal kyl ene oxi de

bl oclk qomq! y ger ?]Thelnﬁilifadé mgigaias et Wt@fkms O BHetqiuof €6 frooxied & iE)kaﬂqJ{e 13}

copol yner and t i ke; and othe e_nonlo ic co i cone
sur f act™eht SOBBRHER Vel B@%g%lam% @Rt ag‘mnﬁagﬁﬁﬁ% Fﬁizé ShTE used
i n the 14gfeal 9@hke, COMOSTROOD Gslﬁ(ll@ﬁdluﬂiﬂ,a@étﬁ Sufhte| IBOY, squmNo‘L@v wexanpl e,
am nes such as(Pr mary, secondary and tertiary nopnoam nes with C8 al kyl or

al keny [EXeHsh 180 @Pﬂeﬁ%‘wla‘i"é@ebl W puitnble Sromy SiepRy (Gompsnn NeHiglde Ak di Hif ne,

i m daz hﬁa?te%h'mt astndasikréd B RAMEK Y lehsidmbia Q@%Qﬁ irf‘@l wéker. The results can
2-al kyI -1 -(2-hydroxyet hyl ) -2-1 m dazoline, and the |ike;, and quaternary

ammoni bmiewldtis Tablg 1f oThee%éﬁfﬂln@CBU&I%WeqU@H@r(ﬂM@) mmﬁ%wn@m aieCMC
fact | 8
surtac &?eggrﬁ%?ﬁ Rt%?)% el yé (s%gctag' %]C[‘ % hﬁé{t]e? %ﬁ?ﬁhmﬁmﬁ%‘dn‘dgﬂt&hbﬁ 'fqae

ntetra enzyl anmoni um'c € nono
napht hyshefmgang t]iasformuagﬂegqmﬁéxersmﬂ}ct@mh |lcnwnr(ﬂM© ns Merestiettivago ethwkeifshed -

1- naphtrhIX(l)vrcrie&Pyl ?‘he sur alélgn te%gllog rullad ca?tesal{]oc\iv E:ﬁ'fecient a surfactant can reduce the surface




| i ke. The cationic surfactant can be used to provide sanitizing properties.
ZWitterionic surfactants that can be used in the detergent conposition

i ncl ude, wotosvossatet |inmted to betaines, imdazolines, pamaSprcopsi3as es.
[069] M xtures of any two or nore inl%vi dual Iy contenpl ated surfactants,
whet her of the sane type or different"types, are contenplated herein. To
meke a "green” fornula, the surfactants should be ultimately biodegradable
and nopg 'of: watEP TR&kr glﬁ‘ﬁl%y @@1@109% @ae?/@fa'of%ni%r %gl %H%aﬁﬂﬁ%usﬁeolfesults
petrochentcal s, ‘green” fornula may al so ad van ageously limted to the
use of Sh(BWé\iKMISEIhWﬁ&%VMnf@Cm@uch as vegetable or animal fats and oils,

in the manufacture of surfactants. [070] The at |east one additional
surfactant in conpositions of the p aleht technol ogy are from about 0.01%
to abopt—309% uy active onjAlternatively, the
at |ea>$Euue additTonat bl%@lggi ltéb}%gélﬁér?ibré?a Juum 34)5. ot o about 15%

al t er naETaENGLWABKEIPUt 0 0t% tp—about—10% =attermativel y from about 0.01%
to abouts d0% alternatively figpgn about 0.01% to aboube.d% alternatively
from abgufolOcsldoteLEddput] 20% @h{ernatively from aboups0. 1% to about 20%

al t er nastrsl os-830qsedout| 0. 1% e | about 15% alternatigely from about 0.1%
to about 10% alternatively fromabout 0.1%to about 5% alternatively from
about 1%t o about 20% alternatively fromabout 1%to about 15%

alternatively f %.t 0.about 10% .al tern verfromabout 5% to
about @mplﬁl te)ﬁiﬂ%}th 3 oy g’f) "3‘%% (965115’8% %éq A ternatively from
about o abo % urt her udi n ut .not_ limted to,

i ncr eni(?ﬁziof abg’t?bjreof res%t %’trmbla'ion 8€%tprﬁfe teg%t%(tgyoth% <0 Laorﬁttﬁlf).sglfo'about
0.6, abeabliddd of the phQeHt t&hﬁolo@hﬁlatthspﬁatelfrea,bithrm&wf&e Yoranthtionul ti plied factors

thereof (e.g., about 0.5x, about 1.0Ox, about 2.0x, about 2.5x, about 3.0Xx,
about 4PrORPh2igtSaTSO% U RYPOSHRSIR freeBozymaRsstd Bl l99el or higher). [071] In

addition to the surfactants as previously described, _a conposition conmonly

cont ai NSPBRA’E i ngr edi entéb%%é{‘rl UL g(ﬁsposes RSN of thoseodgﬁg‘tfedl ents
are aI 5 WSS " 1TY96d Hr—song 3% boch "'jé'rhd’e/catréF autonat C ot
machi ne-g-Shwashi-rg—detergen Ogorrpo::t o -aet yaes At teastrone— i Heler .
Pref er| sphe free-tbyj .fQors kAowWR 1n-the aft are use
Bui | de od '-WH"IWSA Pn’th\Ql fo \Oor\nn‘nr cé_a . serhsn’uioomgap

el ght ‘E‘F'ﬂngu c

j s iTaal r*i%boaat e
and/ or L2 m qirals iydets alnd In\ﬁroﬂnl ecul a polyner  such as
a pol yakPearardStigani ¢ land/ of%9 nor gani &% et =roentp’9fﬁ‘t‘ﬁeders and fhe ljke.

Ot her ~ bR STIAIWS can| be n2R%d wi th 388 um bi cafPAsat e and/ or $odiu
ci t r at eHYdschlenicasiel (&7.5%ut not i mi ted t & 15gl uconat &dustpbsphonat e¢ and
nitril pég=ainilc aci d sal ts. [078)0 I n sonBS@énbodi nenthigkengrhe conposi i ons| of

t he presast technol ogy jprovide from[abowued 0] 1% t o about 40% by wei ght| of at
| east one builder. Alternatively, 'Fagjl %npom tions of the present

t echnol ogy include from about 0.1% Sbout 30% alternatively from about

bet weet09e and” ot brosghie tor vidha BE Srimiiton dibteiathe Sap i fr R | ve!Y

al terna@udu(ﬁhg/p[{)é@meabout 1%to about 10% alternatively fromabout 1%to
about 10% a §r nat i, V?eté out é‘y to about 40% alternati ver from

% S
about 5% to ?dgwggﬁﬁaﬁ@1 &um gg!gg/gc Y V:@ﬁgHiOHc uaoepr%lcrlﬁc}%ﬁercent age or

alternative
range thereg §th =P i'm ted to, increnments of about
d

H
0.1, about Kel qlét'td atx%vell gp%lth@teé]fmg @1@%1&“09'{0540% Mix well to get the thickener

completely into the solution without any lumps.
Add the enzymes and mix well.

b
i
|
n

[094] The viscosity of the formulation was measured using a Brookfield model LV, S63
at a speed of approximately 50 rpm at 25°C. The formulation had a viscosity of 3200 cps. The



about 0.6, about 0.7, about 0.8, about 0.9 or about 1.0 % and nultiplied
factors thereof (e.g., about 0.5x, about 1.0x, about 2.Ox, about 2.5Xx,
about 3. Owo 2atwo0s5274. Ox, about 5. 0x, about 10x, about 50PCTABEMP/O5{30¥4] The
formul ati ons of the present t echnol og’¥ may al so be included additional
conponents, for exanple, but not limted to, dispersant polyners (e.g.,
from BASF Corp. or Rohm & Haas) other than those described above, color

speckl @sgl pH biv@k @&frﬁlauaﬂwas 11@511 bshhaANU N yaW, b@&{u’é@lﬁbl@ﬁqlﬂ@@ﬁﬁe‘éxan@ gnents,
dyes, fillers, germcid hydr ot ropes, anti-oxidants, .enzynme stabjlizing

agent s: 25 pFof ﬁfé‘t‘lﬂmﬁ’e‘%ﬂaﬂﬁé‘?l’f% E ‘tsﬁht“ Bistiixarale e pronidadl in ExgRles &2 such as

al dehydgs HEhRNESd 1@%%&&5&%@&%@'&%&1&%{ bEPRpMaR fdoBE/-di IpupRts sgnd t he
li ke, processing aids, solvents, anti-abrasion agents, thickeners, and

ot her &0 Rewlielntre lavailahly frone Kawsinagr. BoeheatasNewrinsk. Reidifermyaipn isrigbisitent s
t hat c3p (E?or anélaé{‘Elﬁleecﬂc @qﬁﬁ%ﬁ"@%’%‘rabhﬁgmﬁl t hough not preferred are bl eaches
c

and bl éa activators, are known to one skilled in the art.

[0795] ﬁ@%yomos]kﬁe'fa uthfldonf Q% RLES 1ts ﬁryﬂﬁe{n@%lﬁga héiBePhNsiff oRmaUNDer

of for nd any of t erent systens that are currently known
or to B&lndﬁdéﬂ@knwfor hD¢melt1f)mpmlCéasswh Dalsnt Mpghatscal Peshwashing" dagighatddeas [ 076]

The co f n ol i dj a further
Compe s SBIRHDEERRs R TAUSRRT FEARE LEGRN0 LRl BOTESTRACHIRALIEA0, b
ski | | egheclmnidabdialiwasaing de&rgenﬂml tenthes, oflibi¢ baitdep rdtspdts and Bbn bo glaxewardidnisgum

such as Kel zan T i t.ehou ti.on . In .

or of er BB s e e O AL Pd TR LRe EhBake of

t hi ckemngt fok thstithiiched ishhahBQPRaRitti Dhe nethad Buhodl 1ﬁ prat the feddodwiff #As RAO cps,
B ool vt bam wFma BRow fe B51 i @ w0 BES 3 Qe dout 20
rpm  SQs® hhi é@éﬁﬁﬂﬂd%ts@g%@%%l@ Q/ltH@t pléﬁ@d’ Koiletl bt 5h$ gﬁﬂiﬁsﬁﬂﬁ of arhnell gihe
|nclud|n cel l'ul ose and hydroxyl propyl nethyl cellulose. The

t hi cke®e orea%s: <§ éotalwa@ u@ﬂ@@ﬁ/@*&\remfe op Hrectmé FrsE f‘i’fsgr‘?ﬁé% ethe megghmego,
pref er ablghqly QQ%ItOQVSZ Ilo%e Rt PR esrbine onagloff@:ct gnﬂielog%i’eb)éré"@lsgmute@f the

total conposition. [077] In some enbod inents, the conpositions include an
ant i - convagilpmithdgensmalies plagog aprp |bewlsb1itu3<r¢aﬂala|0¢c}rﬁlié‘é@1@tlb abeyit khe dinngs plgtes
silica : ating
ot eng; MR REER SHPREOE it BeTRRS (RS EREMAS Bl e Bl LR A ES o
Na2O SiliOfheasibepyeirassk womboldet, @at E@hcﬁnhdaetamlﬁesj steq:lri@md; fogkss eafl spaods giel i cat e
and sodj.u sili |

i bi PR o e 83 s i athes WA e R R Y By P St
washed.6 j.m)e:xﬁtasphmwasbw dibe machmfslsqme}mﬁteg Ibamnrmgd pebmjnatyacyeicshitin gneof

sil verwar e and/ or.di sc rfaces terfere
o e orBang Bt Ths Se b o metiad AR S RS R T B PE L b BT cont s
i ncl Ud@f;akbigtev?lhﬁldlﬂl@br htlaﬂingedoth@ Wish eyde eThice pytﬂék:cdeNe@ﬁ wead }mrfgrm?dm@mdesu um

or mXxtures. o a m.an nesj um, exa S.0 iC e found in PCT
Appl i c&is 19Ad fRy! DSOS P60 Oty ofighss a9 ?&3 afifit fa5 C?Cezgg%t‘mt%@féf‘re

For mul a4ibPREullly Athe eﬁﬁﬁ@ﬁm faremhm{dogmafge FﬁpﬂfeWaﬁIaﬂénsh@hH fighbPery beCoSi ty

of about 5cPs to about 20,0 Ps, as neasured at 25C using a Brookfield

Vi sconefedied wpgids down §b§hﬁélllgbt EPA‘ dsperibed iy .4 dinghoadling pick ypthe bimnbisssby iepr ovi de

a pour ahlgo Lmqal o d6HRS SEME SIdéé)tﬁrerfa;wﬁ% Yoald i 8seli 96, iR thO Rntdrs:t he present
t echnol ogy have a viscosity of "fromabout 100 cps to about 10,000 cps,

al t er nghiiNekYodikPmmARguUt 100 cps to about 6000 cps, alternatively from
about 1000 cps to about 20000 cps, alternatively from about 1000 cps to
about 100001cRsypodl ternatively from

2: spots at random barely perceptible

3: about 14 of surface covered slight



about 1000 cps to about 6000 cps, alternatively from about 1000 cps to
about 3000 cps, alternatively from about 3000 cps to about 20000 cps,

al t er nat iwel2g1oiassamsabout 3000 cps to about 10000 cps, alpcenusasmmweisys from
about 3000 cps to about 6000 cps, angzjnclude any viscosities or range

t here between, including, but not limted to, increnents of about 0.1,

about 0.2, about 0.3, about 0.4, about 0.5, about 0.6, about 0.7, about
0.8, about @.fHoer 1/ Bbdifack Bv&pSmaddavul tiplied factors thereof (e.g., about
0. 5x, about |.Ox, about 2.0Ox, about 2.5x, about 3.0x, about 4.0Ox, about

5. Ox, about 51@xualigkomblerdXcoviR@resfy hi gher). [079] Certain SHP, PEHP, or
EHP fornmul ati ons have been found to have | ower viscosity than conparable

f or mul ggdepns | ackimiBert BESS &Hbllobabiea HySavef@ing@s eatipes individial fumtdérs,on as
vi scosity reducers, i.ch is very useful for making the contenplated highly
concen#F%%%ﬁ?Oﬁ@gQQQ%GP%%F%Wmﬁﬁﬁﬁﬂﬁbout 40% surfactant active) detergent

formul ations. [080] A w vari ety of | ow foam di shwashi ng conpositions can
be madé®hat i nchirdesudge b §Hf-‘,81 @%S'EHP, or conbinations of two

uny §af be
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[084] EsB@pledt [Ploghefic Auloirtit DisaRBMeSDEkQEnt Fodhblaid® fatty acid builders for
use here are saturated or unsaturated CIO-1 fatty acids, as well as the

correspggni Nng SOARSfollBWaTEsbSktic formulas, in Table 6, are intended to illustrate various
automatic dishwasher detergent (ADW) formulations of the present technology. These
formulations are not intended to be limiting in any way - optional ingredients described herein

regarding the present technology can be added in the proportions described.



saturated species have from about 12 to about 16 carbon atons in the alkyl
chain. The preferred unsaturated fatty acid is oleic acid. Another

pr ef err edwbuniodss278yst em for |iqui d conmpositions is basedTars2eoossenyl
succinic acid and citric acid. Generak Considerations for C eaning Products
[085] Desirable attributes of the present technol ogy include being in
liquid format roomtenperature, an ability to fornulate in cold-mx
applications, an ability to perforrra& good as or better than existing

di shwashi ng—formulati-ons—l-n-sope—enbodi-pprts—the—gLshwashi-rg—eonposi ti ons
of the pres8RP°yention piovi g@.ﬁﬁvﬁﬁnéﬂv%e-—i—%e—ph&é L ormul ati on
which is alhYeEl endl y ("green") and biodegradable whi® 'R%s the abili ty to

perform adH¥6od as or better than%&%i&ing phosphat e2P3nP%ini ng and/ or
chl ori de- ¢éviaFmPRgIdi shwashi ng defefyents. [086] For *adtomatic di shwashing

det er gent §34f3Ns | omor t ant—to—h ve-jhgredi-ents—that—gdo-pet—provi de excess
f oam and helB Y Phosen-t-he food p sduct debris on the items—to be washed.

; 12
Desi rabl e | &P B9 for siich prndlﬂr‘:'fc include the abﬁ'??y to emil sify,
suspend or "fRi3E¢rate greasyor oil $'sAls and suspend of-3di sperse
particul at|@§Va order to ¢lean sO'fac®s; and|then prel@nt the soils,
grease, or 4pasaiculates fromre-dédositing onithe new ¥l eaned surfaces.
[ 087] The |fnewsrerstabiizedescri bed t ecli®81 ofy and its adv@®Phges will |be better
under st ood Thigkenef er ence to|t he folllogvii.hg exanpl es. ThédeSexanpl es are
provi ded to describe specific enbodi nents of the present technol ogy. By
provi di ng these specific exanples, it is not intended to limt the scope

It
and spirit of t present technology. .It w /!l be understood t hos
SR 11 oiohl The abi e ol ?’El ‘Txa@g%f)éesciflg\%dlh%%W@s‘@ﬂﬁ?ﬁaf}v%é‘%% 5?46’8{381“%
t ﬁ_c hnOk&gy?s_elﬁtm@ﬂﬁ&$ech1|itﬂo@ljlbjaﬁj£WaﬁHTmﬁcoptg_fﬂth@ﬁe@m ﬁeblﬁloﬁigﬁidaﬁriaeflpiﬁndi n ]9
this specificatjon, and any eratjons i fi.catiqns, or equiyvalents o
those CHEFAFEIICRIRA E%ﬂt ¥88§ Sefine ebtmbEt b B sk AUl dUERNERY her e,
and Waysted Gn MRKE:1ARE deSBiptifeRca6E of HelUsittimtHelidviod AR Aptdyomtdigorasamp! es.
Exanpl es stated in the present or future tense are not represented as
havi ngre@erceda their satisties, wEsss PHIcEEist Btehe net hods of produci ng and testing
sul foestol i des of the present technol ogy are incorporated by reference in
their entirety fromPCT Application Serial No. PCT/US09/31608 filed on
January 21, 2009, Exanples 1-26. EXAMPLE 1: PREPARATI ON OF A BLEACHED
AQUEQUS CONCENTRATE OF A SULFONATED ESTOLIDE (SE) [089] The feedstock used
in this exanpl e had an equi val ent wei ght of about 275.06 and was conpri sed
of about 78% C-18:1, about 12% C-18:2, and about 9% saturated fatty acids.
The feedstock was sulfonated on a falling filmreactor at a rate of about
129.3 | bs per hour using a nolar ratio of SO to al kene functionality of
about 0.95. The SE sul fonic acid was continuously neutralized in a | oop
reactor with concurrent addition of about 49.1 | bs per hour of 45% aqueous
KOH and about 37.9 | bs per hour of water. The tenperature of the reaction
m xture in the | oop reactor was about 800C. Neutralized SE sol ution was
continuously fed fromthe |oop reactor to an in-line mxer, where about
2.61 | bs per hour of 50% aqueous hydrogen peroxi de was honogeni zed into the
sol ution, which was about pH 5.8. This reaction mxture was then fed to a
stirred tank reactor. After collecting about 60 gallons of reaction
m xture, concurrent sultone hydrolysis and bl eaching were continued at
about 8CQ0C for about 4 additi onal




hours. At the end of this 4 hour hydrolysis and bl eachi ng peri od about 16.5
| bs of 38% sodi um bisulfite solution was added to the reaction m xture to
reduce thwonresimszB peroxi de in solutionfrom about 0. 25pea(usedost¥izagti ve
peroxi de down to about 0.02% (W /w)sactive peroxide. The SE produced from
this reaction was at a pH of about 5.0, was conprised of about 69.8% solids
and about 0.017 % (wt/wt) active peroxide, and had a Klett color at 1
percent solids concentration of 51. Utilizing the titration nethod

descri EédIMﬁ Exanpl e 2 the carboxylic ester was determined to be about 40.8
nol pe EX%NPLE 2: ESTER HYDROLYSI S OF SE TO PRODUCE HSE [090] To a
quart tiscag?ﬁ P'ar was added about 528 grans (g) of the SE of Exanple 1,

and about], 107 AO3wFo&hing Diqwid. ﬁfacammsmamrg dathrp el cappdsBRRRORAHsii® a nol ar
amount of KOH necessar%/ neutralized all Péqtge car bo yI ic acids in

the SE; and (b) & sy %P%éﬂ%@%%a%ww@é castpreRErsiRgpt 1 05

ol ar - ggdiay gbelis1 edmfris@Ry: caustic. To this was al so added about 144.15
grans (g) of water and the contents were thoroughly m xed and then the jar
was seal ed and placed in an approxdio@tilly 85 C oven for about 18 hours.

Upon cooling, the obtained HSEgMgs honogeneous, free of precipitation or
solids, and was a highly flowabl e |liquid. The HSE was anal yzed by titration
wi th aqueous HO and was found/’tzo conprise about 1.66 nmeqg/g of potassium
car boxyl ate. Based on the nﬁs | ance from theqjreagent charges for the
ester hydrolysis reaction and t change in cartoxylate content, the degree
of ester hydrolysis was cul p to be aboutg 98.2 nol percent. At this

| evel of ester hydrolysig| [the [cafboxylig estdf |content in the HSE was

cal cul ated to about ORA—@HQerCerCHef—Cot-al'—CardxyWic functionality in
the HSE. EXAMPLE 3 : COWPARI SON OF SURFACE ACTI I TES [ 091] The surface
activities of SE (details of SE product i%on are pwovi ded in Exanple 1) were

conpared wi th otyiekeif @ ENThY mwbwﬂhﬁxt&t&éf@%&nts STEQL(r) CS-230
(Sodi um Laureth Sul fate, 2EOQ STEO_g Sod| um Laureth Sul fate,

3EQ), STEPANOL( ropeWARRRRA BSeithe etbsryaf %mdf%ﬂ%l)l (i-cyrydrgees) apd Peatd Hm

St epan ;CoRR eml\}logsglgflécﬁhgachlrgpea{{%emﬁprface activity was neasured using
Kruss Kl 2 tensigneter water. The results can be found in

Table 1. The criA’ &l Ahagelinar cohewakedasitented avosaigtedhaubstiiufedc® Yrensi on
at Gvcsﬁrs&m{eﬁpng&la&trad%a%p%éﬂeﬁsﬁg QbtaP ndbd:AG Adons T Crﬁdlleg@a?lg%tlﬁﬁheism ni mum

concentration of a surfactant florms aggr egat es. ant with
| ower @WEpandentendinghd mogd ofeCstto Cemrul si fy or renove oil. The surface tension

i ndi cates how ef fii, g1 £f o ﬁ&'srlfn %ﬁ%ﬁ"&%ﬂf%?ﬂﬂcﬁcﬁ%gez‘?lﬂgtlfi?eenergy of wat er

Lower surface tension Is avora nsi'’ng The results
showed t hat SE |1§mhn®i~foed1ramhedswathmdam uﬁEaﬂutaBed;L sibsamddeod udabsiphiat,e- f r ee

chl or ne- fre nt [092] Table 2 present

f or mul JPFSH %‘me gmﬁg’eéé’gﬁ?rg?rb%ﬂ %cgd ﬁ?g?‘ contains the sul foestolides of

t he present techwokdagyi.d. nh)alrmﬁ)?phatrﬁanoﬁfdﬂaﬂ or Gl bt rietdlr @dor, Gimirbibreilih oN.
Phosphat e fre%ﬁl‘ gl um hypochl orite frlee b ﬁ%l z;}sed formula, |ow pH

Tabl e $108937ubFILH pEROIHTCAGR: GraR Ayl 9rISEb s descri bed above
vere nmade by thez fsollDeV REreleay 604 hRnédenSofl Hivalett hb@l eutibh, hmyydi@rorand m x

until it dissolves, .
substituted ammonium cation; and

from about 0.01% to about 10% by active weight of at least one enzyme;
wherein the low-foaming liquid machine dishwashing detergent composition has

a pH from about 9 to about 14.



Add Sodium silicate and m x thoroughly to get an even solution with no
precipitates Drop the pH (as is) to 10 with hydrochloric acid (37 5% Add
HSE and mwve 2emldss2xdd Kel zan T and mix well al ong w th heatriusgomsi3s®ol ution
to 400C Mx well to get the thickenegsconpletely into the solution w thout
any lunps Add the enzynmes and m x well [094] The viscosity of the

formul ati on was neasured using a Brooki eld nodel LV, S63 at a speed of
appr oxi met el y Th®lompfoaming2b0posifitveoff obainmil avhéerein thacbngpoyitisx canprisedbo8200 cps
Thef mal pH of e for tion was ,10,..32 and.h a light yellow, opaque
thick Iiquid a\%‘p‘%&{’%‘ﬁg@"j@yaﬁg"%‘i‘f‘g b agmEaes Adehpiia s or 't he HSE used in
this Exanple are provided in Exanples 1 and 2. The enzyne used in the
formul ations s, a gconbi nation .of Properase 1600L and Purastar ST 15000L
whi ch ar & aval PaIMElAT I SRS of F5He SR IR FOPRRR O FYSPIRGH 01 | on | 5
stabl e at 50 84 tbabowdt 03t RNQeiPRQK cortpdullddéf re@Rd@aat i on seen [095] The
formul ation was tested for its performance using a nodified version of the
St andard Met hod for "Deposition on G assware During Mechani cal Di shwashi ng”
desi gnat ed as TASIHM %ﬁ%-c%poimrﬁgftaﬁf bf B HRECUISLMBRS, Rhd6iR RPH B ol

measuri ng performance of a nechani cal di shwashing detergent in terns of the
bui | dup of sp#&batdiatiort Wh-on gl assware. It is designed to eval uate
househol d aut omati ¢ di shwasher detergents but al so be used as a screening
test for institutional dishwashing products. The nmethod is nodified in that
t he food-5st uf Thevesv foamingtcomppsitigmoitahe otiths higaedingalaimsi yhareih dfeqatbistiiom t est
was run. Brie mnus 0.1 grans are used in a standard

pot s/ pans cyc%}geé{l\}\n@ﬁm?ab% gf{e's soiled with 5.7 grans each of shell soil in
the bottomrack (40 grans total), and tunblers/silverware on the top rack

for grading. e hine is | oaded. as | lows.; In.the lower, (plate) rack,
the 91 x o ed el iEsReoSPEtdaT ol B pRiin Tubion i Rlsushe | o

pl ates and bowhsmeiif abosetl phaoe odlytaetiveateasiyt ofthewbmpduiticdi nner pl ates unti |
the rack is fully loaded. In the upper (glass) rack, the glass tunblers are
distributed evenly. In the silverware rack or holder, six each of the

stai nl esg, st eghe lod foaingfc@mMIpSsitiGN¢! 18P OOMS pREQIIRY Asiad, wi¥ehiiegt leasidage usi ng
a di shwasher with a water tenperature of at |least 130 6 5F (54.4 6 3. 800
in the di shnaSkaFre comarisagchicad opsapylakieat ed by running a prelininary cycle
wi th the machi ne enpty. The contents of the machine are allowed to cool to
about 750F (23.9C) before making evaluations or starting another wash
cycle. ThHree dyelossfoamingempogtien ofetaing /nwbercipjthcat dgqst qng genykass sommsieipl i ed
after each ong; . Lhg,dliShas s@EIE a ?fag-ec_i after each cycle. The tunblers are
rated visually after each cycle for filmand spotting. For these

eval uations, the tunblers are viewed upside down in the |ight box descri bed

on the Sides) T PaflEe oGS SRR ERE R PR e IR et BELRT 1

Spotting Fil memgymE:comprisgsat Ba onspotegseat random barely perceptible 3: about
1/ 4 of surface covered slight4: about 1/2 of surface covered noderate 5:
virtually conpletely covered heavy [096] Nunber ratings are obtai ned by
aver agi ng o0t he Thatown@smingrcompdsitiordefalaim @nivhetia thdkae dgpbtge ppatdseé ognmizes fi | m ng

r I r . .
esults sepa g’tt lgast one alkaline stable protease.

11.  The low foaming composition of any of the preceding claims, further comprising at
least one thickener, wherein the viscosity of the composition is from about 1000 cps
to about 6000 cps as measured by a Brookfield Viscometer Model S63 set at a speed
of 50rpm at a temperature of 25°C.



[097] The results of these runs can be found in Table 5. Table 5 [098] The
results show that formul ations of the present technol ogy clean as well as
an i ndustwoabioissatdar d Cascade Conpl ete(r), avail abl e fromuRBe@osr3iand
Ganbl e, G ncinnati, Chio. Therefor e,_3§_here is a substantially free of
phosphates and chlorine fornmulation of di shwashing detergent that cleans as
well as the industrial standard containing phosphates and chl ori ne. Exanple
5 : Prophetic Automatic Di shwasher Detergent Forrmul ations [099] The

foll owi ng,prophetic.formul as, ..n Table are.intended ta illustrate

vari ous. 9ar ondt lcreRiEenapoHlituTdanet faplrHHHIMS MG (he pr esent

t echnol ogy. Tbh&gpgosttdhullak c@nprisas & 168t orcntidiiided |dvofdagihd Mirfattag. i N any way -
optional ingredients described herein regarding the present technol ogy can
be added in the proportions described. Table 6 [0100] The enbodi nents and
exanpl es jdescimpesly Fedsin@ cBmbbditisit 5RE1LME 12,2RFer6l thoht Idastl dnetIBR-Bagmgnt | y
descri bed technal ogy. in any way. The scope of the present techngl ogy
described in eHfastagbis@imamabst pebiriqddramy e iqup cepytsivs @b sqdiiap ogians %ﬁlﬁpwgﬁ by the
claims. Addi tle%lk&Mate%”Mip‘h;ﬁﬁc%%@,C%lﬂ%@?la{eﬂ a{li@ﬁat@eﬁa{%b,' sdigdeaphiRibon
section of the instant application are hereby incorporated by reference in
their entiret imegyl UalZebs eteherambinedn pithddispdivmsalphapulfp sCEI-48 niatty i apid, 1. A

| ow f oam ng | iyqui i j i t ergent conposition conprising:
from about OS%aggéggg%hﬁeggyﬂyﬁggspg%&am ght of at |east one surfactant
of general Fornmula 1 conprising: Fornula 1 wherein n is an integer from

1- 30, or ,m xt f. aone..of nel. Y | 50 - Z.t er of Xand Y is
H(i.e. hl%rogﬁelﬁfo,“;%% ﬁj%cgﬁl O%lﬁg%@gafg‘[{})‘% }g%ﬁ%détsnssi ‘gﬁeergwhr? each repeating
unit; Al and A@mpuséiohifmdser conpiineamdmtionesidditipsdt] dov-Gramumsaur-factamted,
substituted or unsubstituted, alkyl diradicals wherein the total nunber of
carbons for each repeating unit is independent and in the range of Cto C,
ia_ is O, 11,5bor TRe loaﬂﬂd aﬁlﬁqgicbﬁ@gﬁﬁ@fediﬂcﬂaﬁnassdv@gﬁdtﬂelr)ht(b_aﬁfbnédﬁcﬁl&t&’ddaﬂg gni_t; R i:ls
i near or branched, saturat or, unsaturated, substituted or unsubstituted,
wherein the t&ff "taﬁh‘fﬂ%’rnsﬁgf"‘%c%ﬁ'%bw %’PBW%BVW?‘SEI]%W%CW?SIW?S H(i.e.,

hydr ogen) or a nonoval ent or divalent nmetal cation, ammoni um cation or
substituted amoni um cation, or an al kyl or substituted alkyl group; Zis H
(i.e., hyl@rogdhy By oamingreparatie oy PtyﬂaF erseediag dpims avhas#in Bermoni um or
substituted agpRpisiOnGRiie? BomAds Linom dRduiigd: 01% to about 10% by active
wei ght of at |east one enzyne, wherein the |lowfoamng |iquid machine

di shwashi ng det ergent conposition has a pH from about 9 to about 14.2 . The
| ow f oamBg C P4 i: [ ~ I i13es about
19610 aboct 1008y SepheRbnEh o R S SRR R0 S8R5

| ow f oami ng comabhosi 40%hy wright efiths dompeki€emi n t he conposition conprises about
5% to about 10% by active wei ght of conpounds of Formula 1.

18.  The low foaming composition of any of the preceding claims, wherein the

composition is a gel or a liquid.

19.  The low foaming composition of any of the preceding claims, further comprising at

least one additive.

20.  The low foaming composition of claim 18, wherein the at least one additive is a
selected from the group consisting of silvercare, anti-tarnish, or anti-corrosion agents,

pigments, dyes, fillers, germicides, hydrotropes, anti-oxidants, enzyme stabilizing



4. The | ow foam ng conposition of any of the preceding clains, wherein the
pHis fromabout 9 to about 11. 5. The | ow foam ng conposition of any of

t he precewongioxssi7as, wherein the pHis from about 10.5pco/usbavtsmis 6. The
| ow f oam ng conposition of any of thgypreceding clains, wherein the at

| east one enzyne is about 1%to about 5% by active wei ght of the
conposition. 7. The | ow foam ng conposition of any of the preceding clains,
wher ei n t he atgdngapto-niemes pgriemenaldeliydes ketbndseastrs anal@ykaseierd. The | ow
foam ng conposition of, claim7, .wherein the at |east one |.ase conpri ses
at least one BaEseied sy soients yrbistongeccl, gikehiit Shathes BART  on of any
of the precedipagagihgsysemswher@hbitatiensahert@ast one enzynme conpri ses at | east
one protease. 10. The | ow foam ng conposition of claim9, wherein the at

| east one protease conprises at |east one al kaline stable protease. 11. The
| ow foamng carpsy foaMhgbmpBMif oftdh@ oPthe gRAEIL EhigdsTarthel Bshhi@singeoNpri si ng
at | east one thickener, wherein the viscosity of the conposition is from
about 1000 cpS§ORGIEHBUECTHEG ™ ps as measured by a Brookfiel d Visconeter
Model S63 set at a speed of 50rpmat a tenperature of 250C 12. The | ow
foam ng conposition of any of the preceding clains, wherein the conposition
further c2<3rrpriTéééovafoamgrtOmﬁﬁﬂ%@{)Cﬂql@daiw Goln ths AL Yo ROt EREAgENt 198 The

| ow foam ng cop@siitiion of claim 12, wherein the at |east one | ow foam ng
surfactant is a nenber selected fromthe group consisting of sodi um octane
sul fonat e, pol yal kol yl ated al i phatic base, pol yal koxyl ated al i phatic base,

sodi um alyghas - i j -dl (e hasul fo
o 18 Pt y%é%?"&‘%é‘g%/'{gvcggﬂ?p\‘}se‘éﬁ% ‘ﬁ%ﬁag%fﬁo‘g?ér@g%ﬂﬁg{af‘g%@%%g‘ge%?ﬂ 14. The

| ow foam ng cooppsdcs from abbutadfy tohbauh20% be eethhef th enmmsitisher ei n t he
conposition further conprises at |east one additional |ow foam ng
surfactant. 15. The | ow foam ng conposition of claim12, wherein the at

| east one4daddiA biodegtadskie tizbivashingcletepiehs@epakidoi c@fprismgabout 30% by wei ght
of the conmposition. 16, | ow f ing conposition of any of the preceding
ol af e, whbrei n fbathbLep B APTREReEE TR ab eS| el it B Puer 17
The | ogedeadFomesl€ Orpeptitin@n of claim 14, wherein the builder conprises
about 0.1%to about 40% by wei ght of tEe conposition. 18. The | ow foam ng
conposition of any of the precedi Hns, wherein the conposition is a
gel or a liquid. 19. The | ow faHy ng conposition of any of the preceding
clains, further conprising at H%ast one additive. 20. The | ow foam ng
conmposi tion of claim 18, wherei® the at |east one additive is a selected
fromthe group consisting m@;ﬂég&wcare, anti-tgrnish, or anti-corrosion
agents, pignments, dyes, fillers, germcides, hydrotropes, anti-oxidants,
enzyme stabilizingagents,g pro-@H,fumes, perfures, al dehydes, ketones,

esters and al cohols, cartrjefrs, |prdcessing aidg| [sol vents, anti-abrasion
agents, thickeners, erRzy-r@e—-Qvtﬂ—l—'r@Ha)g—C]J—A’—c 0—W
X

n
wherein n is an integer from 1-30, or mixtures thereof;

one of X and Y is SOs-Z, the other of X and Y is H, and X and Y are

independently assigned in each repeating unit;

A' and A? are linear or branched, saturated or unsaturated, substituted or un-
substituted, alkyl diradicals wherein the total number of carbons for each repeating unit is
independent and in the range of Cg to Cyy,

ais 0, 1, or 2, and is independently assigned in each repeating unit;



packagi ng systens, and conbinations thereof. 2 1. The | ow foam ng
conposition of any of the preceding clains further conprising a corrosive
pr ot ecti ngoageniss2782. The | ow foam ng conposition of cl acmukgoobsiei n t he
corrosive protecting agent is a nmetahkgsilicate. 23. The | ow foan ng
conposition of claim?20, wherein the corrosive protecting agent conprises
fromabout 5 %to about 20% by wei ght of the conposition. 24. A

bi odegr adabl e diR hwéistur g bretkady exttiratd myosiksdtimeredc eurbstitugd mg : unfsubstitabd ut
0.01% t o about % by active i ght. of ,at, ] east one surfactant of general
For nul g%ir,emg[gen{?%a??}lrﬁ & 0%8?%%‘1 %IgTQW%O }ﬁ)znil s an integer from 1-30, or

m xt ur es t her eof W i9Heorafmofioasieht Yr divalsid madal datien, atnn@miumd caioandsubsiitatel, and X
and Y are independent| ssigned in each repeating unit; Al and A are

[ near MOPOBEHEAIe O ST S ORI BPPed, substituted or unsubstituted,
al kyl diradical sz wher e idgovalingllor MEWERSE n@ftal CAKBONEMMORIuMAEH siERRAHI Ng
unit is independent and in the range of Cto C2; ais 0, 1, or 2, and is
i ndepeABBRPIWN R4emGRed in each repeating unit;R is |inear or branched,

sat ur at edrdd aboRBEH ab Sbut 0ABY bt Qb g oMl 1 He ichAn@d whife B t8d Rwt he tot al
nunber of carbon atons is from1l to 24; Wis H or a nonoval ent or dival ent
nmet al catfPBning dawe maghine dishwashing deigrasnt compesitieimpas ginihirenebon 2 topbodih al kyl
or subst lluquw@réwhe%ﬂy&m& is Sublstaffia1) FRRP YA Bhike.OF di val ent netal
cation, ammoni um or substituted amoni um cation; and from about 0.01%to
about 10% by active weight of at |east one enzyne; wherein the | owf oam ng
liquid hi n i i - ! it . f bout 9 to
about 14 and TR oy B ela e e T PR o B 1 M Ot e
25. The bi odegompesition islsubktastsily fige dEplesgient and gniptesititlloftecodf hypaihiorit®,
wherein the conposition is substantially free of phosphate and
substantially free of hypochlorite. 26. The bi odegradabl e di shwashi ng

det er gent26c onfitas bioegradableclishivashish danrgene tompdsion ofiplash 19, avheeiipei ses about

1% to about 20% by.active weight of c s of Fornmula 1. 27. The

bi odegr adabl o CHEIEEIEPHErseE At o CBHB AL SR wr VPR d8p e o n ¢ he
conposi tion cogphilses about 5% to about 10% by active wei ght of conpounds
of Formula 1. 28. An additive which reduces the foamng of a liquid

di shwashi ng detergent by at |east 10% the additive conprising: from about

0.01%to zaboUtTh@_Q%_zié@facﬁtﬁieiﬂ&@é@i%@et&éerﬁ%o&ﬁ&ﬁfon%@laﬁxU[é,%ﬂie?ém thef general
Formula 1, conprising: Formula 1 erefn nis an integer from 1-30, or

m xt ures t her EPRPOSHnE coMPKSes gbouy Syato gbygut 20%thyachyeueiglfol xompayngs ¢fs H  and X

and Y are Formula 1.

28.  An additive which reduces the foaming of a liquid dishwashing detergent by at least
10%, the additive comprising:
from about 0.01% to about 20% by active weight of at least one surfactant of

general Formula 1, comprising:



i ndependent|y assigned in each repeating unit; Al and A2 are |inear or
branched, saturated or unsaturated, substituted or unsubstituted, alKkyl

di r adi calwowhevossaist he t ot al nunber of carbons for eachpcepsatog3uhit is
i ndependent and in the range of Cs tggC22; ais O, 1, or 2, and is

i ndependent|y assigned in each repeating unit; R is linear or branched,
saturated or unsaturated, substituted or unsubstituted, wherein the total
nunmber of carbon atoms is from1 tkor@glalwis H or a nonoval ent or dival ent
metal cation, ammoni um cation Q,rHssubsti tuted amoni um cation, or an al kyl
or substituted al kyl group; Z ils"H or a nonoval ent or dival ent netal

cati on, ammoni um or substitut ed?anmoni um cati on.

Y—CH

0 (CHz)a 0
R—g—-’ O—ﬁ—(CHz)a——(T:——N—(lil)—-O—W

L X an

wherein n is an integer from 1-30, or mixtures thereof}

one of X and Y is SO3-Z, the other of X and Y is H, and X and Y are

independently assigned in each repeating unit;

Al and A? are linear or branched, saturated or unsaturated, substituted or un-
substituted, alkyl diradicals wherein the total number of carbons for each repeating unit is
independent and in the range of Cg to Cyy;

ais 0, 1, or 2, and is independently assigned in each repeating unit;

R is linear or branched, saturated or unsaturated, substituted or unsubstituted,
wherein the total number of carbon atoms is from 1 to 24;

W is H or a monovalent or divalent metal cation, ammonium cation or substituted
ammonium cation, or an alkyl or substituted alkyl group;

Z is H or a monovalent or divalent metal cation, ammonium or substituted ammonium cation.



