HEPATOCYTEGROMHFACTOR ( HGF) BI NDI NGPROTEI NS RELATED
APPLI CATI ONS [0001] This application clains the

whesafiszizand priority to U. S. Provisional Appl PCHUSINT/012995
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Nos. 60/810, 714, filed June 2, 2006, and 60/ 860, 461,
filed Novenber 21, 2006, the disclosures of which are
i ncorporated by reference herein. FIELD OF THE

I NVENTI ON [ 0002] The field of the invention is

nol ecul ar bi ol ogy, imunol ogy and oncol ogy. Mre
particularly, the field is affffypdy- based bi ndi ng
proteins that bind human hepatocCyte growth factor

(HGF) . BACKWN@SE@QP%OH@%}QSWL@'AQ‘@\sﬁLﬁiéNfs

(HGF), also known as Scatter Factor (SF), Is a

mul ti functional hetEFﬁﬁJﬁEﬂﬂﬁHEﬁﬂmﬁH@TﬁﬁQduced
predom nantly by nesenchyma I's an effector

of cell X i n t ro ne or
(Bottar ihbst iny 'ﬁ'fgg'%ﬁ%%’ N%t% thh %‘gt %b%epc?%slgﬁ et a

( 1&33bp&k\ﬂﬁﬂ: MplBhﬂPhﬁK&lg AGiIgh at1iS6 oxPgen-Dhient, alfrecess for its
human Met recept or al so known aas. "c-Met. " WMafur

A CPReBAR AR 00 i35 5B R A Ented wFinE oty 42l

t h@nbicehdiciors.Publ i shed studi es suggest it is the

a-chain that contains HGF' s c-Met receptor binding

domai n. [0004] WeCKGROUND OP THE INWENTEONecept or,
HGF nmedi ates a nunber of cellular activities. The
HGF- Vet TeddeRrkd e hiateviditér Shoibinfuppet eas'en liver

regeneration, wound. healin ural re rati.an,
angi ogedB&t %’“’arﬂ?‘??ﬁ!“i"‘bﬁ‘&ﬁ?)%é%‘ﬂ atg s cgr X?Hf?de‘f' ‘the trade, and

( Zﬁ%ld R&ekn tol lle@r to e ixe Dt lc USARBIS 2flltgl‘sm;‘lﬁ2804 The term
Bur ess et a (2006) CANCER ES 66: 1771-1729, and
BRsEnthefpamulg 0§t agEge sprmponenyin theriple salt, is used herein
Efﬂcﬁﬁ o aelttfiy BotaSEim IS, 5@9 ipBfbx§monbRafat0f HGF
u at or udlng antib to treat various
d| B@am méngpersulfotess aHGFd hes 2 theoyeticabactivg rpgen content of

o8 9% Bt S ak SERRRSLARy SNBBI SR il . bos aopicl
208%1ve b?(jzgéh ccgrﬁémsif amw zb%i dt lstrcqugnmeé thas tipeopurity of| |

oo ARBE 300 RSB B b o gy 980 e
poloythe ptesdﬂceakfanmr ﬂpmtm‘s inlver polopptsifi adéltwha(snsh as an anti-
cal | ed hea s_and.twa of the pol »
CHETE SRV 804 AR BRR LR proctigs. HBER ben> (40)
I Myeaged bythermﬁtﬁﬁw ysf oxybehiigitie poitaisiuen ﬁfoﬁopcﬁﬁlﬂﬁﬁé aipl®yalt in

an inte ai ndi su e bond. The [in av,
chERes %fftgafcrsﬁwg ® oy the ?ﬂfmﬁ@?“‘{imﬁt‘ ?tEh i |ay b &iitutated
di s34 hérdentheHom the kigHtiondhPhe deSoBPERIRGESS Bk nidpersulfate,

varia%le region (VL in Figure 1) and one constant

region (CL in Figure € e chain is
conposed of one variaé#gs$gﬁ?jﬂﬁ @?F'ﬁﬁFlgure 1) and
at | east three corrdrésnt ACeg ORMEigKIRE [OTKAOANd CH3 in

Figure 1). The variabl e regi oveigkd sSTKIB8O5t he
specificity of the antibody and the constant regions

have ot her functlo 0006 and structur.
VBRI R FoPRIPRAIE 14F OBkEet SRNCIGH e Bapgh ibaidaBy te
c Oﬂ%hﬁib‘ixtidhrsﬁewhy e amamr@bhefdra@uaagm;ﬁ ahe welgho WAKHSO5 is

by ropeha Pyt Poiehs oE s et BT LG DAL APt FeEeyeen

Théart, Bf 86ursE)Be. defedmPiddefforh Py réddtons @Eﬁalspﬁﬁéinm iodine

are responsible for the b|nd|ng specificit

i NPT RAASSIuM dedidk) ifecexappls; bsingyaatiative, _5%(? #etye Qgen in
as di agnostic and therapeutic agents, typically it is
desirable to create anti bodi es that have the highest

bi ndi ng specificity and affinitly to the target

nolecule. It is believed that differences in the

vari abl e regi ons can have profound effects on the
specificity and affinity of the antibody. [0007] U. S
Patent hb 5 707 624 descrlbes the use of antl-FEF

o, g, . o 17 o s o o




agai nst one another and the regions defining the
signal peptide, CDRL, CDR, and CDR3 are identified in

whoooes431The unboxed sequences represent FR seqRentsmN7/012995
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[0015] Figure 3 is a schematic diagram show ng the
CDRi, CDR2, and CDR3 sequences for each of the
|nnunoglobulln heavy chain variabl e regi on sequences
presented in Figure 2. [0016] Figure 4 is a schenmatic
di agram showi ng the am no acid sequence defining the

Co | .4 t
C OpRh &}in hAIHPOGL BRI Audifa B roE BRI dARbRGHEELAE R or for
anese3DivatiousTondatiinsactiing. sequences for each anti body

R T e

[ dmrnroétcladg ioff phntedsmn‘ﬁgé)oardsoadecdkmu enpmnted eppcais bodrds.

st?g‘d\ﬁe i '615[3&%0}6%&12% gﬁg?%mgasch%g@g, iop %ggkﬁﬁoemmng

t hﬂobéﬁ?ﬂlﬁﬁ@ poltassium hiogbper&kl&mnua'betahing sbhglonﬁl havmg low inert

sequences present ed e 4. 001 ure [
o SPRe ceBr s epd bl wElehCarriant Bte AL The composition
risell AR IutiontfPotRENMmPEbhypersulfite RiVihg &dinimum actlve
anti bodi es 1D3, 1F 1A3 and 2B8 in aU37MG xeno%r
roRMSIEEN DPBiEh akar eFtivalert femperatis; eqpal tg frpra gbout 1.5 10 about 5.5
COfi s ML O ?%ée‘n “dofifenfBt iR aGie S4B potishdmRsRspREkulfaR wh
antl-iﬁF agtlo Fnsquares gorrggpond to antl-HGFWen
anthe m@@,‘smmnowrwlfa& issonplately sissalved. B is agetive oxygen
anédr{@a%f%%s td 99894 £67 e Thfahiol F af sOIBBHS. SPHEBYoL&dsH6r the
results Troman experinent to nmeasure tunor inhibitor
acpreparation pf thetsolutiop camprisediingsing solid petassiumpanenepersplfate
|
o e DB G0]3RH i
t r foanginesjuilbrated sluriyCEndsepataticlg ubdBsolxed solidsdp ohtidn a solution.

I - bod
ﬁ&h\gﬁ%rbg%defggx t(f ﬁﬁ?dia"q% Cultrjrﬁ r&o@%pr%li‘zﬁg g@ﬂgoﬁsohaaﬁﬁé even
S utﬁghasri acting ogygenaoatant. aEmmluerr the gtoasgeestability afithe Tufano et al.

oot R Sheh AR e oo R R per i Tt Papitet

hLﬂ[&ﬁigzﬁ&aQBSr ﬁﬁppxhgdérﬂ&ns abpeoBlakl e |ists the pairs of
Kappa Ilght ch iﬁ 13%% heav Ealn tested. Tho ﬁ' b
ant i bodtdgdegia estP e bl solutions AL PRSI manoppisgifate that

Vet e aNaENG etV ok ycBRohRAERR REABES EEPETHiSRIBS Hesitdbi2b]
Figure 9 is a bar chart summarizing experinental data

i nERREAYS the progess faramerestehing efpraped wirngbragds thyough use of

exadnuéﬁtvﬁea Q%J@am Hscrm@ﬁﬁ,lg%muoa@ bidvediNg RRGer ihbtiBnEAEd

or chineric was cap tured on an anti-human Fc Chlp

H@Dmmtnatmg apd higdrer wetghépwswﬁﬁpﬂwomeeh iltis alse desgable to
} Aidhte th?! 1&31&5‘35&2%1’ PAS) Qﬁent@ﬁxa{: El?)%te%@tlﬁéipwlds during

(po ona oat a anti b

C aqjonage anmsmng@épgtaeﬁmnmmmmﬁfmezsebn@as In all

an :

o1 SRR iR, AR MY & it BEEA B Epiof i rher@ Bypigablc
andloieyth rginimized iert o fagsgdtnd The ptdsenthuvmmonenovndemmh
anthq?d (kappa variable region Kvl-39. 1 and heavy
chEI &ri abl e region H5-51 .1); black bars

correspond to the humani zed Hu2B8 anti body (kappa

vari abl e regi on Kv3-15.1 and heavy chain variabl e

_region Hv5-51.1). DETAI LED DESCRI PTI ON OF THE

I NVENTI ON [ 0022] The invention is based, in part, upon
the discovery of a famly of binding proteins that
specifically bind, and neutralize the activity of,

HGF, in particular, human HGF. The bi ndi ng proteins
can be used in a variety of dpagnostic and therapeutic
applications. The binding proteins are based upon the
antigen binding sites of certain nonoclonal antibodies
t hat have been selected for their ability to bind, and
neutrallze the act|V|ty of FEF. In particul ar,the

. T o



Tyr X3 X4 X5, wherein amno acid Xi is Asp, Asn, Ser,
or Thr, X3 is Phe, Ser, Trp, or Tyr, X4 is lie, Leu,

wW@rooe¥312X5 i s Asn, His, or Ser. CDR H conpri sEGI/UN®07/012995

am no acid sequence X He Xg X9 X10 Xu Gy X 3 X1 X15
Tyr X17 X X19 X20 X21 X22, wherein amno acid X is

Lys, @dn, Qu, Val, or Tyr, X8 is Asn, Gy, Ser, Trp,
or Tyr, X9 is Ala, Pro or Ser, X10 is Gy or Thr, Xilj
is a peptide bond, Asp, Asn, Gy, or Ser, X13 is Asp,

Asn, Hi's, or Ser, i n or Tyr,
" X1 is Asn or Pro, §e6F0fH£ ; 1~(%Iu Pr o,
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or Ser, X 19 is Asn, Lys, Met, or Ser, X20 is Leu, Phe
or Val , Thke ptesent lny@nquommsea Aompositipn Comprisigp ¢ sphution of

SSho S @?%?%%8“%@%8 s A

ambmt&6A8%. X23 is Arg, Asn, or Qdu, X24 i's Gly,

Leu, or e tlde bond
o s ainenresal lsxﬂfsm&fﬁa%p prrisey #itead RR mefrepindtion of a
Tyioluﬁﬁh bﬁp@taﬁﬁﬁh intthopexsdlfatt dHyingran B¢tive &ygen cantent of from

ot A esphpucl o et e miigee e Bl Ngled sturry )

Argthst KMB 048750 upaQ ybmwbter/ih@fﬁaem tofd@mpletely
or Tyr, X33|sl\/btorPe 34 |

AI
| ¢ disolie the soligoand ifixan plkalipg matesig! i 39)8??93& H‘ fl%ved-

bogchldshgob{mygg‘ghggyl in |ight chal n and t he
i mmunogl obul i n heavy chai n sequences or the fragments

t her eof Thapresentiprsmiondfurtheresomnrises an improyedime

t haicrbBenidgnR (&?\E@n{‘t}ﬁq p@ve‘ﬁ'ﬂan't B plisedRbhiaeig fe surface
an antigen B n ragnment her eof , or a biosynthetic

antoi beorighesi wish a[lmgmelcham soditoreoaintaining # potassiven WoRopersulfate

S CHGH &fﬁ%&{xg LJi‘ ct JE'BJJ@/%% QQHEﬁtrbflﬂchH Eb&ﬂ 3' ‘f%%}%&ﬂ% 8%.

i mmuno eavy aln are | nterpose

framsvvork regions (FR). [0028] In certain other
enbodi nents, the nogl obul i n

l'ight chain and the i munog| obul i n heavy chain are
| nt er podbed pmpmewmmmnmnsmwmwees high strepgth solution of
her. %
or B Bl Al B anBRREE ey Ao EDE 6 abopt 3.4% o
b| aletsit B 8Ya by MEEght Tarel amnmahgatpmxorems domity preparatim) Thm

RSB Bl Ce il i btadsil Bcob SIS GRRRRAE 10,

h e@l@HS@g;Iﬁﬂ&@n;l@jSer)eg qeamtityhEweten intsoffidientun ogrinpletdly n

ht .ch bl Qn_.an t & I oy
neospiEn ool dpncothai o Bt b i ARFRREOARA By, and then
bi sepparagingivindistalved scwldisrtg obtallmﬁleHGEtloﬁhJé' teDhtesand inp/ent e

a ence sel ected t 0 t f SE

" oARgimag e nE i palet o SuhifCL i iy gind then the
I( %ﬁﬁ%nnessgﬁ(eilgsﬂadd&ﬁtdl?lgﬁ%lz%@pbgg?ﬁn Bli&llféi@ih&)scntSEQxe
78slprmq indisp e@ﬂ#‘ HIﬁB‘rSFE‘gét(e te 83@%@'&%& %‘tftvéd”‘ygen
frmﬁ&?oﬂﬁ&kﬂ%uﬁﬂ i’xﬁin‘é e8GIfAE oBEHQ prédedOnventidA3) , - SEQ

ID NO. 19 (2B8), D. NO. .29 (2F8), SEQ ID NQ. 39
(3B6), Hetgingteyell sablbelgwfﬂld CapRInIEFiRRS ars grqviges)in expms

| QN gifdi¥elin)100 WitetNRd alPedndéitdations ds wefght Pet'c\@lt or
206 éLRI\/RZB LO) . CDRu conpri ses a sequence

s eg/dBPg golptiom ﬁﬁ@ngw@rvplecfehmesappf@"aﬁtewqqoevmonibO g

( 1&&3\%&/ l?g% lvptg?@rr %ohgﬁ%hgoogg@zj@ g é’}cb { %\F’\%ht g@ggn since

(1@@)spe<3§@graynm@f wler( appByXimateg gEqumemoowe{rmme The
Thr oughout the specification and cl ainms, the sequences
denoted by a particular SEQ ID NO are foI | owed in

par ent heses by the anti body that was the origin of the
particul ar sequence. By way of exanple, SEQ ID NO 8
(1A3) indicates that the sequence of SEQID NO. 8 is
based upon the sequence present in antibody 1AS.

[0030] In one enbodlnent the bi ndi ng protein

o o o e L e I T R T o




[0039] In another aspect, the invention provides an
i sol ated binding protein that binds human HG-. The

whemditegg2prot ei n conpri ses (a) an i nmunogl obul PET/OEA0Y012995
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chain variabl e region conprising the structure
CDRHI - CDR H2- CDR H3, and (b) an i munogl obulin |ight
chai n variabl e regi on, wherein the i munogl obul in
heavy chai n vari abl e regi on and the i munogl obulin
l'ight chain variable region together define a single

bi g8l Pty bt e (pBtasiuRfinBHopersfatd {eple sESinGhdtertdt 20°C is about 30

co ri ses a sequence selected fromthe
08g waterdmogedetpibh apwaryng tempgratuses SIS%O‘N!D"‘ Tabledgwiow),
45
( gg' ;21 hgarbaétn(ezg 5@59&19a“91 oisgbo(lﬁlg@)té ?E(th::l% ‘%Oan q
SEQ ID NO. 75 (3A12); the CﬂBﬂLQénprlses a sequence
selected fromthe group consisting of SEQID NO 6
( 1{AB¢mp. SEQ rifde N %mt(\@wygesm | D NO. gonmpomgnt SaggQ

:<EDBN§)J IR, Sl Nhd® (R PRS0 e T%e504, &
b 8

1
O NOC 402 (Hu2B8 Hvl f oMz, SEQ [[D N&1 203

(H32BS8
HvBba—l—agr—Hu2B8 1 Hv5-51 1) SEQ HD l\ln 20 ’LP')BSH(:) :
and 18]I 0 Ko 205 (LRIEESHO); [and®he (R 10
COITPRIGES a3GeqUence Sglggct ed fom ghe gioupss 11

copsistiing of SEQID NO 7 (1A3) SEQIDINO 17 (2B8)
SHBMENO. ™ (2F8), SE@0ID NO. |37 @386) SEO@lI D No. 13

A7 GRSt —SEQ D NG: W‘SEQ DNO—6375(IF3);
anﬁhgga ‘ﬁg 17 (3A12). [0040] In gne eénbo Pnent 14
th Sbﬂhdlng4®rote|n conpdi ses ar |nﬂnhoglobuﬂpn heavyl6

H . oDl
c hladr—rdriable FegH-orf—eofipr+Stig—a—tor H J.ﬂ..unpl -S1T116

t h& Complete cetupdteEEaPutich dcorbmedcidly, avail@R H conpri si ng

th e f .S ID NO. 6 (1A3); and a CDRr

Wﬁﬁgﬁﬁﬁ&"& dnce of SEQ ID NO. 7 (1A3). [0041J
I n anot her emnpedérieéomplbre satuisted golptian’ tismapptiaptd patassium
an i nmuno Iobulln heavy chain variable re
coMPPRTH at%‘%ﬁ%hé{fﬁ%ﬂ TPHHPIIASIER aftpéwegrss atgselufipps of the
NOpridsart aﬁ&em &e@@ﬁs 5122 &)ﬂgl)étb | (MQ0% BisSEINEE nB@taQ#‘m:ﬁEQ
ID NO 16 (2B 202 (HuZBS Hvl f ﬂi
NOmopgpersy esolmsas avsrmmimt%tali than @E RES triple salt
20 %Jaﬁﬁ%hl@)rrﬂr FoEEXdnkpING sotfiion( doRiMiBE |U@% a@fWe @3(8ygen will

conprising the sequence of SEQ ID NO 17 B8)
[ om'} ldss of h@Yaradritseastivel pnegen in SR dlays B2 p?rr@t frilfe of 910
Ve 88324 '“FIH}‘J‘R)%L gg@g/o%ch%‘&qugﬁf‘fo sYiRd h&as

regloh conpri sing conpr I sithg’ the sequence of
SEfRohbpddnlfRRE, 1(1 ZBS)daysaoﬁmlﬂﬂfemﬁWDsiamg stoted at eeprance

gfe Eﬁg@&%‘%& 6t|aB %Afﬁ%g?%ﬁ%@{léﬁ% u? apegsoth%}ﬁons is only .

e ﬁhﬁiﬁbmﬁﬂfqr uséewheredhagplptiat isito be mqmtwahm aafew weeks depending
|nnuno | obulin heav ai n varti abl

a8 amr e OB ond Pl i
( 3%}e céncehiratt? selatiph having befier ssaqgestamlq,f ) coBiplée
36 (386 rising the sequence of SEQ ID

g)t‘m‘[‘lnganﬂqﬁn%hot her enbodi ment, the

binding otein co S n uI|n h
e S TBb o e gRR RO BB Rl Y SaTeRR el Fokions gt
t NeXRENEQRADS Qﬁct%ﬁ@neh@n e trﬁ‘;ﬂ@iéli The %e I'd&ygen generated
conprising the sequence of SEQ 1D NO . 46 E?
a @mgmlq 15 s hilpwerstham e 18&@@&66@%@6 laﬂ?lt@%
1) xHOARkeperdaitds. "elonP TRNE i1 TBEN bel 2en Biaf 8 26PCP4 E8iRplRte
conpri ses an inminogl obulin heavy chain variable
region conprising: a CDR HL conprising the sequence of
SEQ ID NO. 55 (1D3);a CDR H2 conprising the sequence
of SEQID NO 56 (1D3); and a4CDR H3 conprising the
sequence of SEQ ID NO 57 (1D3). [0046] In another
enbodi ment, the binding protein conprises an

i mmunogl obul i n heavy chain variable region conprising:
a CDRnlconpr|S|ng the ‘sequence of SEQ ID NO 65 (1F3)

o P — 1~ o o o o N~ 1

g prmgdes a



[ 0053] In another enbodi ment, the binding protein
conpri ses an i mmunogl obulin heavy chain variabl e

WO e@rossiebnpri sing the am no aci d sequence of PEFUMETF012995
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20-139 of SEQ ID NO 32 (3B6), and an inmunogl obulin
l'ight chain variable region conprising the am no acid
sequence of residues 23-129 of SEQ ID NO. 34 (3B6).
[0054] In anot her enbodi ment, the binding protein
conprises an inmunogl obul i n heavy chain variable

re

203 SO g P R O A RSB ke BB ave an

Iigﬁb@@hﬂgﬂlvanﬁa%MEnT@©lon conpr|S|ng the am no acid

sequence of residues 23-128 of SEQ ID NO 44 (3D11).

[ 0055] | n anot he0&AxcAHEDR + 30he Q0B (AP8f%)ot ei n

conpri ses an inmunogl obul i n heavy chain variable

r2 Sljh@ébxﬁpmrf Sldaw ofdJS Patennd,8 08,242 Hawm@d e oﬁi'gelfrﬁ%jrﬁhml 9f 0.7%
-141 o E D nd an | nmunogl obu

| i gn-36%ailn W%??&Bf%c?‘%?%wg;%‘g'ﬁpﬁsﬁﬁt INKENULOR GOPBIESFY 2

S egpI@GEo PpotasiRint Hihopdrsdifate ﬁ&vxﬁEQn leBhd¥ed Redve( &mi{sos , and
[ 0056] In ‘anot her enbodi nent, ndi ng grot

copying BB agtive; Wﬂ%bﬁvsbfwmﬁbﬁetawymaabﬁ%% Vool welght while
r eag@eor&am éaa&dtéaﬁcamaﬁgn%f&héﬁﬂ.e&@% of residues
20- 141 of ID NO. 62 (1F3), and an i munogl obulin
li ght cﬁmferab rthgmtafer@rgfgem censapirafshereompesition ofcthg prasent

0%‘57 ﬁffr&ﬁ baﬁg’ %0 ;ggut%fs‘)’% delt Me%r t (aitgl?i)atlvely from

n anot er ment , |nd|ng oteln
c oot § 686 tmabawtr889 peroenti by \Nelahy alipraptively fiogbalkeout 3.6% to

oo SPERE S b E T lilafdd ERURAR S OF o B F 450

| i pevtent fogiweiglaty alidyhativedygfrom X 8%ptioi abontyS ﬂ%epamm by aciight, or

[ GOBETRRLERR AP % 5T g PRl Rl el fistive oxvgen

bi ¢uhitéiy higtet & theGanpelie phefedréd.act ant i body an antigen

bi ndi ng _fragment. thereof, or a biosynthetic antibod

o e, [ O6BBPAH i porableis.ssBireted SRR OERYGHTH BARglersulfate
aNaridstfik @bmﬁobs dekciiBedind 8. Paichos, 8108, mdz thél 510t SICEE m?&lpeesem
bi ndi ng protein cqnprises (i) .an i bulip Ii

c Hé‘l"ﬁ“t%’rli‘aéﬁ?@eﬂ'éﬁi 5 §%‘I‘°§8fré'é°’fsr Lfctive ox gen
C OkbshicerthAtfbn? fOrSEQadthmy dn Basid;ias58 %Kléire hbr kofkhtrated
chain varia ion), SEQ ID NO I79 (Hu2B8 Kv3-15.1
| i sphationsaf rﬁhwnesq;% inveption l§p hawrmlqwsripsrt 3Wfte $3i0 B3 C
|1 GfcediRaidh. Vel &Mp%sﬁﬁﬂk Bf‘ah’e ;ﬁ‘é&nﬁﬁQeﬂtBMve Jag'gammum SO4
(LRMRZBBLC i ght chain variable region); d (i
i ngAmtRRlod bmutrii i%anryf%#dy B Wmam of aboyt éﬁ‘%s eﬂa%@relaert sulfate
fr Ao &Hgg
ﬁ‘%??staﬂﬁ hQP al n v vfeger X é‘f? th%Ev(S]tlF %o 8 advantages
( Hor Bvelrhl eadlusme alhe Qﬁmqsltmhaa lerenterespirage) stalghty, Iami KQuires

| ke RS YDA BB AR i Rb BB Bl R e Helfmed

SEsp packagfed préduct. memqrgé‘tﬂfatdsadaiuee&reabt printed circuit
reqgi on).. The. bhi ndi teln ca an |nt
S jero B na el bnliR shortis il kPP Esftucsg sulfae buitd
bi wsynddniet ioxygert is beslynishede . THiOOOhdd the anmbblensf prapettircuit
e invention provid n i sol ated binding protein
¢ nr e e ed i EasE SHAHGE SRLBERH ot | Ses
( i) an Tmrpfb@@{tom&nluen Iﬁhx@kﬁr c@h@ﬂ@eﬁebméﬁcfof px@:ﬁh.thl‘i&n of the

group consi s 77 B8 . Kv] .

a‘i&’é‘gp e 8‘F€ﬁ‘f‘§ Hn “1“8{‘ %“%b&filag Wing aﬂb"er\@‘yge“
18¢vélsu 2’58 pf@bgssl&f the preSatiaven®ios icafiprisés Wi yiag lsokid pétassium
(allele 2)), SEQ ID NO. 197 (LR2BBLC + Kappa const ant
(Km(3) allotype (allele 1)), and SEQ I D NO. 201
(LRVR2B8BLC + Kappa constant (Km(3) allotype (allele

1)); and (ii) an inmunogl obulin heavy chain sel ected
fromthe group consisting of SEQ ID NO 163 (Hu2B8

Hvlf.l + Igd Constant (A n(17,1) allotype)), SEQ

IDNO 167 (Hu2B8 FNSa |+ IgG Constant (d n(17 I)

N~ 1 A — I AN 1L~ O rea A




the am no acid sequence X i Tyr X3 X Xs5 wherein am no
acid Xi is Asp, Asn, Ser, or Thr, X3 is Phe, Trp, or

wag7/131es lie or Met, Xs is Asn, H's, or Ser.PCDBS187/012995
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conprises the amno acid sequence X He XgX9 Gy Xn Gy

X13 X14 X 15 Tyr X i7Xis X 19 X20 Lys X22" wherein

amno acid X6 is Lys, @n, or Tyr, Xis Gy, Ser, or

Tyr, X9 is Pro or Ser, Xnis Asp, Gy, or Ser, Xi3is

Asp or Ser, Xi4 is Ser or Thr, Xi5 is Asn or Tyr, X7

[ Sméaapmmi%rté; a qfiantitysofAvater nﬂslﬁfﬁc&lyto amplkrly disslivethe solid,
or Ser he or, Val

& o Sk e mrtetal Fosed Wemating (Bt e fugg and

X2femt/l &2&1&{%0}(%@ s6fds. gi(gﬂoa@% he RollY botadl@mehOncPersidfate

acid X23 is Arg or Qdn, or Leuy, X25 is Asp,

a §nd yyptega:igéﬂpqeg do Bgmjan g@lhll@ra@yhgfy gnggmn' the alkaline material

bog%zf&i 'S%ltﬁbl@%mdhﬂ@ n%&ﬁal@fncﬂﬁdé soasuhﬁ ;&yxlde ﬂlﬁz&‘shﬁ&

bond or Tyr, Gy Arg or

orhmrgxxdxdlanusn hydryrﬂde/smggrmsms hydmslzie» godyry ca(hoya'@r

Ty otggéﬁ.g-n IcSrblhhte Ododiilfi bidaliidte drt pg'ta%ﬁfﬁﬂﬂﬁl c3iofste! Batassium
I'ng proteln can conprise

|nhﬂhogwgmwmcmnHEav¢aﬁhhanQNMM1he i mmunogl obul i n

i ght chain ences, or the fragnents th

u er not ed
above. Ehe follepine desqriptipg iy specdicsnbediment ‘h‘g‘LB PIREEFRPE the
Pr SYeSdr? lmanbﬁ badedi o the LisbKt the Prbferpéd ?é\as"ﬁi\[rh%gﬁroxlde as the

bi'ndi ng fragment thereof, or a biosynthetic antibody
si alksalifeoamal. (Freay abouh 23 gtio dbort TOL ofi Vitehperdi0Qqe of triple salt

prlgtegw eﬁ?gglrﬂgf]tﬁg%ﬁpﬂﬁ %@?FQ&HL%%@é %%ea&@ﬂh&n 5°Cto

vari a Ing a
s emaiton sefficemtthychigh Kﬂi‘ISOgascgulmhpy dortbé¢ ptapngtxoﬁ oSE@ dhry,

E(Bl?rﬁg?\%w)dgeé %%e)neuow&ﬁig& F ggl ‘(E%fg‘%l 10(15 gsu? @w levels

CObtt ckidlianble @rganseandoino aﬁiﬂdb@tdﬁﬁinﬁﬂt@.ﬁCéh&meeawpmetal ions, such

cons S 1A3 NO. 2
SERS G Hagand i caibey e beptam s e KU 0s 18 psaeb Spigions.
NCrhé8mbditDf ali@ilifie matérial & SuBfRtiehers inegtralifecfioa raaeut 1.0% to
sel ect ed fromthe g@oup consi sting of SEQ | DNO.

( 13bppt 1635 pished HSQ4 coptant ofdheyrinie Agh- Iﬂeﬁ Yy s %E(Sdl gnd
NQ lﬁ@brﬁtje@%br a RS thEAhOsMNBciehProsbiubilizelthe ntdxnum

sequences can be i nterposed between human or humanj zed
FReoncemrasioneat aemﬁﬁﬁéfﬂ compapent; Hef yrrp tigreets dependent on such

COfPokS&Sthe ‘Ea{cm%h%%ﬁcfh 'bhﬂ%nc‘ih?'aﬂoﬁi@ hARS Fs sufficent,

regi on conprising an_am no acid sequence sel ected from

t hmregﬁr@hj;y ahont 2 sionrsg Neutralizatipndakes placgvigh g@ripgiptigmand is

r e S ué%d fgg h‘%‘g& ?%%ﬁ%ﬁ%ﬂk Qg‘[%pr crald d%ge%ut 15°C, to

2 Imiriirhiz 10§67 dchvéloxygeh frdrd3dcaliaedihastespbtiu ék)té&?.ruirﬁﬁydrbmde

SE | D NO. 4 F3). [.0066] In.certain ot o
SR Pt o s IR P (TR TS miion of about 35%
i nfmsibagi aimIK(Dthxy tChaithizectidt 3pbte. Deginghe netaraligatitth step of

haV|n a seqgue el ected from the

Cohe Pegion PLRGeRYOhe BESPRIKeINo8. KHRG is Eopyeried iRihe uss Dhupje’
SEQ S}, N t}ﬁ%oﬁ?aaﬁ)y of B XISONOex&edbd, e salopdciphtadel.D Excess
NO. 65 (1F3), (ii) a CDRH2_having a sequence sel ected
f rokids pee sgpe@&dcfs?@ltéﬁ Fledr %‘fraséq any syesabls seragahon tsekmque,
| Qnmdlr?g%lﬁ%gghmltggg Filgraton &%&ﬁﬁ@ﬁdon %e&aﬁ@m ané
(1 and SEQ ID NO._ 66 (1F3), and ”B
CDhqshtaUP%gﬂné eHkenthe Slragzerdecants ig thejgh active oxygen
CORHhsrl S¥th, % reskatt ihF2rtioh 3nt(a.ilx€€’§ ele@ﬁgi theNQf @S%% F&he
SE? I'D NO 37 (3B6), SEQ I 7 (1D3),

Ndiltgie l@msyallmnereémssr&hmm@sar@ﬁlwmﬂpeﬁfaﬂewmers e.g.,
bet ween human or humani zed FRs. |In another enbodi nent,
t he i mmunogl obul i n heavy chaié vari abl e regi on
conprises an am no aci d sequence selected fromthe
group consisting of residues 20-141 of SEQ ID NO 2
(1A3), residues 20-137 of SEQ ID NO 22(2F8), residues
20 139 of SEQ ID NO 32 (386) reS|dues 20- 141 of SEQ

o NS oA A o P~ T~



[0071] In another aspect, the invention provides an
i sol ated binding protein that binds human HGF, wherein

W0 b@7asmiebody bi nds to human HGF with | ower KDPEX/US2CE7/012995

10

than at 25C. The binding protein binding optionally
bi nds human HGF with a KD Il ess than 5 pMat 37C.
[0072] In other aspects and enbodi nents, the binding
proteins can inhibit hHG frombinding to c-Met. For
exanple t he bi nding proteins can have an

| SRS, SR BT 8

wharuessayed usi ng the protocol described in Exanpl e
7(a). In certain other enbodi nents, the blnd

of ot i nSinsanin batiplr s3s2KESOs KHSOHkrIRdts BHYQs gomponent

Nst tRe ffJst SolGKIE Ghel tlﬁaKfz“ég oﬂ&km léb%t §B]ul§l€ €see Table 1),
nmet hod described in Exanp [0073] The bi ndi ng

pr orost efsthp avemahm@@mfsugeeﬁ ) anfthe pgtaé?lemaﬁmfyte formed

45
gy, 8 e iBraleiof B¢ thSporddurg ydrogth MM ACHSOYS fomain
7( bidisdolvesieortprecipitathe The npwtilizetion step ktiliggsrthe dg’fenng solubilites

5 S8 o8B o B e

Cabﬁjrgmg cNﬁcerfﬁRhon.l E&ﬁjl Tablenly vihiea msassqmdbghomkieds used as the

( 1%‘1’1‘7\/5“3‘?-‘ ﬂg%q“%ﬁb@% %435 {0 3ol E5! :tnjf1 tﬂ%ﬂ of

:jCKQSOé; 2rlﬁ1th pdrﬁSBneﬁJﬁ'alikzﬁlo&)F())f %BKB@OMMW increases the
Pr GO 00 1F3] SRR e SfhiSThaD SRR YoHBH Bf BAEan

be pR:Rtd&R dnd s x\eﬁrdvea S TWeyeSurididsoled pON ANt b Esenksapatraied from the

-the art. For exanp DNA nDIecuIes encog gg | i ght
A°abt-e
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chaluFybyranyinfa qué@?ea RE suitrbplemsaRs erﬁawsv

regi ons.can he .che synt hes

comer ci ar nemﬁ?lhm%rqze éﬁm ﬁ%’%‘éﬁsu‘é‘n%@sﬁ At or ma &gggn solution with
pr omiudsdaeheﬁtel The mssmm/hies lfmuliblk!ﬂcﬁltsl @rhigb sctivnoxygen

atedto 0 ra e uc
rﬁ:&flﬁ@nonet(lg)eloup %ﬁ'§? %oln egl %g%%ﬁ gg f Y5 gﬁ 'metal alt
ex pelabitities) andiiv) alhigiesptiveoxyger Cbrmm dummbﬂimy\m [((C] smﬂnaion when
gene expression constructs encaodin
bi ARRCHTE B ORLARRLICSR S A 45 (P T %&&ﬂg glor cleancr. The
C OBSHideHEhtorl Sativiof Bttive guthdsiin Bifdroper peroRgmafidsulfate (KHSOs) to
Al ternatively, the sequences provi ded herein can be

c| iseicublates éf sigyificaptbngrsatsy thaphas Resromage #xayablgiin the pyjpr art.
t echni qu@Ri1OicRESnf B HAtiB WE PotadsilMinSidPehfilfate tABld KltGo water
aci d probes whose sequences are based on sequence
i nf%ﬂﬁ%tﬁ mﬁgvﬁewla@e&% pelVE QxyepR Valuey the yighd REHRHSOs
Bﬁfg?&givgf} dRpALE. NEhig RRR 18 36REbARcIED Gleﬁkﬁét@l'%%ntlon in the
t” chains of nurine antibodies in hybridom cel
Pr pragressiyslydaren Sdteneakeaad, ivrthe bighest natassium @pa?mwfate to
Sk r - .
Kl 0,05 R RS 26 0o o
( | stglatxems) ofithe preempnemlon wheee thedighaist adtive iy gen is required,
|n c a
PREBYESEI L PLOEk b SCERANRL A BRLTRL b i
Ex efrpd)tassyuxh mdnopeishlfaue mnpll&diel,t té vateg belomt ahouE]1 0@60 provides a

oS AL i e iy oL 5 conens

(Ceﬁér,thhpﬁanarhepat ocel l ul ar carci noma ceI S (e g., Hep.

t.hat do not .ot
| rmu n og (f‘%'l“%’ﬂg BP%? g]er?"d'ﬁsg RS ?pe%{cgtdorh {heg eﬁlltlgnog i %'S'rable to
gr maximizdeitheahe peicemsactihabx ygemmirtthe ieldafSKHE8OI5| SThegrocess of
express the genes of interest, for exanple, the genes
t hat encode the inmmunogl obulin |ight or heavy chain
vari abl e regions. The resulting expression products
can be harvested using techniques known in the art.
[0076] The particular expression and purification
COﬂdItIOﬂS mnll vary dependlng upon mhat expreSS|on

e s o o o - a o




type of antibody engineering is described, for
exanpl e, Mirrison, et al. (1984) PROC. NAT. ACAD. SCl.

wW@2007688127 6855, Neuberger et /. (1984) NATURE BARUS2007/012995
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604-608; U.S. Patent Nos. 6,893,625 (Robinson);

5, 500, 362 (Robi nson); and 4,816,567 (Cabilly). [0081]
I n anot her approach, known as CDR grafting, the CDRs
of the light and heavy chain variable regions of an
anti body of interest are grafted into frameworks (FRs)

fr ﬁf@ﬁ@&hhﬁﬁrcn%ﬂ?&ﬂ)&ﬁms Q& BRIzt odTUThe Win SR f @813n{¥8d water
grafted into hunman FR sequences. |n soneenbodi nents,

t hasedprérost abaws 704 tﬁﬁboah%ll %% e ARAMTH TEqHTEAP Brodige dits
of c&flp Ry Aaﬁg%;d@aﬁmﬁ%fa%ae%ﬁ SRovA LR TAER Nadd pretbrably

conse Sus In order to create consensus
hufram gtRut 1¢%Rsofabowh H8v.cLawehpereentiges\of deioaized orater pypduce

CNRIA AR AGIbAREHR $E5AL ae%Bkg@ aﬁ?Je, bhAREhIdsY ofactive

nsus dm no aci d sequen
d esxygengucldédbased anphemassmflﬂlSactﬁat cmylgemmemml Hiyle salt,

b, Yeorensts pranpid by noted By Yts Bod BRI out GHE B etter
( A%W%%rérfg”&@ﬁaﬁﬁ&n (eﬁ%gxgﬁis sjl-ﬁhﬁﬁg,ré’&ﬁsegdg&mt)ﬁg?f) press. Wet
S‘ﬁ/ﬂ*f&% @2&5 f°gez‘2‘ %‘281% ‘ﬁg‘&‘ﬂﬁﬂﬁh Hon- al. (1988)
NATURE ﬁg Pé%gg;tl%gg z;el it {o%% é)gglseaﬂrese(\l m)m%%blhty

239: 15 FEBS LETT 430:

929@nparpl§l©8<2}he| smhamnapﬁ saRdtent 0,8 8142 and to complete saturated

su S 1ons IOEZe% Baseg%mcél?' q) %%lf'l{fe\zﬁle %ﬂeﬂﬂ@?@n active

uce are created by

_ a noﬂygee I‘df alie «mn;ﬁcmtmnsfof g'«air'esamg invientien {schi gherpit itakes lamger to
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h h
PO E PR U £ R P BUEF of it ik Ty gper shelf
t hﬁfeﬂbff&ﬁ: dobifsositivnk o g }ﬁésehhﬁwmmﬁframtthb sdtye ngm of starting

hunani This ac des r|b , far. e le, in

U, Baiepf cReblRg n b Traes BB BvaRE TRPlg e aRE arive Skyeen
( 20&ls time iBAN T or ERSmplks $Psd1dddns dfARS Bﬂes&ﬁthﬂenﬂon Loss of
approaches tgQ reduce i munogenicity inc

t egq&;we(ﬂg@(gerafr@rq@ﬁts\l;aﬁtaagumr glwﬁroxymonosulfate (KHSOs)

" PRI lY ARbWE FHrdtQdder rBdctiod %ﬁegenw EyeEé;'x!iaftﬁﬁl ng" to
produce humani zed anti bodi es. See, Vaswan et

al . ( 1998) ANNALS% ASTH uat&,,{MVUNQ 8 1:
105; Roguska et al. (1996) PROT. ENG NEER 9: 895- 904

an@hbteT iFnRBtrdNdn, OisCifds, @88 K( isahélfad donstant.t TRe rate constant

veneerlng/resurfa0|ng approach t he surface accessible
anfacbeforad by pleftieg thenatwral log,of (4Ca v it yhsrethe negative slope

replracey (dhre Rt Habitiey 45 16%&%@% esay% fc!rféq{d@ﬂdb‘éu&@él ek
at the sane (BOSItlonS in a hunman an

This ty
f emplg,dav HN)E0 4 rapEeseat %Jlb%/erl?iﬁé@luef di%/y @abam@g lm n
ﬂ;hef‘tonb'get& 639, 641 (Pedersen). [0084] One
exe ary "approach for converting a nouse anti body
into a form suitable fotioyedilegd(1¥9¥Ki n humans is
known as ACTI VMAB r Mt echnol ogy (Vaccinex, Inc.
Ro ¢t eepresent tejnumbier efidaysiblakessiogedugedthe startingrastive axygen by
veghpr to express antibodies in manmalian cells. High
| evel’s of conbinatori al di versity of immunogl obulin
heavy afitie pHydftthe kelutien af élespaq:sdnt invéentiq adbeedjus8adyy adding

o 3kid 19 g Sk o8 ot FiohP SaciA 6. eé)aa%%ﬁgggéf 18890 ricutar

exases| a}oynvanmmhmdidsf are sgitable fctrlthxg parpuse st anlfulioagid and

i nt form. tab e for use. | S . 1S n

pr Blg?slp Bate acifa Sty effallsog’ rcr%ﬁgtrwr?ﬁf:leﬁq}%c %twoxygen
Inc. (Palo Alto, CA) Thi s technol ogy invol ves the use.

of a proprietary human "accepgor” |ibrary to produce

an "epitope focused" library for antibody sel ection.

[ 0086] Anot her exenpl ary approach for nodifying a

nmouse antibody into a formsuitable for nedical use in
humans | s HUMAN ENGI NEERI NG( t n) ( HE( t n) ) t echnol | ogy,

. o o ~



the binding protein so as to inhibit or reduce
proliferation of the tunor cell. In certain

wepdodeirent s, the binding proteins inhibit tunmeeT/Tsio07/012995
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proliferation by at |east 50% 60% 70% 80% 90% 95%
or 100% [0093] In certain enbodi ments, the binding
protein is used to inhibit or reduce proliferation of
a tunor cell wherein the binding protein reduces the
ability of hHGF to bind to c-Met. In other

“%Rfjﬁ ﬂ{gs LIl Jﬂh@ﬂHﬁﬁ&tegéeg slability ﬁgte}lﬁs bf Bf&i'u&m ra
reduce proliferation of a tunor cell even when t

b i svoilteg rate cppstanttd{, i degressep aeti veorey 2a thrgwsfhémqnaw @ddmon

B BRI o e iy
p rshoeu shelfdife mmyysefér the hlgﬂrasbamveomygdsmp@asmm Aonather user who
g ' O\M h él&et acqg\é o en t%trf.mtahn mpre m&%mstek{] %liqgnger%%hgg gf time may

admlmesﬂhe faetivé ﬁ)x)tgaa shghiﬂmﬂua(glahlmmnlhyhdﬂmg aid wl lower the pH,
down .tunor gromt h in the manmal . Accordingly, the

bi MR dgﬂ?hg'can be used to treat tunors, for

exanpl e, Additiandladjiants hhey bedibsolivelonphd sstations of the present
admi ni ster.in o the manmal a t herapeuti I .

R ERTaREiTh ARG BF S?méatmfa?rﬁgmﬁ% xf Soﬁ%%ég Gesfiibeg above

Pr &lrfigthe %Peﬂéﬁhtﬁﬂ'ﬁr@ée%& r Qe thal poi oFfusé,Ro ﬁ%bbﬂb@lﬁd)éhd—product

wi t h anot her pharnaceutlcallg active mol ecul €, . soO
t oreapisementhe AiNERLS FrosRictied havine aRRTPBFHF SO Bl apd paility in

bi fpdip @ﬂf%&kﬁ!:ﬂﬁ Ahiddthe sbinish! ToPeCAA fiajdvakts

treat nen a variety of HGF résponsive disorders,
i neitablerfgr usein the selptiens ofite presers Arvyeption yrhen used psmigroetch

! ugwmmqsaud@ bR s rfof iffiled 16 5 hOFo1fANIf gexmnlsleg-trﬂﬁﬁml acids

ancer, ovarilan cance nea 'and neck ¢ancer, ovari an
C asuchras sulfrig, mhespigoetlc@nd mtnp,v@nt n@drydrochyum quecto the potential
capnc 0
ngtgogl g(?] sgé??&?r% ré %Qx%?ion C rlea G %8 Anic a’c1ds surfactants to improve
rreweﬂt&helqunmh amiommma aarmlnog Icamduhaand)mph{ﬂﬁﬁ@ Sﬂl.rdeSants)

! BT a8 E0r BTl aMeRdes Eat b REE HRRers SitkChs

paitrogen-asntyining etéroowulic @ntpounds sidh as é.ac)le pompenhdsyg.g.,

t he dlsease state fromoccurring in a mamml, in
paldeHI%PIe: when such mamml is predi sposed to the

di seaseTh¢ Aipgh detiVe BrYzeAGblutdhs BEGR pilés%gﬂmeﬂlcﬁﬁalb@ha\&gh low
it; (b) inphibitin se-state, ra&%lng

[ t%on&@yg}t ﬁ{lel‘t %—Hgﬂﬁq)?aqt(sc) s IWPWthoﬁ galculated

di &ﬁﬁ%@lﬁ:ﬁ%ﬁﬁ‘me'saﬁs ha\&%é%h Réné R4l BotShebre @hy al@itidhoFagdfivants
state. [0097] GCenerally, .a therapeutically effective

anghs osa@ﬂeé@bewmlaﬁemn dpasinopattess the, ¥1Pé}f§'é“‘6ﬁf oxygen to
fr pEhahENe sgl'tsl T‘Eé &ive Qx 9o sliggter@{t KebiglRRhi O Rt the solid

from about 1 to about 100 optionally from

abpatassiumy m@g\oversq tedpiplg satrped al#e@np%srdsﬁtw@flépbwom prepared
deRs Rt oRmdR1al %ﬁﬁabclé’ ?&ags?urﬁlr eaﬁo?@x%uﬁﬂ& it )fﬁeeﬁlioroirt is

di sease or in ca I on t he overal

h eaaiptrwlgtaaﬁlmﬁ 15¢ 1.t Fis jmslighdlyllewenshan thetcalquinted ﬁ!eatqwel value
bi [ . -
L Bk L B0 08 SR e i
anslintg,in sheoliigh actiys @qtgsn isolutihes 6fthepresentanyendion, tdissolved
rou of .adm nistr td The in I . ;
LRt el R drk By bR R IR Sl e apuios ae
[ nsxgmﬁeanti)ohnghcm, cblngum:ﬁmmmommemes iabewat 1b7:d04<ctiessexygen and
tissue level, or the initial dosage may be snull er

than the optimum and the daily dosage may be
progressively increased during the course of treatnent
depending on the particul ar sgtuati on. Human dosage

can be optimzed, e.g., in a conventional Phase | dose
escal ati on study designed to run fromO0.5 ng/kg to 20

ng/ kg. Dosing frequency can vary, depending on factors
such as route of adn1n|strat|on dosage anDunt and t he

o o Y | p—




agents such as benzyl al cohol or nethyl parabens;
anti oxi dants such as ascorbic acid or sodi um

whe®ahiiee; chel ati ng agents such as PCT/US2007/012995

(where wat

et hyl enedi am netetraacetic acid; buffers such as
acetates, citrates or phosphates and agents for the
adj ustnment of tonicity such as sodium chloride or
dextrose. pH can be adjusted with acids or bases, such
as hydrochloric acid or sodi umhydroxi de. The

AL PP BELAECOr B3 BRI RS B S o o
gl hahdeso2, qmuuh‘t ircthe[Bxa0@lesi n general , conpositions

t abl ' i .
out 201 £l 0L B AGA BPILE S AGLATR SIUERURSBLHA PR paring
t hmce«xétehirpman&mes f@ruspan ptinted vdfing beand| mamtfpcetuﬂm@l ‘Ehe
sol uti ons or i ntravenou '

 RARS Tr OB PL I rert PR BR Yl soveral advantages.
E Eny (@sdggglg:mqigtmimm hydrbgﬁtu ﬁbnopdranfateh (/taHng asmgﬁmﬁ are
al Sl a , Qr. ate u ..
C apPHleg Bispan bg AORH 1 nered tan SREC R NSRS LB Gppesition of
of thiERVERfInPr8dided s6lubibASRavIRElar® MWerx@'getDE&ﬁ&[t\tﬂ’@bout 3.4%

-~ agai nst the contaninating action of m croorganis
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o tleiebaut &% cFhehigher actine Pxyeemeoptent aad redyeedyiger Sufates allows

S OfoY B aditidH émﬁt%f BALK'TE Fhd (BrieemtAL ﬂﬂproto gmsgsﬁg@ta%uuy by
wat er, ethanol, polyol (for exanple, glycerol

pralleylating sgiuyatisn, yetriovidgsa bighiciive Ruygeardiquid pagsirial. Lower
anxﬁeﬁ lébltl@sbcl:o%téﬂt)f# gl‘r eg %fsﬁgihe t['xpfeos%lt SBHR{ B?{He c}:ﬁ'ﬂJr art. This

formulations pre are ster Sterl Zatl can
beis asmrq@lyl uskefid in fmieroeteh applications whererbath bfe qahrbsuegtendend to

" Elskp s pigghbdlibt MEEBIARRGs nEIT hpcRTRE Bkt flbleSona

c oﬁmdu;:tled cpnvcmedtto acsphftmhl fomn lﬁg ‘pstpiinitime ‘atsedny regignal tollers

nes ey ot apal e et BERapinGt oS RTR bieaon

V | liminates aolsd) Buléts fiom theepé nser@ RvorRislg, enetruhmemmndsmbvldes

'gﬁ%ﬁbgﬂq‘ggégb?é%gt‘%ﬂgﬁ FOYoS Bsrd 5%@%2@”@?&, il if fhose cases

PrWh&t Peoptr PetsdaSl ﬁr@fecm@@ﬂ@fﬁhérﬁ iPlespatksed. ei ther in
vitro or in vivo, the binding proteins typically are
| abel edThé sdletionipf thepresent inverdionds alsp uggfuhasan auxiliary oxidant
detectabl e he d t tab

ECAReRReEny F5, S BB 2L BB
orwatnﬂkl, rrtehtdnyg f@nﬁhang u:d:fktchag soglnad»maﬁentabp(mqsl md thh élke Itis

Ny T N e

35 suthibodieh 6 warer. ltdfokosh n&th()ﬂﬂﬁ')hhmgahé imt&gcmﬂtmadbdorous

ch | um nescent d, such res

oY AR e, BB A inaBPe PP S FAEy epochlorite
S UTHe sbSutidrisadfitieprebeat mbmlﬁste arehgta 1rg&irﬂﬁﬁdtﬁ)h®aﬂeEPAi‘-

hor ser adj sh, per oxj dase;

such as .a s n
| ggistergst saama:%ﬂr%ﬂe&oamt te P@onpg F’Péﬁ%ﬁ?ﬁrul‘éh agcql |

g yoBRtb ke Iu% solfitidSofuRé preséRQAvdntidh pré\adéy ddddattbn w1thout
protein can be conjugated to_the detectable noiety

uslPh’QSlaatﬂ%ﬁlﬁ‘éPffGFtsé :Rlpachingenfading of yny) fipersy ra%mted

exaipkés ofr‘§wﬂﬁ§tﬁ{fa9ﬁ9s I@th'amgee lof Ble’dom 1;4013&@%) of W piREent

144: 945; David etal (1974) BlI OCHEM STRY 13: 1014;

Pamnetétonanclueiwsp;e as thp mmcaqupﬂlpomnt in clgninggempositions,
Ifd,\iIQ, EEEE 7/

The]gzﬁ;%Be? ﬁé efogg? ecte . gﬁ; sual II}%/SI%?%%Q chzer m

ai antigficepbig sompepitions Aeundry B'iOdB?tﬁaélec@é't“@@tl 8POIS 0TS denture
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i mrunoassays, conpetitive imrunoassays,
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[0111] This Exanpl e describes the production of a
nunber of anti-hHG nonocl onal antibodies. [0112]
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conducted at MBS Inc. (Portland, ME), follow ng the
Repetitive I mmunization Miultiple Sites (R MVS)

protocol. Five AJ mce and Five Balb/c mce were

i muni zed Wi th recombi nant human HG- (R&D Systens,

M nneapolis, IMN; Catal og No. 294-HGN-025). Two mice
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Gat eway BP reconbi nati on reaction (Ilnvitrogen,
Carl sbad, CA) and sequenced by Agencourt Bi oscience
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identify the sequence of the constant regi on and

further confirmvariabl e regi on sequences. Sequence

Anal ysis [0121] Variable Regions (normal text) were
identified using | MGT/ V- QUEST webserver software
(http://ingt.cines.fr/textes/vquest/). Signal Peptide
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gaatgtggtt tcttatgtat cctggtatca acagaaacca 181
gcgcagtctc ctaaactgct gatatacggg gcat ccaacc ggaacact gg
ggtccccgat 241 cgcttcacag gcagtggatc tgcaacagat
ttcactctga ccatcagcag tgtgcgggct 301 gaagaccttg
cagattatca ctgtgggcag agttacaact atccgtacac gttcggaggg
361 gggaccaggc tggaaataaa ac [0128] (5) 2F8 Fbavy
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181 aaaccaggga aatctcctaa gaccctgatc tatcgtgtaa
acagattggt agatggggtc 241 ccatcaaggt tcagtggcag

WO o@atexigyg caagattctt ctctcaccat caccagcctg 3BAT/US2007/012995
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gagaat gaag atatgggaat ttattattgt ctacagtatg atgagtttcc
gttcacgttc 361 ggagggggga ccaagctgga aataaagc [ 0132]
(9~) 3D 1 Heavy Chain Variable Region (SEQ ID NO 41)
1 atggctgtcc cggtgetgtt cctctgectg gttgeatttc
caagctgtgt cctgtcccag 6 1 gtacagctga aggagt cagg
acct ggcHi &ty @H&ﬁﬁ:ﬁl MOEIRARAE Hbli hirpCoess] the Zdbstrate is placed
tgcactgtct ctgggttttc attaaccagc tatagtttac actgggttcg
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30rptatedy whila grdovinyead ferce is maintrinedpeeinst theaubstrate back. An

oo eadpe st JRARLUL ket A ARG PRI Bl g,

Vadepmbited ¢eg lthmpa(clsﬁ@mgldll@tung3jrht hngg:mttamscthe pohshmg process
29 QR e SRAE M oL ) BB AR R R B) fent of

PLCteae ccag ca gcaatca
ctipe @hdtraauw@gga gﬁﬁsgaﬂeZﬂacmatea:thapghslmg grmgssgas slurry is

R R s
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13h A0 Hhda) hpdaat 4dsted ?995’}919@ et WRIBCASS AliBing surface
gagggtccct gaaactctcc 121 tgcagcct ctggattcac

t twmgﬁegmnss defeats agqyrosian agvg'gqr?%@n -cBuitheamegs, thespolishing slurry
Qfgé ASKd t%%ﬂ@&ﬂig letltr&l%aaﬁcﬁﬁﬂitn s@QEﬁQ{yg@t(Qh&ttgﬂlt-ﬁﬂﬁ Hfaterials
ct actatcca 241 gacagtgtga agggtcgatt cdccatctcc
C g@gdcramgem dntggratasiairapitteghwotagy sggll agttaaiugaditanium nitride and
aag t
G 3REY The cAAMARGRAANELA il bre il HhBhAGD L AEOANGRR
gaaddizogdgestincyth achud21 t cag [0135] (12 1D3 Kappa
Li ght Chain Vari abl e Regl on (SEQ ID NO 53) 1
at gagt gt gc ccact MeATE MEJHODSgct t acaga
tgtcagatgt 6 1 gacatccaga tgactcagtc t ccagcctcc
ctat ct ofgd &fo%ﬂgm%m(ﬂe&%aha&’sﬂw@&%s&qme Exam gles
gaacaagtga gaatafttac agtaatttag cgtggtatca gcagaaaca
18tergijgaaaat ct ¢ ctcagctcct aatctatgct gcaacaaact
tagcagatgg tgtgccatca 241 aggttcagtg gcagtggatc
a g ttttccctca ggatcaacag cctgcagtct 301
gaagat t bkeNIE mﬂ@t&gma@ﬁa@ergalfat@mm Hafjhsie FHom
gttcga ggg 361 gggaccaaac tggaaataaa ac_| 0136] (13 )
B P ondeINaMOUrs; ang) (eompazive W iimipe wag gmployed.

at gaact tcagatt gattttcctt gtccttgttt taaaaggtgt
ga‘gg%ef%aﬂ?gg&g% 4gctlgg tggagt ctgg gggaggctta

gt gcagt o A1 Saagts activasidach ebidentratdodsHrd egiessed in weight %
ctggattcac titcagtaac tatttcatgt cttgggttcg ccagactcca
mdgﬂé@ éa@a@@@dbg@a@ﬂe@’gvd@@ewmpna@fia@f'@e@gﬂthe OXONE
I ORhER Afiffd eohpoth@ T edhHEH %%%%@mkﬁﬂaﬁb H-42434 s,

caccat ctct agaga aat ccaagaacac cctgtacctg

c adatedyApo h2Qi0; pghlasjle bydadgdeBent dgd¥emeuraand anglagy aBagefly,
ac

oo RaE gt FMC AR AoAPAPALPLDR A RLIPEN S0 defonjeed
1 P8aten ppidifiedy reatef avith m$sabn éodide; iand titraed with ﬂ@dasél)zed
1 atgagtgtgc ccactcaggt cctggggttg ctgctgctagt
ggcttacaga tgccagatgt 6 1 gackd ccaga tgactcagtc
tccagcctcc ctatctgtat ctgtgggaga aactgtcacc 121
atcacatgtc gagcaagtga gaatatttac agtaatttag catggtatca
gcagaaacag 181 ggaaaatctc ctcagctcct ggtctatgat
gcaacacact taccagatgg tgtgccatca 241 aggttcagtg
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241 cctgcaacgt tgcccacccg gccagcagca ccaaggtgga

caagaaaatt gtgcccaggg 301 attgtggttg taagccttgc
w@r@rgireang tcccagaagt atcatctgtc ttcatcttcc 3BAT/US2007/012995

ccccaaagcc caaggatgtg ctcaccatta ctctgactcc taaggtcacg

tgtgttgtgg 421 tagacatcag caaggat gat cccgaggtcc

agttcagctg gtttgtagat gatgtggagg 481 tgcacacagc

t cagacgcaa ccccgggagg agcagttcaa cagcactttc cgctcagtca

541 gtgaacttcc catcatgcac caggactggc tcaatggcaa

9999N SRAmUBRIAAL F&eBito %ﬁ%%g&ﬁ%s&ilfé& 'BS: Q“s?arch indicator.

cccat cgaga aaaccatctc caaaacca ggcagaccga” 6

agdbe ectizoxygen (A contant is @abotatedcasefaggﬂgtc ag at ggccaag

gat aaagt ca, 72~ L g f aacg C
ctgaagacatﬁ’tﬁg%t g‘?‘é}%&é?“f ggca gam‘f‘@i %3? Cf‘:‘%g‘f:saample)
agEqubgkady} the 44 KHBQs cd)mgtmtmmt mapbgaalcalateddnt ggct ct t
841 acttcgtcta cagcaagctc aatgtgcaga agagcaactg

5 ggaggcagga aat actttca@BHSQ4 gcteAgy0d0bacat gag
ggcctgcaca accaccatac tgagaagagc ctctcccact 961
ctcctggtaa atga [0141] (18) Mouse Igd Heavy Chain
Const ant Regi on Det er mi nedEX4AMPRES 1D3. 1F3. and 2B8
(derived fromAJ strain mce ) (SEQID NO 82) 1

CCRIAAGRAC acccccatct gtctatccac tggececctgg atctgetgee
ca—t“g_taac act 6 1 ccatggtgac cct gggat gc ct ggt caagg

gctat tt epeoNg$ ?ms ARG PR L ontZeH \gﬁ@? 281y And potassium
atCCCtgtCC agc gt C acaccttccc agCt C CagtC gacc

By drob oot g3 n0%d 208 Brusclaiyaddel bERguMEE over about 10
10 ct gﬂﬁ&ﬁ %gﬁtrﬂ%aﬁf‘w B? &e%é%segta&@s%ﬂ{: gf'het tg&ﬁ gﬁggfg%.water ratio was

gccagcagca ccaaggtgga caagaddatt gtgcccag X
at 600:400 (igcludimgowatenaddet an thregqraassivor bydraxige salutian); t Miixing

g@% acx%t?n%e? géﬁ % g%?ge??rﬁg n%t%%ﬁgé‘&g%qs ?agac g?&h She filtrate with a
c aﬁw&mws funmjalg%wcmgnﬁ‘dnmng et mgnaggﬁltgm stlgtiom g

GRRE - dace & B0 1ad Bad 3 GRA0RRE oRFaR pn S04 ratio of

15 c ag@aqt, @%S?g ?&te?ma ggagi:ﬁeamgeg@a@g t@f ?&6%, and an active
aca cctgcc CcCa a aaaccalcC ca caa
g)g@&e éb@ét c% ISk &5\?&&@%& the tipg g?;‘é‘t ﬁd%? Toss ot active

aRgpagca gatggccaag gat aaagt ca 721 gtctgacctg
catgat aaca gacttcttcc ctgaagacat tactgtggag tggcagtgga

78kxahgRPcagcc agcggagaac tacaagaaca ctcagcccat
cat ggacaca gatggctctt 841 acttcgtcta cagcaagctc

aat gt gc ageONEA60aaY Wis Slupgariagditoniaddacittt 334 $Y and potassium

20 C( bYERAEsoBBEn (8 L IVn 094 Ba O RISE WG rER B about 10
VDR thaRRRallde ot 4% R ke I0ARE) PitseRE ITREMAPRONE  Wakdr ratio
l\/b se Kappa Light Chain Const ant Region Determ ned for

@@48% Kachidme wates addgdsn the mja%t%l“}‘f’fﬁiﬂéé poluger)-
I Qvi}',@n &3as chnHlASsd BRI Aﬁ&qﬁ%eg thI§Hdw A seharated from the

tcccaccatc cagt a aacatctg 6 1 gaggtgcctc
agfibrpteywith atﬁnéteg @gﬁé gmet nying veiuahBHIREenRt %haaqsgttma@tra te
25 124186800 4id8d B§§§ﬂ9}kﬁ§@) S HAF AAPS Y Yo GVE Ok P, a % SO, of

cagttggact gatcaggaca 1 gcaaagacag cacct acagc
at #dgemd&uSOaaattach® t79gam a@tg\gravcygalgymcba% 8304, and an active

ol C
o O R e O R L P PR A TP B
Moagvekaxypen.Li ght Chai n Const ant Regi on Determ ned for
1A3 containing one altered nucl eotide conpared to 1D3.
1F3. and 2B8 (underlined) (SEQID NO 84) 1 .
gggctgatgc tgcaccaact gtatccatct tcccaccatc cagtgagcag
ttaacatctg 6 1 gaggtgcctc agtcgtgtgc ttcttgaaca
acttctaccc caaagacatc aatgtcaagt 121 ggaagattga

t ggcagt gaa cgacaaaat g gcgtcct gpa cagttggact gatcaggaca
181 gcaaagacag cacctacagc atgagcagca ccctcatgtt
gaccaaggac gagtat gaac 241 gacat aacag ctat acct gt
gaggccact c acaagacatc aacttcaccc attgtcaaga 301
gcttcaacag gaatgagt gt tag [0144] Each of the am no




5.2% but as the comercially available solid m xed
triple salt, has a typical active oxygen content of

wW@bwat43127% 1t is recognized that the purity PET/US2007/012995
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commerci ally avail abl e potassi um nonopersulfate is

about 95%to about 98% due to the presence of m nor
inmpurities, mnor anounts of additives (such as an

anti caki ng agent), and variations in manufacturing
processes. "Active oxygen" (AO is defined as the
anpishorefz oxygen in the potassi um nonopersul fate

trirple salt in excess of that required to formthe

cor r espexhNg (2160/kf *hesluitedTR¥ecdnizalwaibra408 giandpotassium
percentage fromthe equation for the deconposition of

t heydroxidpsplitiop 4329718082 @) yarsiomdy adfed with mixing oyer about
Ve ©Hin 3b n tﬁkal&el'fb% Whﬁh@%ﬁﬁ%@rmﬁtoh&l X ONE:water ratio

represents e active oxygen ) e oxygen

| i was At @228 (in¢tludidgcwaterosided imtheipotassiuimhydspxide soluting).

f I iven,. igh SO | .ace

| SR e b S AR TR, SRR oy
oxfilpere with a faikted glass nnebugieg eacwmunefiitfatiom Fhayesulting filtrate

reactlons, t.he,di t_of.ipdi fr.om pot ass

| b Sepainga 35 BBV REREE. ol pad 4P AT RBIEES B Fha an
OXX@EBO) Rk faS(S.BlBIm Bﬁtﬁ&nﬁdygérﬁyieldf 6f 6024%pdnidearf autive oxygen
roduction o ecul ar, oxygen. oy f.or use vari ous.

oy AT T 1618 PEReER Utnis b B Bt ¢ PRt igve
nugBRenof uses, including in the mcroetching of

printed wiring boards, also known as printed circuit
bopk4tple Buf ano, et al., in U S. Patent 6,818, 142

descri%e a conposition and a m croetching process

ES i ng pTD‘haﬁ_BIi offi KIPH eReigN lifaideO XONB &1 Giior) @rﬁi_hh:]d asinExample
avin ow i pert s oncen s and hi ..

netgr asbnsseehnch 8300 B3RS 16 & PHECKA RD3af gra Mih defonized
CORRlet Bogh actiRloklyh & cticeRRARMSIFBDATOPERh Fathiivd Qability testing.
havi ng a m ni mrum acti ve oxygen content

at_ an )
eqbhersultingselended ae %63duel 3-8 At ABSQuEtie of 0571:b The active
abQUoer was!3L 7185 af PfepRiatibY Sn@HOSQive IRy B8R st@bility'&as t1 oy = 20
triplfe salt potasSium nonopersul fate en the
podayssi um nmonopersul fate is conpletely dissolved. This
is an active oxygen content of 0.7%to 3.36 %for the
TuExampletS al . sol utions. The process for the
preparation of the solution conprised mXxi ng solid )
pot assi ORONRAP) slwhsslurrigdiip dgrogizgd (watgr @R0.432d and potassium
i L _ I N . . L
t o s AL SObR (VETR, TP Mes SRONE oHdEmbng Racoefbout 10
unmins $o heutthlize (95¥s of the SISO a peesews) (hedntal Epwatenratio was
S - . .
R e S o
st wasgmtimuedfdri2 . Affter naxingf thasoled was sepacdted fromsthh fidtrate with
not n | 7] oL [.n bilit [ |
| h%{rﬂ‘%?e%g%%eé %gll?lgi‘}r%gu‘h? g‘?%%é“o A éﬁﬁ%‘ﬁi%ﬂ% re3inf filrate
prwhd dilated to 3.6%agivealxlygert andthe pHswablosvesad totQ.4hesing 20%

pot assi um ersul.fate that haye.a hi.gher .active .
iR A QAR e, Aisefut Sflest Wapyifty 3 BHERAREH Yeigpign ws
t Ot) p9o+ A8 Aay$) €The WUSERSWAsE.7,the ATYEOR iratip whs gisduntl S3:1, the
W ring boards thrqugh use of,concentrated aqueous
RSB CRHE Iy VER P GOVARPTER0 B FRAAGUSHERT sl fat e
concentrations and hi gher wei ght percent active

oxygen. It is also desirable to elimnate the
insolubility of conponents that precipitate as inert
solids during storage and/ or shipping of potassium
nonoper sul fate solutions. In all applications, the
avai l ability of higher activeioxygen solutions is nore
desirable along with mnim zed inert sulfate salts.

The present invention provides such sol uti ons. SUWARY
OF THE | NVENTI ON The present invention conprises a
conposition conprising a solution of potassium

o o o s o, . . Y r



g/ 100g water (nore detail at varying tenperatures is
shown in Table 1 below), providing an active oxygen

w@ocasieati on of about 1.0 to about 1.1% Tabb@T/lS2007/012995
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Conpl ete saturated solution of commercially avail abl e
2KHSO 5 -KHSO K SO The term "conpl ete saturated

sol ution" as applied to potassi um nonopersulfate is
used herein to mean potassi um nonopersul fate sol utions
of the prior art wherein the salts are conpletely

(1 issol ved. Pot assi um nonopersul fate sol utions
ha@gﬁli"r%!rgrﬁsl imted stability than the anhydrous triple

salt i Ng I
cont ai nEAS I EHECprPhil oBle BTNl S L o QX ONE
i t@5a5i g)mdxyg@n (266.837g)] Bgasatun? BydGoxigke salutiahfoflabdut 36%

of 91 ared.wth a | actlv
oy ROV ol AR A et e hesRaRer bk AR Ml cris O, ana
daths solution liwikéd Forf2ch.0Thd tedtpetiatuse \Simmﬁitaiﬁedal@m +5°F (°C +

t eymer.atu This stabili S| .
roop o ol PR FreRores 146 They PEBREZSRA E frgm thegptassium
Wmeyd cﬁcé}t{lhe solatibh Affter mikidgPhe 5RE wak bd_il_pﬁi’atéd from me_eﬂi&atefwith a
ependi ng on storage tenperatur e conposi 0
© HBI50 o el BHIDR SACATD AL, THS REOGSHBRHEFSA S40-6 Zrams of
S Ofi MilateOdh d 07, 51§rahﬁtdf%et%hﬁé aPRe felsdlfing | iffliatt Haa a®H of 0.69,
conpl ete saturated solution of the triple salt. Table
1 eantained he Y atiysioyesm andihad agroncolhiae sat ur at ed
sol.utions of OXONE and of each conponent in the triple
saExampled active oxygen generated by the triple salt
is much I ower than what is attainable fromthe limt
of the Ekighbleimwappregaed lay descridsd itBkangleio, eﬁ@pt Bfat the pH of
seen that at 200C a conpl et esaturate oI ut of the
t rihgifidtratg vas adpstpd; with agnegusy é‘l‘lg‘HIcz%é UF‘ITrhave

any HantPnisien &d [Pk el Wik ik &vﬁﬁﬂ‘(ﬁ@ dms of
30)@?8 0108 (1. %139819& he conzgg%ll t6| ons t)fe Us Patentgr 50

6, Watgr a4 Hé\zéaraw%%il? H& silhgisrpcibyalitinn. ofhepcd ey added to
3. Abifkaih theQile A8 hs eﬂ?ﬁplﬁ &P ! rE#\ﬁ{‘n%);t,olﬁt!iI&) RAESPALtive oxygen
i nvention conprises a solution o assi um

moseagent ofi B 556 endnapHnngaéﬁ enhanced I evel of KHSOBs, and

havi ng an active oxygen | evel from about 3.4%to about
6.Brampleei ght, while al so containing reduced
concentrations of other inert salts. Preferably the

active pxyHFRs 8 WisPheparld 4 \EeseTHRORI ErlaliplOb, J)J&Spt that the pH of
present invention is from about 3.5%to about 6.8%

pethe diliratp yvasadiysted with aquegns sdfyrictacidh({194196) aml w%ef 0

a I
S0 BB RSBk SRRl BEBbL S S S ypavie

] rwmeams 02 26w of B DAV @lmmﬁmth@y Thsiagie was added to

of 519 .
WGI S{Iﬁ% Weeéah eé ng% ?‘6%@3 rom a 8‘3%‘6%%‘% {1?1?1% %? Ctgeo%%ygen
pecrcmmnto{i? %a@apHAvftQ% oxygen content higher in the
range is preferred. Conpared with conpl ete saturated

s cCompamtive Expoplessi um nonoper sul fate and the
I
201U | LSl Sl b FOhSE o PR Kbl compe

c dBwletion addsarilsed lar‘ill’.hbldw of Bkghple lam:ﬁliJS' @atmnyg,BﬂJS 142. A 11.2%

con entration. ve 0OX en as

SShpE msPRpas R skliod Sl YRR B S VifE OXONE (12.6
| l PRaNsiun nﬁin&ﬁex’@ﬂl‘lﬁe &n d€ivRized ﬁatdrf(ls@ﬂ é)adta tsmbérature of 22°C.
concentration The COﬁpOSItIO (0] t resent
i nisnP %&ﬁﬁm mixed until compipte Cyoﬂfsgh ed,{Thegespiting selution

prbancdal WasdproparkdBélo®f tha Bautation dfthit &xedsed NEThble 1 above.
sulfate salts and hi gher active oxygen provide a

conposition with comrerci al agyantages for several end
uses. The conposition has greater storage stability,
and requires fewer steps to elimnate undesirable
precipitation of inert solids in the drumed or
packaged product VVth Iomer |nert sulfates values

e

T



conducted at a tenperature of |ess than about 400C,
preferably about 150C, to m nim ze |oss of active

w®@z200ge#318T om | ocal i zed hot spots. Potassi um hyPEDKEHE7/012995
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solution is preferred as the al kaline material, using
a concentration of about 35%to about 40% KOH, again
to mnimze hot spots. During the neutralization step
of the process of the present invention, KHSO4 is
converted to the |l ess soluble K2SO4. As the solubility

of ThE feslRR@SoRtiIRABRRD 0.5 1% RaAVE oRy &ML PO RFISOs, 2.54%
Excess solids are separated fromthe clear filtrate by

aniKHS P4, a5 & IsdR30% tntal dizseivediselids GIdPBM R 2 QukS: hyeight ratio

an: ® Isbdr ool S s
1 AT 4 e £ 0 TR 0 P
de6A18dd2land found to beHe= RiP62 a&isingEquafigar abovesthonalot of t1go,

the present .i tio i-nj I t I | S.:

G RIS PRI ENEL AR TR i oo
acid- and: oxd h|OB-resistant containers, e.g.,high

de ne), high density poly(propyl ene)

and st aiCongmsatotedidaniple Bfwasyprepared as @seoibed imExdmple 1 of US

 neReBLE 8L 8 DRONE R baionobnlibi Qs U RSB LA}t

Sobxiien asskesolil) veas k)urried siith@eidnligedowater (52 g) pafuaesdéntno 200 g

su K2 and, the potassiumsulfate forned b

© HORSE per T il ot SE s iR p bl ST AR eRmom

S Uteni{iePat(HSOHQ +/-£77) And AsbnSFRIRIr¥ @ thrOligh™d E6drsd gladsSiltet fénnel to
neutralization step utilizes the differing solubilites

of renpaverundissolvse potrstinm syifaterpndihisylfage saltsy The cleanfileate was
. ) . .
%%‘f%?ifd? reéﬁﬁné%lhﬁ&h%brf%ﬁéh Q.@B%&&fv@togggﬁnﬁ 289‘% KHSOs,

, en potassium xi de is used .
al ka5VnKHH 4 Pt 0.9, H8.480tasddidisspived isoida(FDF)s antha 0122:1 weight
4. 0 5 44 '
nelrbdAsOs The g waldeited A e i BRTIB2 of U
coRatent 6,81 8,1 #2 ahdfisind b bb ke= K2BEY , Uping Hyuation & the typeed 18
reci ve These

| f . i d.i _
UntEs o1 s o e RS TR AR 202 OF R 4l oS, |

byggn¥ onvg$gunb?rcof sui tabl e means as di scussed
ab . zing technique results in a high
acti ve oaxyepleecattrated solutibn was preparddehyedisdodving IOKONE

process provides ur. _benef it i) high acti oxygen
PR R T IoPeH R e e it tpleorrareshin YRE 4 B
S afehtperdtintel of 20°Gh OTRONE S0!g)) wasldidablviedl i Svater (TOY g)Vak 28°C and
hi gh active oxygen content availability in the .
somixgdomtilcempidely dissolysdi dhe resyBineselytipndadd Q476 getive
el &) geHl PG.@@%%ﬁSbs?ﬁl.%% Kﬁs‘éﬁﬂ 01 .89 EDSOBSEM AW/SOR weight
ratio of active potassium hydrogen peroxynonosul fateée
(KB O:l:lnert sulfates is significantly greater
than has been nmade available in the prior art. Wile
increasing the ratio of potassi um nonopersul fate
triple salt to water results in progressively higher
active oxygen val ues, the yield of KHSOb progressively
decreases. This is due to solution hold-up or filtrate
retention in the progressively larger filter cake and,
in the highest potassium nonopersulfate to water

ratio, to the limting solubility of K2ZSO4. In end use
or applications of the solutions of the present

i nventi on where the highest active oxygen is required,
sonme yield |loss of KHSCb is acceptable. Conversely,
decreasing the weight ratio of potassium

nonopersul fate triple salt to water bel ow about 100: 60
provi des a high KHSC6 yield but a di m nishing
advantage in terns of active oxygen content over the
prior art. Dependi ng upon the end use or application
of the solution, it is desirable to maxim ze either
the percent active oxygen or the yield of KHSO5. The
process ofthe present invention permts such

e . - Y . I



smal l er rate constant K, but decreases active oxygen
through dilution by addition of the acid. Those using

wao b@78@1et i on of the present invention who regeCT/ESHNT/Q12995
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a short shelf |life may prefer the highest active
oxygen possi bl e. Another user who wants the active
oxygen to remain nore consistent for a | onger period
of tinme may reduce the active oxygen slightly through
dilution by adding acid to | ower the pH, but inprove
stability. Additional adjuvagysenay be dissolved in
the solutions of the present Tnvention either after

t e Se“ai'al.;U| Ottt i i p _
above duri ng ‘the"prE ;1r at |gﬁ iﬁ?tt’)@g%?t g?‘g‘t §'laﬁ@"}58ﬁﬁ C
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drochloric due ERahﬁﬂespﬂttﬁﬁiPlraieniQﬁvéiﬁiﬁf dous

hl orine qgnepa Lon).: CA organicacids:
irExamplads | ot np?réﬁ/e bxé?l aBiq i 9-0(1%( h a8 noniloni 84
N Bfirkple 221 08 C 320 [2PHOT 8¢ C| 8loFagt angg) ; 14.2

ahilizersisuchl as sadiumphenolsulfonate: and{etch

atiexamele 8 ¢0H%uckihs hoR ) 0@eh- £ 89085 ni ngl6 16.2
PUELARIE 4 | Oféklllhe.1'l”b GBS 3 argigessJTpoghus, [ glﬁe9

bnzot ri azol hi gh _acfi ve okvden dol utl ons of t
eE:eannpleﬁveﬂtiOﬂln 336&0 0141419 a.a omOxﬂOﬁEent ra8| on of 17.9

{Exrarple 6 4 1€0eld §3| faq §9 :>aﬁt§ 1g\9gg%een ;il%m)ved 639
3fE:E£nIﬂBW Ot | om20f( @e6 Yvars s| 610084 4s those i stag.l
Dilution does Hot—alfect the ratlio of active ——
)@’@@Rlésl nQr5t9 suffat|d-e4 t§ 0 T1@ 096?i ve 3§ygen to 23
sultTate sal ght_rati o pot assi u
mn&ﬁ&‘é@rw &10@1 Ewa&oe ls\dh%reaha énGCaéG}ﬂﬂ B%lég &t 8r7a?’é‘éi C0=as
SO}ddtdqqe) Prepared from comercial ly available
pot assi um rmnopersul fate in the prior art is
roximately 0 .15:1. This is slightly |ower than the
lﬁhstsaaﬂtl& ‘é(mgtf%gpmaqaeée Exampls 4 Ffealfﬁaex Sgloy te 2.7% AO
| ngpgc;ﬁdaggn addi ti ves and manufacturing process
variations. Since, in the high active oxygen sol utions
of the RLHBREN{hWIMROhighEr petblit 28N/ geH bﬁﬁ&dﬁﬂ'tﬁésolutlons
are renoved, the active o en to inert sulfate salt
weptgws presenbiaventions The lmeéetgmlye pxygeadoss (¥ dnergased gyith higher
va Péﬁ:erg Htive B)Qy&lﬂ%ﬁlun%nz arld al86 ﬁdc\‘@asﬁw nlt%‘ dRYIshGWE that

ues for exarrp es of the sol utions pr esent
! edhtonat a0id badbinihs AlfTalstagdnce BegHidanT fp Ryt 0.6 was useful

Exmkge@f J&ﬁef& a%»gtsmg, &Jerm,gﬁ%ﬁhom@m% s

especl y usefuf~in preparing m h concentrat es

f onewtsdizing step. rifaide Rishowgthavbeth prhand eancentratipn imfluenced the
CcoO : S e

PR A0 0% SRl URIOAT M bUCRI BB Tabic
hydraogmrpﬂrhaxbp gremdrfe%et thiHSOEentatmenttha aatsvearxgygen stability.

prQvy be diluted.as

b aely88s S 8ROy g pa i 3650 b 1R als Gopstamts
sohnd withgripledishelf life aahéeasareddyotba tiownbeletrease @iHifro actlve
3.4% to about 6.8% The higher active oxygen content
an®*¥&8uced inert sufates allows for the addition of
wat er back to the concentrate to inprove shipping
stability by alleviating satuisti on, yet provides a

hi gh active oxygen liquid material. -Lower inert solids
content is provided versus the triple salt solutions

of the prior art. This is especially useful in

m croetch appl | cat| ons vvhere bath life can be
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copper depos
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powder ,
residual s after each construction step is

dust,

oxi des

, and ot her

WO e@paitsaelr The m croetching process invol ves cPCI/ES100TIQN2995
the printed wiring boards with a sol ution containing
t he potassi um nonopersul fate sol ution of the present
invention (typically as a bath,
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process),

printed wiring board substrates,
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Mat erial s OXONE brand of potassi um nonopersul fate
conpound available fromE. |I. du Pont de Nenoburs and

Measurenent In all exanples, active oxygen
concentrations are expressed in weight %and are
determ ned by standard iodonetric titration as
described in the "OXONE Monopersul fate Conpound
Techni cal Information” Bulletin, No. H 42434-5, dated
Aprdﬁsc?p&iesen@ ;&Fme%nsﬂ s Fhe fiterdll c5ABbsifEn NATRYES Atfbe
Conpany.” Brie wei ghed aliquot of the solution to
eomﬂ@@hwlmhhled with col d deioni zed wat er,
acidified, treated with potassi umi odi de, and tltrated
with standardized0. 1N sodi unZatie dsul f at e reagent to an
endpoi nt_visualized by a starch indicator. The active

DE, was enpl oyed. Acti vePCRY§®NT/012995

oXlygen (A@mmmtent is cal cuIBa;hren!eaemfos-hb-o(\m%%FA@tez)
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1 hai ey A 1PN 1
RO OXH6€—S6n H—eoRr—Moa eg—wWas

C Oﬂkbggﬁ%ag BEer’cdleul fbd 8Y differbAt BiMld: §S9W 2 %P8 LAKEE0; +

fromthe filtrate with a fritted glass funnel usi ng

vaKiifi )i becensq efadditines pad impyritiesiaciual yeluesye Gil&my less than

cogy ed 34.71% KHSO5, and had 3. 65% acti ve oxygen,
an AO’SO4 ratio of 1.05:1, a %804 content of 3.5, an
acs w?wlx%%txmk&wds%ﬁd;% and an active oxygen
stability of t 0% = days, where tjQbois the tinme for a

10% | oss of active oxygen. Exanple 2 OXONE (600 _g) was
sl ur ri edablg 4dionysihe é‘ﬂx’ﬁéf

hyﬁbgwﬂ%f&e{eutuyqne taRio FOXOME: Jatkl. Wabled AV 3hodeddRAv, by

m xi ng over about 10 min. to neutralize 79. 4% of

tiye Pogn g)m%ﬁngang agglpu @5 the percent

t hnerms@ng any extrpesion of Hie KOHENG: atatslightl y higherjgmperature, a
o AR 18800 il . BOASRSOMl i minefor

Af cqnal timeis.n dhe highes plixigg Wemperatyre halped ovesenmethe endothermic

fH fgolm,&prﬂm rthhfeesgl (gl ass funnel using vacuum
i TYr

ation. eres ng filtrate solution contained
35. 23% KHSOb, and had 3. 71% acti ve oxygen, a % SO4 of
4.7, an A S ratio of 0.79:1, an active oxygen yi el d
of 85.83% and an active oxygen stability of tjo% = 14
days, where tjo%is the time for a 10% 1 oss of active
oxygen. Exanple 3 OXONE ( 1100 g) was slurried in
dei oni zed water (403 g) and potassi um hydroxi de
solution (37.9% 186.32 g) was slowy added with
m xi ng over about 10 min. to neutralize 76% of the
KHSO4 present. The total OXONE: water ratio was
1100: 228 (i ncluding water added in the potassium
hydr oxi de solution). M xing was continued for 2 h.
After mxing, the solid was separated fromthe
filtrate with a fritted glass funnel using vacuum
filtration. The resulting filtrate solution contained
42. 66% KHSOb, and had 4.49% active oxygen, and had an
AQ S ratio of 0.83:1, an active oxygen yield of
60. 24% and an active oxygen stability of tjo% = 16
days, where tjo%is the time for a 10% 1 oss of active
oxygen. Exanple 4 The pH of a high strength liquid
OXONE sol ution, prepared as izo Exanple 2, was adj usted
with 85% H3PO4% to apH of 0.63 and diluted with
dei oni zed water to an active oxygen concentration of
3.0%for conparative stability testing. The resulting
sol ution had an °/<Sq 4 of 3.8, an AO’SO4 ratlo of
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Exanple 7 Exanple 7 was prepared as described in
Exanpl e 6, except that the pH of the filtrate was

w@ejoassae’ wi t h aqueous sul furic acid (19.4% arPdI/ve1087/012995
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102.18 gramnms material prepared in Exanple 6 was m xed
with 17.84 grans of water and 4.04 grans of a 19.4%
sul furic acid solution. The acid was added to maintain
the sane pH as exanple 6. The resulting solution had
an active oxygen content of 3.5%and a pH of 0.66.

Exanpl e 8 Exanpl es 8 was prg&argg as described in
Exanpl e 6, except that the he filtrate was

adhdstted !vm t E .aqueous sul furic acid (19.4% and water.

88- ‘erial prepared in Exanple 6 was m xed

with 31,55 grans _of .water and 5.0 ra of a 19.4% '
sul furi & ach & SopResitt Cmiiing a Squlo8 Tedosfunnindpepuitate
t hRaviAgRn AttiveSoxXyganpbiteft of Then absut L 4%do abbuitd.8%. had

an actiye oxygen content of .3.0% and H of 0. 64.

Conpar afi ve  EXSHBPRSIDORSAREHSEHio) 1A hving:e maimim SO4

pPr eRaémbdrassehbor the "Conventional Conpl ete Sol ution”
described in_Table 2 of Exanple 1 of US ;’)?tent

6, 818, 142. AThe compgsitign of clamehayinestpH af from pbryt §ft to about
wag spr epared by di ssolving OXONE (12.6 g) potassium
nmonopersul fate in deionized water (100 g) at a

t enper aftur e dhezompositien okelam ifyrthercomprising an adjuvant

co i i  @an B ic aci
maig?%c?ée%g?gﬁhggg&l &Qgﬁg;ggg% Ef%#{ll%érf Qﬁgalc?ﬁplt)ﬁ%x pres g g!g%ﬁﬁ)%c acid,
TadCa to CyoerganiTlacid; a suitfadteny, & sthbilizern andan aichaateaadifigr.

10, 5656 Bor ol PReer R engbe R ipn ¥ ohsip

wemghopersilfate bavigatsadtive/oxyger camtastt afiftomabouted.4%dd about

fr he dat.a i _Tabl of US Pat en 818, 142, and

f oD iR o miRs b an e Rl sl falfa The

v aKIH SQfs- KHBOyek ) 9G4 diy s quarhity ef vatdr isuffixderititaeoinpletely
takes .to. |l 0o 10%.0f the,.active pox . Conpar at,.ve
oS e A ] oo pREAY ol h B pepRafigudtiissSived
desglids e dbiath £x¥clade 1 of US Patent 6,818, 142. OXONE
pot assi um nopopersul fate (104 g, .4.52% active qxygen

as the ol i dfrgﬁ@?@%?é‘ﬁ%@ gmlﬁrea%mlfzajal%%ts?alcgzdded after
9) the @6lid PRI 5- KOISIIPKI SO GNE vt Hal Beditrndiel; arkd 'R selected

slurry was stitred overnight at anbient._room_ .
t efip@rthe graupcensisting obsodivgn hydroxife; potagsiwg hydrQyidg, barium

C Oy d36xidk ARgeresiunhydrdRide! sddfurh @aMYRatk NsH12s3AInY @skbonate,
potassium sul fate and bisulfate salts. The clear

f i $odivm dicaskonateagrynatessiupn bicarbepptei ng sol uti on ' |
contai ngd 2. Qﬁ%/%?é‘éeky@f&%i}égﬁ%he@n St 2s égtog?{?)ut 70 g of
KHSO4, pH = 0.9, 49.4%total dissolved solidS (TDS),
anwatgr . e2eployedepeyHi00g of KO pHSOY K254y andewheneint during the

' f ' .
o B Yl sIRThE R oiRod B Epcor gl dunalit Enointaiped.
the t 08 = 18ndmpovedmethod pbhi¢roetchingra surface whlkesin the
| ogse 109% qf . act | e | .
BT R sobtsE e RN e R R B Bhy P A RicFoctehing
di sdation cuntdioiyipopstimss imonopersolfate solutiah datvingtahactive oxygen
sol ubi | i limt, .expressed_ i Table 1, at a
te%g?ﬁfgﬁg%&%aéw@%ﬁggﬁ ®g) was dissolved in
wat er (900 grhamediofdisin® xereim thel suefacpiocthecdtyhed is a metal
di ssol ved.. The result.ing sal utio ad 1.Q8% active
oA RO IOEGEBTnteH vARgE RPREIISh 1Joq Y8 CoRRer o popper
AQuIf¥ weight ratio of 0.1 5:1Table 2 * Cal cul ated
fromEquation 1 wherein, t =1n(C)/C/K, using C =
2.7, and CO= as tested AQ (a) The starting %AO for
Conparative Exanple A is already bel ow the 2. 7% AO
specification. Table 2 shows the higher percent active
oxygen obtained in the solutions of the present
invention. The rate of active oxygen |oss (K)
i ncreased with higher percent active oxygen sol utions
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Exanples 10 to 12 Exanples 10 to 12 were prepared as
described in Exanple 9 using the indicated OXONE: wat er

WO 200704H0M t he correspondi ng tenperature of 10PCX/0§2007/012995
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200C indicated in Table 4. The anount of KOH was

varied slightly corresponding to the anmount of OXONE

used so as to neutralize 80% of theKHSO4 present in

the triple salt. The filtrate conposition results and
active oxygen are shown in Table 4. Table 4 *K2SO4 has
been cahgul at\d huhed bf QbR 8SvkEREATRe 3558 Fas"d EPper loading
(KHSOs + KHSO4), because of additives and inpurities

ac tapgcity of aelsa#t 28 &¢appax psr litersef sohitions ansin activg,oxpgen gontent
% 5Pk Hoad8lsveth st §8%.Tabl e 4 shows how the active

oxygen concentration as well as the percent SO4 was
af f ect edlby tArimproved methodamecharicallypelishing 3 sustrate

h : . ' . | . ' E
T P
pepctastiagmenariopétssbtesabitiondrayingranautive ok ygenapntang of from about

vtso%%{)nagofmﬁ]'ﬁg)oed for equal tines. The higher m xing
e e

erature ped overconme the endotherm c heat of '
sol uti on2of tAweinpropédmethod. ofitréhtify titedatiosal Gindiomeainersal water

1. conposi tion conprisi.ng a salutjon of potassi .
oGS e PEOYPRAh BOBRHSA 6 2 6 R Hor R GRPRIRE S 4 spfption
abRaNing ad Yefive @@eh cont8ib ofFronk abowaBsYsttb @Bowt@Ig¥:l sed

of claim 1l having a maxi rum SO4 content of 5.5% 3.
The conposition of claim2 having a pH of from about
0.4 to about 1.5. 4. The conposition of claiml
further conprising an adjuvant selected fromthe group
consi sting of a mneral acid other than hydrochloric
acid, a Q to C4 organic acid, a surfactant, a
stabilizer, and an etch rate nodifier. 5. A process
for the preparation of a solution of potassium
nonoper sul fate having an active oxygen content of from
about 3.4%to about 6.8% conprising a) mxing to form
an equilibrated slurry: i) solid 2KHSO6 KHSO4- K2SO4
ii) a quantity of water insufficient to conpletely

di ssolve the solid, and iii) an al kaline material; and
b) separating undi ssolved solids to obtain a sol ution.
6. The process of claim6 wherein the al kaline
material is added after the solid 2KHSq 5 KHSq 4- K2Sq
4and wat er have been m xed, and is selected fromthe
group consi sting of sodi um hydroxi de, potassium
hydr oxi de, bari um hydr oxi de, magnesi um hydr oxi de,

sodi um car bonat e, potassi um carbonate, sodi um

bi car bonat e or potassi um bi carbonate. 7. The process
of claim®6 wherein fromabout 25 g to about 70 g of
wat er is enployed per |00y of 2KHSC6 KHSO4 K2SO4, and
wherein during the addition of the alkaline material a
tenperature at or below 40 Cis namintained. 8 An

i nproved nethod of mcroetching a surface wherein the
i nprovenent conprises contacting the surface to be
etched with a m croetching solution containing

pot assi um nonoper sul fate sol uti on having an active
oxygen content of from about 3.4%to about 6.8% 9.
The nethod of claim8 wherein the surface to be etched
is a netal coated sem conductor or printed wring
board which is clad with copper or copper alloy.10.
The nmethod of claim8 wherein the solution has a
copper | oading capacity of at |east 25 g copper per
liter of solution, and an active oxygen content of
fromabout 3.5%to about 6.8% 11. An inproved nethod
of mechanically polishing a sebstrate wherein the

i nprovenent conprises use of a polishing slurry
cont ai ni ng a potassi um nonopersul fate sol uti on havi ng
an active oxygen content of from about 3.4%to about
6.8% 12. An inproved nethod of treating recreationa
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