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acid sequence into the VSV genone 3' to any of the N,
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Insertion and Truncation Mutants In certain other

enbodi nents, a genetically nodified VSV of the

i nvention conprises a nutated G gene, wherein the

e cpded r ot e IS truncated at i.t sm .
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Gct-9) . Tenperature Sensitive and O her Poi nt

Mut ati ons A VSV "tenperature-sensitive" ("ts")

mut ati on, as defined herei naf,;tler, IS a mutation in the
VSV genone which restricts VSV growmh at a

non- perm ssive tenperature. For exanple, a VSV ts

mut ant of the |nvent|on grows norrrally and to high
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genone and anti genome RNA copies within innfected
cells. In addition, a foreign gene was expressed from

wa bw9ogiey3 of the GP placed at the 5 end of theCHESRINS087411
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When serially passaged in cultured cells, the rabies
virus containing the anbi sense RNA nutation
consistently replicated to 10- to 15-fold lower titers
than a reconbppant wild type rabies virus (Flnke and
Conzel mann, JJ Virol ogy, 73(5):3818-25, 1999) &tsuch a

mutation is d in VSV vectors to both attenuate the
Vi rus replr’&/catl SKPL-GENH BLRIIGRCEERES” N
certain enbodi nents, a genetically nodifie

conprises @an, anbi sense RNA nutation. Cene Ietlos In
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of the |ﬁﬂent|on conprises a virus in which a ene

asGor is deleted.fr

HEnel® Sl E T ot B 08 190885 eA 3 mpge gprait i
déis%r‘fi’?iﬁ@d @M/&ﬁ/ii/ector i n which the entire gene
epaRdh ng &g, @vﬁr %S 111‘6@%0%1@&@?1 ((Q@ci%? ﬁ&d;twes which are

substltuted uenza aenagg utinin
pEBRERAY e bR ﬁé‘f’@SWb’é“ﬁ“berQlD@ %ta@eﬁ@mtwa@fe@mhw to

azrhpgw @Is@@rs@ﬁé‘»h&gﬁ%&@mq@a iMeifeds, for Generating
{%ﬁfr netic Nbdlf qtlons ofgﬁttenuated VSV I n
il BUFRERCA: NS PUGHUEN TS G e el 1y &f @ varisty
ggﬁagbﬁtal | i frhed MﬁVuma[‘rphm&r&hgfcﬁtneﬁ@%ﬁdihiamzoicb carbon
» nt es nut at set. fort el. ow. -
E{sgﬁfa%énaelgéﬁh%% }\Q 8&? 540 f’l%ig?fu é)cwnﬁél M%ﬁ‘él?ﬁd SUC~
fgmm%@ﬂhg%‘W%L @’i@ﬂﬂl 8, rpdk fdeed bompnt hmamﬂmdsndiqémsp}kreds comi-
| Bad g, @i&@r‘%ﬂ&eé (ﬂ%f%mhg(%ﬂch fhat, 4 aroai?sgc@fn U?%%tam 4 654 403,

att enuat ed eri a passa N _suscep
cEIET or @@9 %mpliuﬁezf éiwei%uﬂ pfse%eat rsﬂtq bscat, awlydw 1to 10

mﬂet dhpldeddny @f2 itafeeliom rafgidg from, a@o%rr&p@&;ﬁn&ﬁf larger
r cell and their %Znoms anal yze

tﬁ’émmtés%ﬁ&es% odafs P REFEHES of Mt FrEHUEROPE l‘f?m“‘ the' amount of
deseniiiede h%s«.tr@ant@mﬁﬁﬂdlhmgﬂnyﬁ dt NeaenBopsNest 3 obrcbheby weight,

t VB0 oo SEEIR tutf o @SuBRHEY BOERES PRk ek for use

stnegsgin@juhrrmem i Tﬁgs hﬁveh@ied tay thtsuromtaii tshmtete ssit pbis dtospho-
Al LapLied fymgffan%ﬁ&t' on (M) ranging from

about 0.001 to about (g formng units (PFU)

per cell; b) harvestlfh% @KE HiFSedledt e medi um

canta R nghd M wier Hﬁi,c &)J&H?f%}fd{bﬁzﬁbti@r&@s cSHARML 3 to 30

d) f I d d
e S SEL, SR IS RAL, 0 S o,

t kmresn akbéolisepbénd hib SOIEEEtiﬂ @i@r éﬁi@fﬁtfﬁcamﬂ @1}531!?@&1@0\101@ acid.

f I N, virus Wely) 4 d_and
?!&?eac%gs ?@%?(ﬁl TS s mlgrgw (\ﬁérlg g,zgo&iﬁstlva b%ﬁdmxtun of
pm@nmiyp‘évr cheipzct ermxsamrc@i 1&5}10@’(@&&3@1 dtmethye 2viiemtisiol, and in
PLAdy [ h f t , }
gcgga;égﬁ )Q)E%;ng}( ?k%&fﬁ% ng 41 S(@Yl%\éfw Q?‘%&B?%n@% gg%%p'{ alcohol,
NEHC S igpgaraml god ¢®tﬁ1a@@ﬁ@rluﬁ Teresperg celd maﬂ'ﬁéiﬁFSTéCd with

of mMGhowelihednfasul S i ahgeprt Wélnllé’iam@“ fd 8k & valence n,
vesi CL! mat | |s virus (VS aV| ng L east one

to
af o c}fdﬁ HOEEE 850% RO aPRERISH COPH ég‘»ﬁ,\éﬁﬁ ,41,15. , 06 cagper, and in
| ﬁ}@ﬁj& cm ghe theofal bmwmkmﬁhbpmhame S@B}h At@Giidsre well

S L4 SR8 FOEbIegs 55 sk B o ot fifion,
pi%it?é n; Tardiubhieaanminng dei dsntatn pasxdmsﬂmsm&ﬂﬁm 22@ogrmodern

gengeillgziafﬁhgaijm pcru%t %aﬁtv%\ﬁa oﬂ?ﬁgg%@gkw ol w%?xﬁ dwxca%m\ index
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conservative or non-conservative amno acid change. In

one enbodi nent, the geneticaly nodified VSV produced
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functional nucl eocapsid tenplates: the vira
nucl eocapsid (N) protein, the pol ynerase-associ at ed

Wpbwapsopy ot ein (P) and the pol ynerase (L) pr oR@i/nS2008/087411
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These proteins conprise the active viral RNA-dependent
RNA pol ynmerase whi ch nmust engage this nucl eocapsid
tenplate to achieve transcription and replication.
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piiiﬁyiiiﬁtii‘@anfcfe "gBGHER ey é’ﬁfé%%é@é SV R g copolymer
sutth asikntrenl uki B-aléhhohhhish (ﬁé e:ssil aetveshoky Iﬂmﬁ@i&ﬁg addi-

t 0 actjc, or ;@era eut ri.stics of the .

Dl RGO R DR R PO el e Vigeosts
nodilfiies Thdscattienabtad Svaibf pttet}ei eidriventrbiohres of methacrylate
T L0 Y SAYBRLAST B BRI, SHED, 58, SUSEPigy hin o
c%iiaeuii@sc " BHBIF e«aﬂtdﬁuﬁagéﬁ liSscagkrgedtonFol | owed by

(@assel eahan aosfméil hSuhhaY sNascReeR- 8l 8L teehdi®er is copoly-
rature in order to select

passa S timal tenp
PERpara e LR Bt e Y, BrPESra hase B et omgated into
(e pidém i fl‘hﬁ;:al suzh cO}f)rOﬁUt‘iaﬁiH:, thé huﬁtipi&a‘tmpiﬁ@duﬁemsmi}i modifi-

P o PayohE et Bt CundRrb o e PG e it delies to os
| tisptrheri-ansody mendidiersat t\em}iapym@nﬁuha‘hnghgymohmri@md N,N'
maki ng predeterm ned nutations using site-directed

mut agenesi s and then rescuing virus containing these

mut ati ons. As set forth prevugusly a genetically

nodi fied VSV of the invention conprises at |east two

cl asses of nutation in its genone. In certain

enbodinents ~one or nore classes of nutation further

o o o, = o ~ o



found on bacteria, parasites, viruses, or fungi which
are causative agents of diseasesor disorders. In one

wepodsirent , anti gens di spl aying the anti geni cPEHUS008/087411
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i mmunogeni city of an antigen of a human pat hogen or
ot her antigens of interest are used. To determ ne
| mmunogeni city or antigenicity by det ecti ng binding to

R g Bt RRUE: e g crbpees ven Biane mono-
nowscofpétactilvies adsayed ysiens: uslyng:rizetbnicgueschuctriasion of

ragi %;— mme%@ea%mﬁg' 6 (BNZYIE b Ul‘%&hhﬁ%ﬁﬂf&& beRL ersant

assay noasseoﬁ di one
ageavetv f@i@mftﬁm fw. aéw pF seiE Vﬁﬁmﬁéécqmrd fge and propylene which

i Qﬂ@gl@fibaﬁ folsl O assA¥SnohRr Shéad H’f{ﬂ}éi@%§§ $de(M§d ﬂﬁm derivat-
col |.oi.da g enz me. or radjojs o e | abel s,

cizariprich =~ {Bab 7 HY SRS raRthiOpP eI e Gbounds.

r BHSTE onsTheabghsthinatay arls@ssaysisé emgdnmgﬁeﬁaut Antioxidants en-
a&%bﬁﬁéng%%b?lﬂ Soa%&dntb SUERdy lnﬁh; t%n %ggr%Y§P§e formui%

conpt enent f1xa uo

I on assays, escence” assa
protein A assays, and i @electrophore5|s assays,
neutralization assays, etg. In one enbodi nent,
anti body binding is meas by detectlng a Iabel on
the primary antibody. Iin Eienbodlnent t he
primary antibody is detie y neasuring binding of a
secondary anti body or r ge to the primary antibody.

In a further enbodinent, the secondary antibody is

| abel ed. Many nmeans are known in the art for detecting

bwhdwnrgRl ns an dil«muammqssayamﬁﬁg one 2énboditodlt cidbn atoms and a
t eni ci.ty, T ~cel. ted res

geﬁasdéé;% dﬁw@é)?a&r%dgrt% 3 SF hod b\, m?lgnﬂ Ty b ha pg (svf suEn*ztltutcd

vﬁWﬁméy@@ﬁbxﬁﬁhﬁvédﬁﬁayhgwme$ﬁamba%assays ellspot

assays or in vivo del ayed-type hypersensitivity

assays. Parasites and bacteri @Hexpressi ng epitopes

(antigeni c determ nan thatiare essed by

synergistically attenu V™ ein the foreign

RNA directs the production{ o niantigen of the

parasite or bacteria or a {:3at|ve t her eof

contai ning an epitope ther cl ude but are not

limted to those listed in Table 1. |In another

enbodi ment, the antigen conprises an epitope of an

ahi¢ gere pbsiionemay ade, bt ooprpiedcty agaydistartiisgroder sr a group

S R o h 0 s oo

e Y o e D B FTREE S ar R s occu-

vx‘ﬂ?féﬁ ‘iexﬁﬁr éS@é’@OWI‘%ﬂ? éé@%fblgﬁaht%vw wasnplmh arferiiidaitof the

afov@kt.ebrate host, is isolated for insertion into VSV

(-) DNA according to the present invention. The

speci es of Plasnbdlunwyﬁk%h serve as DNA sources

i nclude, but are not | Yed to, the human malaria

parasites P. falciparu —mal ari ae, By ovale, P

vivax, and the anlnalrréll,faf’"“aEC ara3|tesEP berghei, P

yoelii, P. know é§i— nqc\Pﬁ# giH,QoRYet anot her

enbodi nment, the antige onpri ses a peptide of the

b- subunit of Chol era t g« Vi ruses expressing

epi topes that are expregged by synergistically

attenuated VSV (wherein the foreign RNA directs the
piBergst Roms athyvdrpcannil! gemupfuthhes v vyl @row dariavatd, ees., 1 to
theseof, gonpri §3' g‘gx an £RILARG ét@&\t.e&{& %lﬂ'%? HQ%C bubievi Such

are. not limted those listed in

| Pdiogieg ar&.%&sr&cdw BEHPT §epdan pud p%ﬁest to$59, 05
convenience and not limtation. In specific

enbodi nents, the antigen encoded by the foreign
sequences that is expressed upon infection of a host
by the attenuated VSV, displ;ys the antigenicity or
i mmunogeni city of an influen a vi rus henmaggl utinin;
human respiratory syncytial virus G glycoprotein (G;
neasles V|rus henagglutlnln or herpes si mpl ex virus

o ~ | o oy e g -— 1 A o N T T = O




In certain enbodi nents, an antigen expressed by the
attenuated and further genetically nodified VSV

W@le@®phsspss t he antigenicity or inmmunogenicity OPCHES2008/087411
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antigen derived froma canine or feline pathogen,
including, but not Iimted to, feline | eukem a virus,

cani ne di stenper virus, canine adenovirus, canine

p i rus r ai n ot her enbo

AL T U2 A IRab A8, bSSLARLAS! DaSResh TS of e
gemetilcal |y nodified VSV displays the antigenicity or

i mmunogeni city of an antigen derived from Serpulina
hyodysent eri ae, Foot and Moutd® Di sease Virus, Hog

Cholera Virus, swine influegnza virus, African Sw ne

Fever Virus, Nycoplasna Qy0pQ§unDn|ae i nfectious

bovi ne rhinotracheitis Ce. ¢, infectious bovine
rhinotracheitis virus ggy opfagtein E or glycoprotein

G, or infectious laryn racheitis virus (e.qg.

i nfectious |aryngotracheitrs virus glycoprotein G or

gl ycoprotein I). In another enbodi ment, the antigen
divbpleay 8" tche barini gemiati: teyowqr Qudh]mrmghmxd: igkyuofa s@aphthyl group,
e iy L

LR el <GRLEDREG, N JERIE R st indspgndontly
\ﬁl&kﬁ@&bm@ntaa eqilsyfos:wurpu@mmrrimé t@e@:&@m‘btc\/mu@ orto 12 carbon

e AT, 0 wrohuely 5“%3%@ e e P prise an
ﬂiéﬁfﬁ%ﬁﬁ%ﬁ DR ﬁéﬁgbgéﬁd %*myéfrrﬂgwb%ﬁhqqéqrnmla

l[imted to human herpeSV|rus her pes sinplex virus-1,

her pes si npl ex V|rus- ytonegaJOV|rus
Epstein- Barr vVirus, c II 4rus human
her pesvi rus- 6, “Hi n’m& wﬁﬁ”?ﬁm uenza
virus, human i nmunodefiTi ency V|rNs type 1 and/or

bype , _rapies virus, neasles virus, hepatitis B
UK IRERE 7 £1-BoRy L\ ng 20 PR ARGRSUP Uikl fPaKBE par um  and
3@06@} el |Aa1tmfdalm$&‘5la$a@ Bﬂdl@&t |§@lﬂu}ﬁ?ék$e(fiéﬁnﬁr§btigez{l‘s @kono-, or

tives there se as .antigen resse
SRkt 98 SvelRES Dokl itRRe B s BRh e Mo e it ¥ inkages
suchng@$ e anfur genhs fbﬂmltamsﬂphtto 40 oﬂeturrzalmﬁahmmm;h can
abeggﬁiﬁlﬁ%%q i‘E f@ﬁgﬁfxct: S\Llliﬁt‘l%zet{ ¥P %g?crac {18{? :&gt&:&@g&m inven-
anelt @fru ledre odanﬁtﬁst gatd ond oftepy, oflelgtd ved ghivedtisnsofnade thereof,
%@F}ic%% aﬁ@bzél@ﬂ!ﬁ@r %?Ji Ueds. SI@S&% lg & i@)@%@@ﬁbeyigﬂte%%m vg%c such

anot her' _enbodi nment orel g

AU dEzed pacinlp aie be St gl qaﬁtﬁ g‘%w Gripritiang 4t 1,639.
qmﬁope M@&Eaﬁbrﬁ%@@ohﬁﬁu&ié Ry aled MY A%SaiEtMﬁi%Hcezg}d these

a, desi red host i nduces _an i mune re
p%&@s By RS % FoRTTORIGT RSB der) ‘aﬁl%zrél‘“tb%ﬁ Aipdifiers
eantdi sytiveenyt Edenisn gl Hch@see@i rapghdehon ex@rpife: c@h@mmg cmnpm1~
S TR o AR L L BB nd i
provectd.SePemime. 23?53%%&)§3F agtinost diaclvsrvdubliesting oid composi-
O Pl S PG R i rogg >
td) REbIpBEpaRobEr ¥l HovREaREiGennolybaeian coameind rrad cm oil-
0408 MhakeAdiZR)en W&%c@hﬁ Croafdrth RhAspRabRim F&)ﬁ?&ﬁhg complex

speci.fic anti eQ nona aSSOC|ated ant | e
aﬁwéﬁﬁﬁmiagn ‘@6?@3‘? th YHE fEF U PRI gnior ism&abdmum
antli gefir anskapriog tatpospesi fi ¢ nenbrane antigen. The
foreign DNA encoding the antigen, that is inserted
into a non-essential site of the attenuated VSV DNA,
optionally further conprises a foreign DNA sequence
encodi ng a cytoki ne capabl e of bei ng expressed and
stimulating an i mune response in a host infected by
the attenuated VSV. For exangle such cyt oki nes
include but are not linmited to interleukins la, 1b, 2,
4, 5,6, 7, 8, 10, 12, 13, 14, 15, 16, 17 and 18,
|nterferon- a, |nterferon- b, |nterferon- g,

ey o o, . Y T D



unitary dosages for the subject to be treated; each
unit containing a predeterm ned quantity of active

W@ 0vposadB cal cul ated to produce the desired theCEHPS29D$/€87411
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effect in association with the required pharnmaceuti cal
carrier. The specification for the dosage unit forns

of the invention are dictated by and directly

dependent.. on uni que haracter cs of the active .
3 Eing ket A oB G A e ra et rorah et b peciti
aehievédht aaddist individun! tedifebonsicinier dftstianve hetshatoofts can be

ComRaURdidnd PUE, A Gk 16 cOmmOUD. £, LD pLLeqt et

dua atents an af ’on
hEH&izh arlétaﬁi@riébymm@@ﬁb@i a@@au%yvgeémfr‘»eﬁl@@ bPhgresent, and they

pfr@duﬁrb@rhxoﬁe}\@% YOS A 86k ATAHAOGARE i ] @@nﬁﬁﬁﬂ@t\&ﬁnﬁs well as
eneral%{h udeg infecting a suitable cell culture
hr

GRS RS T OV g <ORIPRG VSV Aepts, and their
cpleparseionhary estdriigdt he gﬁﬁsli&r getbii ue UL S Upsdleat pli &,ation 2006-

ap iy a d t.he SVf omthe ce
PR Pl s G VED S SR, i tpctude
cnm@mit&i‘bhsﬁkvhieirseeﬁch antivioing cadthappt. cativonsthaiklde, titanium
I At 3Q§iavst\{i‘d§xﬁ!ﬂ?l ?\%pﬁﬁ;ﬁ g&seﬁkan%maﬁgﬂ}o(@cﬁé a'ia?d?%gierrymamum

ih order to conply W th safety regulations of ‘
VERTBRINAYr @iy CemPELSS aatiﬁémgt Hegigp om}watEﬁe tifggripg carboxylates
(4&1@ as tth@mﬁ@ﬂd BneleBrug - M@kiﬁoﬁﬁd@é b@rﬂltﬁ: DAY eittah€or titanium

a’§§$§dlgﬁgi %SS§§ﬁ%ﬁgﬁ%’%§-§FB§3& ézlt%m)zm &%&Eg\;}éfzthapqiamémm)

t tﬁppﬁ)@:bkgdcd Cfikércitlrtns tod t&em&n&ir&:iﬁ&\/thf{,r@mﬁdlﬁpﬁ@ihlbt of titanium

t
o bb BT S BN S Gty Bk RaprRal ittty sate.
ahU apbdled awbndintdrg, dbier enblyn avai [ablsephBM as 2 Ti-modified
IOW hibsat Lotk E§ %%é&%ﬁva§i% (% o:{ferQH{t' f%&%tﬁl%n\é a:ﬁlﬁk‘%rc FRpared
g I ent’ cent ri uga 1 ONn
ciY riéﬂﬁm AV B! émaééuamlwétxd@rbe@@@“egiségmmmeaiéomﬁc and a

tyRir6alcbyi-abstinues skl atdr@nahip hetvegnat hﬁk&w U alkyl)
and r ecovieh‘? #Hp(e'lr cent}&y i el d). of VSV sanpl es, er eby

G PET4E dh ATt aHRARETD 476 AR Tt bE supblied as o
Qadyitr dzicbs obgomef bilked WwWEVandddickéiandl doytitanlnk 0@ Sforms of

bi.or eact or - roce ncreas

c%%ggln rati on g’ﬁgpi ﬁ*gcér ‘“&bkt ot €14 iﬁ%?‘ﬁé@ﬁ‘?tmﬁaﬂmm dioxide
hiagivgrrtie8. t Theaspum Qﬂmaonmnmctaamtlmtheﬁ&éamt imyagbleally be
dﬁ}% 'I?%&?ggrtg g@??{?ﬁfo%tllmp@%l ghxt gg@g,z’dlﬁm‘fﬁﬂﬂ‘} 5/@\;\“:‘?%0 fhm or 10
plir | ¥4 ety oh2prieci¥seran Sud bsé0g e@ﬁ‘iﬁO to 100 ppm or, again,

uégggr@@@\rgq{lffmmdm@as been the standard met hod for
§puuf|ct|on (i ncl uyding VSV purification)_ since
1@&5 %Yar}é‘*& gfmgzpts myp <<B|1%e|§g %ﬁﬂa&@gx agents Other than or in
3&&(&)@1}1Wémk@?x&aierlﬁg%uﬁkﬁw aBbv@khat rdB6Hauk. adtWRMR properties.
nson et

%&ﬁm%}gﬁ 01”53&1 W?ar agents, %dﬁ Sﬁqmg%ruétcogfammgg%‘x&lweag exireme
Japaawre JgereduchSr phaBpbdrug atid 60 8:80h)sphewepesph@se acid
Yéﬁs'i%g laﬁg ggttﬁ%tﬁs{f gﬁ% %{rﬁgggﬂm Qﬁf %5“1*\0%0 e 'agic 5 eg%g& gthers,
oty raml\%ﬁ%‘,c tEngr ehoartytedi fThe Lshh%pbﬁrrue m@vzés atmcﬁﬁa@h grhosphoric,

CanGeRd(iat b@@ﬁ)h\!ﬁi@ §H§rt9§}%hg£§h®rﬁn5uds including dithmphmphmm
ul t acentrl ugation. In di ton, sucrose gradie

WEY adent¥il u@sat F?@ﬁﬁihéoig&%?% ya‘é@%t If)l}?%%@ﬁ}”é u%?lds and
Ghhgentsiatiionaand Plont fHoeahd08-cahialSYg bmm&a&et Bydr@Denclude

| ycol EG itati o (McSharr I
SR SToEy P B RSb S G F st OB S G fidgeribed), and
|Srqbﬁmrslzt-§oleé“uml s. Relatively high quality virus has
been obtai ned via size exclusion chromatography
(Transfiguracion et al., 2003 Human Gene Ther.
14(12):1 139-1 153; Vel | ekanp, et al ., 2001 Hurmn Cene
Ther., 12(1 5):1 923-36; Rabc}ttl et al., 1971 Conptes
Rendus des Seances de |' Acadenie des Sci ences, Serie
D: Sci ences Natur eI I es, 272(2) 343 6 Jacoll et al.,
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rescue were perforned in serumfree nmedium (DMEM . Al
steps after clonal purification were perforned in

WG 2000sfoeke, anti biotic-free nmedium (DVEM . BrP&f/U§2008/087411
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approximately 2.0 x 107 Vero cells froma T150 fl ask
were placed in a tube containing 10 ng of the rvsSv
NNACT1Gagl fuII-Iength viraI cDNA plasnid and five

en n
pﬁjg)t%%ﬁ nsR{)}%g@&%%H r 01 li‘ (Wt (Hje bﬁ?\{ﬁr%oc n% ad me% iu%imafnﬁ oils of
1thip gy enties peciideabopy . psmltsémmng)laasmtﬁ,dewmmadm@ﬁum agents,

SO g%9a§&99|c¥31%7<t{§%&9|3}@% 1@%@amtaglc§tspl asmd is
contro ar nmer as
ehsi ot wadTISH] BaY et sbRPHC Mﬁéirnaﬁméﬁmaﬁ%l thengatty esters
C&&ébslbwr&@nesassz&@ﬂ@@@l ands.t renst ersed-t0aa nb15Q intentionally
k, .The k. was i ncubat ed for

fla at 37

BT eioRaly AP PR RLET b e R bt chybricans o

overdli ghtingt b87Gg NMealliowal wasiatiepg a‘meh whe tfpkhldniangomulate a

d@éﬁ"tﬁ{ﬁ&ﬁ{ﬂ\% ¢ Tdragk 2835 lupcdlxlé)g'&;ﬁg %grﬁg%%hoﬁmt 55%15 e}? Qﬁ]éj tubricant.
ask was 1 nspecte

st ghguigheagpEo! mﬁemqsa@mm\@ﬁ@ﬂm reprédigne 6k @i@@ W@fﬁ@i detergent,

fﬂld\@\@ﬁgeﬁmt béridhemcachiayed 80+ LAR0GRENAhetiBhS chain ester,

oi nt he .nedi um onta|n| V|r rescue
R L G R GO RN L

aBxanylekus stabilizer, flash-frozen and stored at <

eg&r«; él g“r?ﬁ}gi%g%m?‘%’&ﬁ&%ﬁg %rnct ﬁ;glp c:% 1%32:%%1@?%;1% Bga \gifth é;ounu«
nbiﬁ@@b Gh andiaaﬂCd bodhestabihbeloss ma f@rmu@eﬂgnsh owergeGhy have,
CKRIASSHQN MBLR Sub) ek, %@hf&«‘&ﬁmﬁ%v&%@?\q 1S8AUEREING, for a

One ‘or nore viral c¢lones of each serdty havi ng

cBtedEt Sddushastd e hectibisen ek ﬁwfaﬁwérfomr@éauén contains, in

paddifibe ad i@nmangi ambictiigatt edbie Th @wa B R ae i RS 0.2%
performed on Vero cells. si.x-wel |,

D P PR TR et Baich RS Mdifior hets “himui & gaspers-
r @sgue S3Upenn ammrmemmpauo@pmc I ME‘Eﬁﬁittmﬁda{itS’ mdmll amounts
g\lﬁln ﬁtt}%g cmufentmfl[ilsmnqs t%(i]sagqu Lgi\égég&%g p?t{ﬁ)@ a@eﬂt lxﬁmunts
stshebdedaiies BI\IEMnanﬁnwmeebhem t0s fmeotwctely.ee
ﬁﬂﬁ'ﬁtfionaﬁl&oﬁd}g ﬂ@:oxﬁ af]%lsli%d YT In'oﬁﬁﬁé(ﬁ&gngﬁ%t&?%%datmn test

aqu fromt ourt oni ng
swépélntﬁeamﬁm@vﬁm sl disis st We wﬁewﬂomﬂm ester (RME) as de-

SUGARISANSY VI USo@RPL ishikheat bpf?}% &I‘sd@'ﬁ@l&ﬁlcaﬁt IsNadditized with
6- melliﬁlates T25 flasks and T150 fl asks,

r eS PRy 2t ARBI TR ¢t ﬁ%ﬁi%ﬁ@tep@wéﬁ%d ThsilahriowENs placed
V\Jlit&@@lgﬁas% enbivaRdnwit st T&fﬁthbb@zﬁﬂe%ﬁace—ﬁhﬁtd £eanbi Aanined at

S e A S B P b R ST eL T h G, 10 L

Veroh, aBEI lesicfved ac8L) 9@ddapt at4 amdasifdieset iflredy dbedtow. After each

I, SE PASSAG NG. g
N, o GFL IO i AL A0 i
V\bll’l"éibplafs@a?gé}@i 8. sliecesi vds widide sompley wrgekll from the test are
”ﬁ%f@ﬁ%@r ncla R, H:8SKES AS1EREMIoH PCRIOUES 1R KR CP) More-

Vero cel rown I n serumfree nediumwere I nfecte X
WY @ ﬁhes«ngtof weft tes s Ercoflaseribet MerhekEr e asginoayalifrgion of
uﬁ@@bﬁ&ﬁ@(ﬁnkggggﬁﬁﬁ%ﬁﬁﬁﬂ i ncubator until extensive

CPE is visible, usually in 48 to 72 hours

post-infection. After each anplification, the virus
culture was clarified by centrifugation at | ow speed

and stabilized with 1X SP Sucrose phosphate buffer.

The 10X SP contains per liter of potassium phosphate,

di basic, 12.2 gm potassi um phosphate, nonobasic, 5.17

gm sucrose, 746.2 gm. Virus cultures from passages 1

to 25 were titered by plaque assay as descri bed

earlier (Clarke et al., J. Virol., 8 1. 2056-64, 2007.

Nucl eoti de sequenci ng was per%orned for every fifth
passage. EXAMPLE 4 : M CE | C LD50 STUDY RESULTS Mouse

IC LD50 Studles Young n1ce are hlghly senS|t|ve to

Y o
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[ 0001] The discl osed technology relates to |ubricants

for internal

f uel

conbusti on engi ne,
wo wbegsowd t h bi odi esel

S.

particularly those
[ Q02] Bi odi esel PCBEUR008/087411

general termfor fuel-grade materials derived from
natural sources such as vegetable oils. They are often
fatty acid nethyl esters ("FAME") such as rapeseed

et hy! est-er ("R!\VE") of sQy-a ettt \I| est-.er ("\_" "\
Bilodheseint,f4el s are beconi ik h’fﬁe E—p;rk“i/aliésnﬁ fcrE“x 4+ Ex §
fluetdrbgseafCdhesphieengones.| ;The lr%{ £ase e cfﬁggeseaﬁ 18
NaSNGEY; @,gghl cles in Eurcpe and se whefe ig 1n part

; WO 5% af (e kEaGEy rent opean - dirgsel

stapgal; {}2& fio{r’ 5§/o b o-érugssel Czo%'pone]nf to be! L1

i ‘3 """ 'U;&l‘s—‘\ﬁﬂ tH-h—indi-ecattens—that—316%
t%‘ ?jaﬁ]txéﬁ‘tt"’\m*’lol be &don pérdi ttied2 [ 0003} 0.2
Si ri’rm Ly, there is dontinued pressure far

r EeNFE @ﬁ?dé‘éwléfﬂ%f?e 448t t er| Gemi ssiions friom di egel 6.6
endiNés! %mibo 5 requirenents, schedul ed for

| TRIGRRNIALbPN 10 2009, raqugre radgctionygin 1y 1o
particut cue matter to 005 gfkmSuch—Hevels—¢an—onty

be attai tically, |by useiof a diesel

i Wﬁlfipjg? at tﬁgpgﬁ‘i’um}rhpqp filterg requilre regeneratiion
onceXvhey are full of soot|,71and tmse i s typi caldqyg 747
achle Increasing the f er eratyre to Py
of %gg’éﬁy The tenpera fllkLE)l rr‘rggg zb{r‘zftpnjéplj {2.0
aC?til BeD by post-inj ecti orf &3t 1 f uel7gint d ﬁfhie en gn'@rfe 65.8
gylin 0004] However osf-inje . can .
h)n/ua fjglzi(i){LHQC| 1nh| e offorp ié ‘J P“{‘I ut ?&ﬁ f{gg 6.5
ervgi K&/40ubri cant, as nore |cyli nders7vial || Gied t rg?.%b(y t ihigs. 1
el e more Tuel (o [T gjgte o, agd, anpem At TN 1o
1T mTaori \Ja.lll DUII | v UTiCoCTT \J\."P\Jllbl I AT O

tyléi)chl‘»ﬁy) | ess voI atil e tha®. Tonvéntd ondl3.2n neriélo 70.4
di esel ygb and thus congenjsati onjpg suyhgccnpgpgntsmj
im—the ouup s—exacerbat-ed—n f’ t-—tge—of-bio—di-esel -
fludlk KRGS, cont ai ni HF05% es tiér@)‘) alio"%cf) With8.0 | 69.6
post - | Rjg/gghl on rray resul t i n; 4 g%fu‘eJ;_Odi I W PLls ob bhe 105
| UUI | L«dlll d.IIU l IIC Ui U= UI C3y\T I L«UII}JUIIeﬁt IICl_y ClLaLUUIIl I or -
50950k 449 _di | uent.  These [Hi*gh | e8P af243io- dil@8dl i &1
the oi kympy | ead to increasedzoxidajg on a@ﬂ4depo§%b 116

ormationassociated-wth thetubricant:

Det er gent SPRARHY QRS HNRIES | F;Beéﬁh%foafm%wﬁwa@aﬁéw

known. *4% $oo Pafcent t@5m§§ﬁ3{551 ,

NS R

es sai

Cl evel and et al.

wf%ﬁﬁﬁgsgﬁa@?@ &k

Fﬁﬂiﬁ@ fuﬁél ate .

the start

i ;ich wideildthespot aﬁsﬁf&tﬂmomb&@ﬁhtumﬁlald“ﬂmqﬂm@rah@&itm of sodium

Rlordfd Rovlsiiiat 1ReoSy, iftrits &F

al,c

the !

¥1| At efég{,‘zgggsg]zﬂgr’npimg at

189@t 76i solrpsedorm cllpos bt oy sbdimar eadﬁmam@ tldition of an over-
CORRE 5 4 ?\ﬂq fsgﬁgﬁétagt ﬁ@ﬂi{ﬂé'ﬁ?rﬁ;g’g eagd ‘I s 'E‘d' %@1&%1 QF ’exb&umem does
partlcu ar for engine éf

ovEr dwsed ¢ drigosi @‘fléﬁr‘tcss}rbpﬁqz@nﬁgm@rweeim ippgriormance, appar-

C&ﬁtgowddﬁt@ of PRRAERe nOkinlbl ANALR MRGHE bf‘nﬁ%ﬁr@{tﬁle calcium
i thium SOdJ um pot assi um nagnesi um or _calcium

A1 148 41960 I Gor b ASS ST P ASTALS fheicorporate
W@@eﬁlc@&u@zﬁ@bﬂbﬂ&e@ri@@ E@E@ﬂx%a&pﬁégﬁaﬂ&am{ S0DHIbrdaS)

AP0 Bhsd B Bhgtas tREN TR ¢ Eiiitierly b isotipdrkin g increase

be griificgniton ftastheoiref addiffor oURME on%6 houpasd teflet@d ifi Gte meas-
e&%%n%sts%' $20.° A a’%rﬂl' 8y %oﬁg hgﬁ%@ﬁg%ﬁﬁ%‘%8”&%35&&1811 of the
npri si ng edst one car ate,” phenate, or
sulfonate mhereln the nmetal is lithium sodium
pot assi um mnmagnesi um or cal cium The conposition
includes a dis persant that is substantially
boron-free. [0008] The discl&géd technol ogy provides a
| ubricant conposition suitable for sunp |ubricated
englnes fueled by a Iqu|d fuel mhlch |ncludes a
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[0018] Natural oils include animal oils and vegetabl e
oils (e,g. castor oil, lard oil and other vegetable

w@rd0s)ssas3 wel | as mneral lubricating oils sucPCEES2008/087411
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liquid petroleumoils and solvent-treated or acid
treated mneral lubricating oils of the paraffinic,
napht heni ¢ or m xed paraftlni c-naphthenic types.
F%% tha ed or _hydrocracked,oils gre |nc uded D5 g
t K& &8 pe "bFOWEEFUN STREPGE fubr 1K tu?f‘g“ﬁ?u lsEd f?*mf‘{ 7, the
[ 00 t@peuhsufofl misrbased Hagr gms ohait yypeewk Vit fir ometoal on the
O8Ol @pRNe Alogs H3EE B NBL ot e pbIL LERELIGr Ble/ivE.

n 051l

I nc rocarbon oils a
hwwgaar b%tﬁerd,hpgidgubm alsRpBi.yirergvead 1dAd 144, and 168 hour meas-

| Bleaiped)y ohirzad: @ﬂfﬁ%‘réﬂ\%s %B?eﬁ' A, ﬁt%etgﬂﬂp?&f In examples 2, 3,

aIk Ibe zenes
heaf P sf‘m%i}ﬁﬁ&gla ugfeeaf F‘}}%‘Heﬁg@ ﬁ}i%}&% ezald salixarate
dﬁ@hﬁmy& eéﬁmcavamdkaﬁkwbaheddﬂnpm@nykneuﬁﬁnde&na@d The 100
tixe nal o n | o s .t £
AIQE 15&%@&% ? LV& ﬁ?mﬁ’e?(g gaﬁt % ?ft grrngpe%g?rgmagg 90 17-19.4, al-
d%n@kightfw egniv.rhe ﬁe oF¢ ai ugndill h@éésﬂme pECTEERerivial enygIr isxsibcosity
gﬁp%’&thﬁ)@@ fQ%ﬁWh@Qgéit l0@dndYestf Ofa WQ@"’@ vf«%‘?“ fmrmfsks by

ation_or etherif cation, constitute other classes o
1§§) Wetiort PABRE datGongash Mo Hat seanapeupseg, an effective
AETBNIBéim@L@ﬂ ahrBaseliasgi@f seybidetis adlierhe atdung BbleSdramatic

that can be ed_ g ri ses.the ters, of d

e AR LR TR RTBE e ek B 5SSk SR AC change
atbasitasdripg wois sad th)@ivi)sobsre,t fet0s’(] BERBkrd@k ity less than 8%.

ﬁﬁ!t“’@ﬁt ' CAJ H? d' ﬁélek pq}l@'i ' ﬂg%&d%‘evﬁ %Hbglt$§£ter0§ %Vdrmaxbv
phosphor ascont ai hi ng

e*tﬂruahydmfdumarﬁsord@narr @@wb&é?e@a vivel-newnds theres skilled in the
p&lty@p‘&%lﬁcaiwoét}f@feﬂ o a%‘?l}d@hg‘ﬂﬁg a cal®bon atom dfr(e)(()ﬂz‘yid%ddwd to

pol yary| oxy- slloxane oi I's, "and S|I|cate ol
»—&é‘rféweléit“ &8 irapRtasaif A PR ETT A R HOWAIT R0 empharacter.

bExAtaplds oﬁﬁy@@lphrtﬁﬁ g@jlp%lﬁlﬂ@@@r ed by a Fischer-
Tropsc tic

ced
e ot 1 ReBCHhRT b e o HaE ol TS, (et A AralkenyD, ali
orycsign{chet ioycloasone hfydaslkkmy@ m;ésnmf;mtsmndramﬁme cQf aliphatic-,
a:ﬂyu xcéﬁﬁsﬁ}bsg utu‘p%r&xgﬁ qlu?ﬁ tgf‘f&%g her e'ig\%go%ghg Albstituents
Uﬁh@f‘»‘iﬂhﬁtﬁf oig & wrgvimésbnmehamnMI @prtemt ¢ iyihe myreeuie {e.g., two

NAMEBlenQl 1o SYRENRILCa ﬁﬁgf ce without further
purification treatnment. Refined oils are sinmlar to

the unfBFiifser srfigcepes pEOEHEG Raa! BesiPofitlianfiepontaining non-

traatedbbn g?ﬂﬁp@&hﬁrﬂf emp%@ idrﬁ@l’(lﬁnlﬁﬁi eRS:rt@nl @ﬁr@éeaher the
|1 €S er ef Ol.,l S,

one ,or . nor.e are obtain

PoSLLlRHY, B PBELIGT hobE GCehr SOUIh Bat s Al Gripscially

agpbicednd dluced), nedirok§,salwhi ¢ hmhasetheahyiadarendy, nsed nitroso,

'ﬂu§§ﬁ¥ e Such rerefned oils often are additionally

processe by techni ques directed to renoval of spent

addi t i bdsrcandbsbivenhy, eia&d@kui‘pnnwmst wh1<1}10®@81_]e Mherg a predomi-

lz%%rﬂvcﬁ%mk érbuﬁeq'%i'r}lt&o RRGGL 100: W Ll tﬁls rﬁcﬂ{s&? e&imam atoms
portion of the ester conponent

w*pth:i ﬁ%ﬂ Cattop 1 §rane Gintlnie Hehenmsg a@awsm‘a@f carbon atoms.

daseréess ahone: slinus, 05\%&10Gﬁtr@ﬁ@?&oddnﬁe&’é&ni;ﬁby\@h%htuents as
Ge ent |nvent|on i.S he | ubricant wl

t he ?
ORI AT ARy PAERERIH Y y “vé‘éi“(jﬁ’t B Mere figgdpvop oppoe more
4&1@1‘1 ('i‘iep efceetdrbyarveh gﬂlﬁ%@ﬁ‘uehih eviBSherpreRAPAvERt cryThE: carbon

on

A L L e Sl AR
hﬂ@hEﬁwnﬁ0@2h§hym@LEWWﬁ@namm will contain various
additives, including an oil-soluble alkali netal salt.
Such salts will generally be soluble if they contain
at least one relatively |long hydrocarbyl chai n. They
are typically in the form of a detergent. Thus, the
| ubricant will typically contain one or nore
det er gent s, ‘as deflned |n greater deta|I bel ow.
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al kali nmetal salt) is typically 0.01 to 5 percent by
wei ght of the lubricant conposition, or, in other

wenivodsivents, 0.1 to 3 or 0.2 to 2 or 0.3 to IPEEUSWNI/087411
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by wei ght. These anounts will refer to the total
anmount of alkali netal detergents, if nore than one
such detergent is present. The al kali netal detergent

resepted in the formof.a. oncent rat e
T8 ued SIBR Bt uPpabBtsrrTaR ol R S0 Fae S ract in
Iﬁbrhcdntwmrbmwmtbtnhgwmh<wnqam®ent@%ﬁe ﬁmﬁanaHUUanahawbc
a I t.er t: o] |
| !ri]%?éégnstgﬁgrﬂ E’h&j% t?mg%% it E}lw dgir%gtgn?%g?ﬁi%x l;nzgt %ﬂ lons (ot e.g., 2
btk hit Canperaéérrttagéémared@wr wagg sHse eh@ﬁmame%ifss The
a rdd\aersctaﬁm,@atm@%vt ttm@&hertﬁ@qtmd@rglmﬁh&g ubbe @z’iﬁﬂb’ﬁfng the
dilu that i s customari | ¥ COomer c
e

oi |
RPN L PN Rt oRetieraP dis ey RO St bhBusceptible
abkedsiy desti@hticsal Nelwiheiet, etlgent juodifidatigenerdalehyti daepradincts are

a!E%H{}%d %trﬁﬁ c@{é ggoatﬂ% Qt Jh? ﬁ?gsg\gt E*g're}mc‘mp %ﬁﬁ? %sent ﬁtvgéftmr‘ encom-

| mﬂsr%ﬁéﬁwmwﬁm prepacet! |b\>'eildymiee®het @t@@@l@n@aﬁm@mé mbove.
Mddyizpn %LBQQ i &QQ@}&% 000 5% lc@sqgc QF 15&8@51%&]:1299&11’1 by

parts per_mllion. The amobunt of such
detf@cgent!! W&g)mgr%ﬂfb@% FHREVHHRSG A DS w@ineﬁpn thpt spely faement

quZa tf%?& ﬁBN am bt soh@ithhe thsybérlt&ﬁplmm@ireﬁlgé bermaskilled person
uni

-4 T
[6*0%%{ J‘rtﬁéd‘é %I |gﬁ‘éctpi|ms{§| t%%maiét»era ﬁ‘”ﬁéﬁ%ﬁé’”“’ explicitly
supplaield 410 suhericabriuesit esofn m@ecm;bnetmm s@emaymgtm@ims of
;%geéiak \'[L?l()glggglgrtg?}gf mog&%g \5&' u%@%t&%k %%at grrt]tg%omx and
t hatliliss arhién bblt@ﬁ@e@qahasomdﬁﬁqﬁ Bhéle et i"albant” IUmless other-
aﬂ%hﬁtdtmdémntherﬁhﬁi aly k@tlrh%ﬁ%@{ ?ﬁi x%ﬁg@“hctcsm should be

added, as a top-treat, to_ a ricant
clé‘ﬁ‘tfﬁf‘ﬁ?‘% §5 SeheT 2| Gprnesil ey tivedel WhichotRy spntaie the iso-
f@;tegqrvngm@abﬂaoatsm ieessakl @hedeba gantridls A8 tire normally

o.the lubricant and . ty 1 sent in
CHREIBHS L2t Prossih Piibe BRgTRAPALEGHG] FOavebane Goguator cach
achaphbicilcantporibhats peseritad suchsivetdfoas dotvens on @ﬁiuaﬁd@d which
tﬁ)\stv htee ét{lpn{r%x_%‘ﬁ tprggg{n't qg tE? &gﬁ'}\g} é}% %}szér dalﬁ l{rsl’i%s% otrﬁéwnc ingdi-
abatad i Itrr?et?albed@ti’eﬁregem ﬁm theldegert mdt lvever wbmu@armngn ad ratio
C f | y
R A T L AL
al KaknovRis 4pT et et et Cafernutba garke wd do&ithwy with ranges
r &l gasenk Ubf Leant tiﬁﬁgtht::f k‘%nﬂ%ﬁ‘t@é( ag,g ds@d 'h@%q{ thme%reasten con-
| ubri cant qflt ve%%3é WE at ed o meet th
P PeeEA Pl Pt e G HE Sy SOBT bGP e Aerially
sifowe: tied ‘easeaaf ndkecleeponants «¥fhd hengsliti@duiddbebeamdration.
additive conditions the fluid. Gels are materials that
conprise mxtures of two or nore substances and which
exist in a sem-solid state nore like a solid than a
liquid. See, for instance. Parker, "Dic tionary of
Scientific and Technical Terms,"” Fifth Edition, MG aw
Hll, 1994, and, Larson, "The Structure and Rheol ogy
of Conplex Fluids," Chapter 5, Oxford University
Press, New York, N. Y., 1999. j0038] A category of gels
suitable for use in accordance with the present
i nvention are those in which gellation occurs through
t he conbi nati on of an overbased detergent and an
ashl ess succi nimde dispersant In this enbodi nent, the
ratio of the detergent to the dispersant may be 10:1
to 1:10 or 5; i to 1:50r 4:1to 1:1 or to 2:1.
Exanpl es of this nmethod of supplying an additive to
| ubrieating oil in such a ma er can be found in U S.
Patents 6,843,91 6 and 7, 000, - as well as U S.
Pat ent Application 20050085399 [0039] Anot her neans
of supplying the alkall netal detergent to the

Y a1 . a
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chains thereof containing a termnal vinylidene end
group with maleic anhy dride in the substantia

wW@b®engw4df chlorine and reacting the product RET/HS208/087411

am ne. Typically in such product at |east one succinic
anhydride noiety is attached to the polyi sobutene
substituent through a non-cyclic |linkage, and, for
i nstance, at |east 90 percent or 95 percent or 98
ercent of such attachments may be non-cyclic. It is
aPsd’HétY¥&ved that the product fromthe chlorine
r gaed: i oplamyd gontain a certain percentage of interna
succinic functionality, that is, along the backbone of
the pollynmet mbaba, idﬁhiuﬁwﬁcstu@g‘l d Rh@brabriSMECiifietnal combustion

£ PR R Y el oML bR od e o B 45 CAT P B gcorbore
ofliashidkss alipspér Sarﬂbous 2Hi ghberolaoed, aronveisghy sestipng, to the
Thess a%%ﬁ%ézﬁlc%iﬂfr%n%% loﬁrot{ﬁby@ﬁggb@égogﬁs d Pfuor amount
su50|n|n1g$s exce hey nay seen as having
b@eﬁ“ﬁ?éﬁ‘féﬁi ‘ﬁ@ﬁé*?%ﬁ of a hydrocar byl acylatlng

agent and atic alc such as

gl ycerol, @%ﬁt@é %Piﬁﬁf% e et 53?‘»’1 FHThoHBrasat grethyl
acgedeSt fdti_)ea:{mﬁ demd&“‘rdeﬁ i Anifoal b Segdisdtienturde 381 022.

[ 0046] Anot her class of ashless dispersant is Mannich

di sper sanihs. mFhed ef alémnitecihah $ whirchn éedihal fred chyprises at
t L0f b S0 ar wei ght al k
Tb%qﬁ%&%?@jﬂ gmg%e@%ﬁl qQ“EE% afig) e6 g y ]

substitut éd pheno pol'yam ne, and an

al dehyge ﬁ%ﬁ@@%df&fﬁgl xqe@é(xgr?s §u0@h5@¥1€5'1§h§3mthgaa\f§ﬂ eater

tﬂ gener? ctU£e i ncluding a varlety of I soners

& é“*‘%é;”h’@ HPeCHé$E¥¥bed in nore detail in U S.

Pat ent 047] her disp.ersants i nclude

pol yme§1 C gi“ s%%[%ggrf{ Ayaiet O‘éf‘é@? &m g‘ﬁ“’?ﬁ‘% %rﬁé‘%%iilt)‘ﬂe} further
hyenpc sgsbom: s ddtiplateyfier.s whi ch cont ai n pol ar
functionality to inpart dispersancy characteristics to

t he poby Tér }:6048]ofDingpdrdantss! -Sanhaksotheeil-soluble alkali metal

p@ﬁ%uk{uﬁtﬁﬂnpy reaction wwth any of a variety of
agents Annn these are urea, thiourea,

di mer captgt %@ﬂb@%‘?l 9 ’910951*?10@ 1 Slefdid8ne 8 k%ﬁh%g§z§ salt com-

ket.ones, carboxylic a é&;ﬁ(rocarbon substitute

sﬁ%@ﬁﬁWd“éﬁ%V@?ﬁ@@§ﬂlﬁﬂﬁ?%ﬁ tu‘é{aé‘xldes bor on

compou and osphor u om po Ref er ences

det ai | ? a%déﬁmfﬁﬁe% f%\h??é @I %5 g?‘“ﬁifut@ apgpgnet the alkali

43654 34035 afdR049]1 (bhboandUty abigdi spetesiabticadtfcopirestit,

in the lubricant, nay be 1 to 10 wei ght percent or 2

to S of. Alltonkthwed ghtnpef cériins I8 wheteas pangiiknglyetal salt is a

L%{tggﬁ’}n@en@&t l%r% C%(‘%ﬂf ?ﬁgqta%goxﬁ? Sﬁ%t%oiﬁggﬁ{)\%hgﬁ%wut 250 to about

df pepasimby mmintoméw wbightahtodismab st 2owpostioteast

3 percent b% g [ Q®0J The lubricant may also

cont ai h0-ot hee aetlpe i dfesnyt Watclaimes Kridwhdron tiselibmicant further

e&ﬁhf‘@bé%%ﬁfw@@m@to heutl ybek &ﬁﬂ'ﬁ\yr@é’i Hhus aﬁoﬁ'iﬁin% @axth metal
salt of a phospho rus acid # salts of the

f ST RACE" [ (R8O) (ROO) PC=S) - S] 11 M vvnere Rs and RO are

i ndepe drocarb a|n|n .

carbonpgtghﬁ%uﬁ %I E§%'¥§O Eﬁﬁﬁ?é}@Qnﬁégﬁﬁﬁ@malééwﬁgm“‘s

pmosiplhmn dstopent dsuldy a detd] P2ASO ) { abdut aﬂixﬁh‘tﬁ@hdg Eﬁlﬁ wherein the
an rocar. hosphor o ithioic

PB0oka SnRETA0:0, O e 25 3f il AlBSRpRo0L LI ol

R9 groups may be a m xture of alcohols for instance,

a mxture of isopropanol and 4-nethy!-2-pentano|, and

in sone enbodi ments a mixture of a secondary al coho

and a primary al cohol, such as isopropanol and

2- et hyl hexanol The resulting acid may be reacted with

a basic netal conpound to forymthe salt. The netal M

having a valence n, generally is alum num |ead, tin,

manganese, cobalt, nickel zinc, or copper, and in nmany

cases, Z|nc to form zinc dial kyl ithiophosphates,

. I T 1 T ] Y B - . I oy
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materials can al so serve in various other functions,
such as friction nodifiers and antiwar agents. The

W@I2®9/0859d| ybdenum and sul fur contai ni ng conpoRCT/USNE087411

in lubricating oil conpositions as anti wear agents and
antioxidants is knowmn. U S. Pat. No 4,285,822. for

i nstance, discloses lubricating oil conposi tions

cont ai hingtThe mpttipdedumyant] ckaaf ulr léowhfa‘iehi Mg lubricant further
CQ&HBﬁkés' zpﬂsup ! etga&[b%Qi by v&é'i%htcﬁ é}lt&gcﬁrk con ﬁ/}ﬁgtd’} spers-
an aci di ¢ nol ybdenum conpotn an ol ubl e

nt% ogen conpound to forma nnlybdenun}contalnlng

conpl e (2) nta t.in conplex with carbon

di sul f ?ue”f?% st ?%a*@mawﬁa REals v%‘é?ﬁf%gn%aef*dm

ccm'ppsssetsl zoméﬁyrpmaé daemsamahis;smﬁm&fitb‘,omed@:ahaalvwan_b’ pohcess or a
§n§mi&i Q%?%s? prgeaigaﬁ)g %Qh{?rﬁlé’ 9% %@sm and its

V|dua eness, rative tota
anount§4capagg QtQ%j{ G wei ght or 0 15 to
4.5 percent &orc ? ig%ggxgsbeﬁgkﬂ %062| Ti tani um
conpounds o%ﬁwaﬁﬁbﬁ%mbyﬁ@§¥hﬁVc%$%o be present, and

they nmay sefweiassdeposi t p@wahfm wWgentsT A0d-C4 alkyl ester of a

f|| e b|||t s antioxi dants
SARRTES 8119 R Cortiotngs FRrUBe PoaMISe: Riers from dilu-
t heq pf ﬁﬁépanaMﬁdnuahweddbscahbed in greater detail in

U.S. patent cg ux% SRLLRN 200G, 9: 1%%;,%%2 g‘l’klalr?\' gipétginf%?tr 28,

2006 Exanpl e i tani i'um conp Tahi um

(1V) e lkoﬂlg@%rﬁ%ﬁpo?&ﬁiﬁt 3@'&/!}‘&5&{@@%@% 1Qver tdntniﬁ' T methyt
et hoxi de, titani um pr opoxi tani um-i Sopr opoxi e,

t P E i i s éwrévcdafﬁamot%mﬁl par A doApEands or

conpl e ncI titani henates; titanjum

c a:rgoxi/? E%ﬁm Ok l qxx}\aﬁ{u %ﬁPF 15 wherein the liguid fuel com-
Zp;etd@WLaémsaMQxargaﬁtm&wem ht dt@piatini ekdefat e or
titani um ol eat e; tltanlun1%IV) 2- et hyl hexoxi de; and
titani Um @Mlt}bti&hiﬁt hianol afichdtne)i4-16 opreogoxhe abali metal salt
g&%}me‘% o sk @g&ﬁ:{{lﬁ‘ %ﬂﬁmlég*e the reaction product

tani um COfT'pOUI’] artous acid materials to

form sag t Th@eﬁ\ﬁﬁ'ﬁlaﬂ Ly @bl O{SQE{%HQJ% %ST’:J Ly eréiﬁ tﬂ@%ﬁ‘@.{r‘i‘ of the

enbodlnent tani unt can be su

TH Ko di gt etrl disspwns At tosahstut 4% &Y s»wghtn@fﬁi@eiubmam composi-
diisper sant. Such naterlals may be prepared by form ng
a titanium m xed anhydri de between a titanium al koxi de

and a ha/drme ankhydars 'éb%hi,. bitedms HQCM’]M‘?}&WW m@m nS3ENsalt is

sl ER00UT irufbscht 4 eRURRL T BuPBUMLE bl 400 o sbou

t bbG) parisapoingtlohitgoreighsaf kﬂin“mmtb hutathdhorcmhedidted to
titanium Oher forns of titaniumcan also be provided
such agl.slimkdekrinpdidiisag dfi dlamiuhd-dP dritler nanppsing about 0.05
Al Wl e S polOs: ew% &Ifag dﬁgﬂ{mfg%gﬁaa dbleddie

mllion

| ubr i can may ty
by wei gptﬂ(&ﬁ@m dfﬁl pr 1984 'E\Ge\kﬂcr@& e aE?QQ rRaOeEQrQ{ i‘ﬂ%pai td@:terg)em
150 ppm or 2 ppm or to 300 pprn or
100 pHRivSE ¢ f:té@%nﬁ hagﬂntgeq— Astal @@‘{19 ofpopp! 5@@11995{”1" aml wherein
[ 0Q63}:idde chilardsaant G ABYC 3hao pbnekiude AMd-weal agents
other than or in addition to those materials nentioned
above ;t:hat}fhaaybhaam oaniﬁl‘vVﬁ%iaﬁﬁsopéﬂﬁli&SﬁheE&&ﬁplleﬁiOQﬁmut 1 to

ents i.n or us- cont ai

n(F%eaP'm ?ﬁp%ﬁ§“ rg§ V%ggbﬁﬁﬂgﬂgﬁ% FREE OSphorus
acids, netal thiophosphates, phosphoric acid esters
and salts thereof, phosphorus-containing carboxylic
acids, esters, ethers and am des; and phosphites. The
phosphorus aci ds i ncl ude phosyhoric, phosphonic,
phosphi ni c, and tri phosphoric acids including
di t hi ophosphoric acid as well as nonot hi ophosphoric
aci ds, thiophosphinic acids, and thi ophosphonic acids.
Non- phosphor us- cont ai nng anti -wear agents include
borat ed esters, nolybdenum containi ng conpounds
(aIready descrlbed) and sui furized ol efins. Q her
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ot her than carbon in a ring or chain otherw se
conposed of carbon atons. Heteroatons include sulfur,

W®00908594Ni t r ogen, and enconpass substituents BGI/US2008/087411

pyridyl, furyL thi enyl and im dazolyl. In general, no
nore than two, or no nore than one, non-hydrocarbon
substituent will be present for every ten carbon atons

i n t heZhydheodertydnt gf olspp 12ypheald e tihege-widthinbes depersant
n@&l*'ﬁﬁgf.rs(’& Qﬁﬁcb%ﬁrﬁgp%“ E%%Pﬁﬁr\ﬁﬁgmbh& P’V (OR-QRAL: b‘yérxe Process or 4

gr oup %; e materi
JEEEHH B %ﬁﬁ%aiﬁfﬁv e?iﬁtﬁéh&é&ie iwlﬁﬁfiﬁe }“F%‘r‘a‘ﬁ f or mul at i on,

SO thaL nt.s of the final rnul t|o .y be
St orghn N e OCE RS G et PR OpRgH: cormposi-
| st ariceh coretbiab ahemisei(labricaigy viseostigt ﬁﬁg&méa)st E‘{aﬂlt I percent by
"N%f %tt %{t Q_ICﬁl E’Qralg% gét%rf* Qe aagér% l&'\(}h% (lE LS 09 bghtith?ﬁ EH about 24

ecul'es e product’s

pr@@@%t@ﬂﬁé{ﬁe@dU@ﬁhf%ﬁﬁﬁeyhh@KWMef @%m%m@ﬁwoﬁ idrad fuel,

p&%ﬁﬁﬁtmh rlM@E%E!n%”uhtﬂxﬂ ESigl IﬂEﬁﬂgﬁ%o&‘;ﬁ%utr@y a Q&Q}Op%moum of an
escri ption, Nevert hel ess,

sh ﬁgﬁ%ﬁ%ﬁﬁﬁgﬁ?ﬁa%%%hd reactlon products are |ncluded

wi t hi n, the oé éhe pr |nv tloh QP g sen
i nvent fon & Bg hé c WﬁBSlf or‘fE epArEgn e Tubricant
admh&@ﬁ@omhei@emm@denﬁ$mmestb§baﬂna®myeﬁ'ﬁ@O&@hp&@ﬁhsrmnwd
ofptfig docunents referred to above is incorporated
herein by reference. The nention of any docunent is
not an adm ssion that such docunment qualifies as prior
art or constitutes the general know edge of the
skilled person in any jurisdiction. Except in the
Exanpl es, or where otherw se explicitly indicated, al
nunmerical quantities in this description specifying
amounts of materials, reaction conditions, nolecular
wei ghts, nunber of carbon atoms, and the [ike, are to
be understood as nodified by the word "about " Unless
ot her wi se indicated, each chem cal or conposition
referred to herein should be interpreted as being a
commercial grade material which may contain the iso
mers, by-products, derivatives, and other such
materials which are normal ly understood to be present
in the commercial grade. However, the anpbunt of each
chem cal conponent is presented exclusive of any
solvent or diluent oil, which may be customarily
present in the commercial material, unless otherw se
indi cated. It is to be understood that the upper and
| oner anount, range, and ratio |limts set forth herein
may be independently conbined. Simlarly, the ranges
and anmounts for each el enent of the invention can be
used together with ranges or anounts for any of the

ot her elenents. As used herein, the expression "con
sisting essentially of permts the inclusion of
substances that do not materially affect the basic and
novel characteristics of the conposition under

consi deration.3570-01 -VWO What is clained is: 1. A
met hod for lubricating a sunp-lubricated interna
conbustion engine fueled by a liquid fuel which
conprises a Cl-C4 alley! ester of a carboxylic acid of
about 12 to about 24 carbon atons, conprising
supplying to the sunp a lubricant conprising an oil of
| ubricating viscosity and a m nor anmount of an

oi |l -soluble alkali netal salt 2. The nmethod of claiml
wherein the al kyl ester conpriises a nmethyl ester of a
fatty acid derived froman animal or vegetabl e source.
3 The nethod of claim1 or claim2 wherein the liquid
fuel conprises at |east about 2 percent by wei ght of
the al kyl ester. 4. The nethod of any of clains 1-3
wherein a portion of the alkyl ester has accunul ated
|n the Iubrlcant sunp. 5. The nethod of any of clalns

~ Y -y - I Y Y 1 " S o L Y |



