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WD 2004/ 108866 PCT/ US2004/ 017323 | MPROVED

FOOD- GRADE- LUBRI CANT FI ELD OF THE | NVENTI ON Thi s
W@ppHilessté on clains priority to a provisional Per/@81004/017323

appl ication, Serial No. 5 60/474,572, titled

"Food- grade- Lubricant having FDA a E roved_additives,

filed May 30,IMPREVEPEOORG: B@Mé§to an

i nproved food-grade- Iubrlcant useful as hydraulic

oil, circulating oil, drip oil, general purpose oil,

gFESIR OFSEMEINVENTION: oj [, chain oil, spindle oil

gear bl h

gea, Ot kA TRRSRRACA o AR PN i SorhbRd
cOMpUEIR tﬁmdésmgrgdmgulmcam dadng %laé apprgeadagdrisives. | ﬁle%\May
'?@%03 one pol yal phaol efin (PAO, and at |east one
antioxidant. More specifically, it relates to a

f 0od- gFtedaventidy ietatastto aimpoaied fapd-gradetlvlyicanitnsefokas hydraulic

bR RBEbE o8 R SR b R i b s PRSP B,
usﬁmﬂlw oil, tgha cilomd comprewms il foriendpmentyn tha foagisetyjcedudysiont
Wg%e[c tI c§ﬁy, llat Jefaics L% & naci ?o?lg)dquﬁlk ?& l@ eeg«f&gtgﬁ 8il, at least

rages, veg e
demer po.lyaWhad;leﬁﬁ PAMgaridprieadt onaanmsldarrto Moseg:w’ﬁcallyoit relates to
rmV| art suc bear.in ar
gt e o e Ry haiceg piSiRfed Hhen Aok to
Itliéfm&aﬁdmechaﬂihﬂ strbssbrl cants nost often used include
hydr i efri d gear oils, as well as
aﬁ%@#ﬁ@%b g‘i’éiﬁﬁ%ﬁ@ e f ood |ndustry oi I s nust
meet Wﬂleﬁbqﬁii)frieﬁlg@éﬁ m&h@md@p@sesmhgmdumyheﬁes tycigginent with the
| ubricants. Due toQ the i %‘ﬁ e of ensug)gg and
n\lﬁﬂﬁf‘&?eﬂﬁ’ﬁ@m %%@mgr*agat W Fffgesofn%% ft%%lﬂes and
f agel. PWRIGAS Squipridht {2RE flomtbeshdny td8éSiner AP o vk phrtd fueh as

rul és and regul ations set forth by the United States
DBpsingsEPRrS, ghd sligle ineghanifms afasgmilr andrpftenggiiredufricajony sthe

| RBREAY Aokt SBEniisEinchagd Bdratflic! BRightalbh, bid a8 &W‘ﬁd WéIBas all-

for all prograns invol ving t he I'nspection, grad |n%
apurpesecanetesssdilheseifen indusini alls mps megrgore sigigaent sandayds than

p and veget abl es. These prograns are
B&g@%ﬁ;’yfﬂbg |nspect| on of non-food conpounds used

in f edEueaﬂolﬂye impepianse efienshringt and impintainjng pafeuarty end-gpgards of

¢ gﬁe{hﬁ}dfo? ?oo(a é%ﬂ?te 3£J fo%fl ﬂlduit hiirs ?goaﬁblbf G/ﬁ:fl lt}?eq‘fiﬁg %mgtﬂ%ns

er al
oﬁét |f<mﬂ'diy the ﬁmte(dsﬂiateqﬁgmﬁmtb,f Alg'risultuoef (U&Df@r iThe Hpgd Safety

s an 0.
e T Tl R e R
I nspmlbn @radBgl atideeanddddizateok o$hmatepoxﬂk59 a&ggsmdaity pntﬁducts frults
cul t re) states that ri cant.s and o%her
Sl ool mhefe bt BBapiiy B Rndtin T AF-pod
C @brhpsiinds @é@mcmwal@eh@écwmﬂaﬁte@trecfmaﬂ addi tives under
USDA r%}g S% I1socr111§tod1 he{ Ef o e1a1 fist o? authonzed compounds for use in

federally inspected plants. The official list (see page 11-1, List of Proprietary

Substances and Non-food Compounds, Miscellaneous Publication Number 1419 (1989)
by the Food Safety and Inspection Service, United States Department of Agriculture)
states that lubricants and other substances that are susceptible to incidental food contact

are considered indirect food additives under USDA regulations. Therefore, these
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WD 2004/ 108866 PCT/ US2004/017323 | ubricants,
classified as either H1 or H2, are required to be

w@piovssas by the USDA before being used in fobpdI/Uus2004/017323

processi ng plants. The nost stringent classification,
H 1, is for lubricants approved for incidental food

dulm‘caeﬂsz claspifiedpseitberddd ior Hetaregaquined ta beyapgeowed byjhe USDA
?cf(r@ beifg Qd RPRSE gfolcéstsﬁﬁg BfanfsO9He MORSBIbent @ﬁ%ﬁﬁ&ﬁoﬁ R, is

nown pol sons carci nogens are used in

Ifgblubnemts apmeecbﬁ@bmaﬁdﬁ@#tfoeﬁ coniqet. Fhe Se elassiiatign, érfor uses
e e T

i mmaghmeaﬂgd yn the lubtipasnt. anqa@Bl@doﬂent bl te prisgeint insention.
(Iélnlaﬂg ?ogegltﬁ qedﬂégpé% lbl‘?hcgﬁn%&ip SR t%ﬂlg f_’fivl' rch@cY" il” and "food

0si t assi fication
|gacu' iwill be esedgnerzlwgwlytfnethmuﬂpdsemdnb appHeationy. NSF i s

10 S R A A oo,

rﬂaqu—I elassrﬁcstldms stdlrkeigpized by thy wodd dvaall indusgy | WEB tsynow listing

nC| es. h st be an effective |ubricant.
F‘P%rz?f"ihﬁé}‘ gl &egr?%ercth‘s ?tloﬁsocessi ng pl ants shoul d
I ubri dﬁh&dlﬁmﬂblmtme sequir@ndntst forsafty st by fedbrahggylatory

resi st _oxidation rot.ect ai nst _rust
CAFERIES: g pr Eb%/)\?é‘aeif? V&q@‘%{t%n L“Eﬁ' @b’%g?l%%gr #84ni ng

cds§ifig planth Hﬁ)uqumbf&‘fateﬁﬁhchhe Phitigl @sistMidcbsityi dham[ Nekiste.

€. product shquld al so  perform effect

A RS B R
t fabmithg ahd kedist @O FormatidnoRRUSS AR ihbérdict.i THE ;fr@@ctraﬁmldm
oxi datign, thermal, and hydrolytic stabi
CretoRE Bty ely @ v U U PR 58I rarzsmgafrf@v b%?@&?@tc thigky
eﬁlﬁx’?&&inYe@'td’bcﬂﬁdé}%r 'thnY\’ﬁinllregﬁﬁéat ain its lubricating
properties over and resist sludge formtion.

Hy dr ocEheisiidaiion, @eamé, q@é ﬂwaralyrly stghiligyichergctolssies ol briseting
Wil Rkl gﬁégi?phd’ﬁ etﬁlcﬁﬁe?i afoif GIPRLALM R %ﬁri@ﬁtuﬁrp%&ﬁgﬁ dver time
peri od € oxi dation process produces
awiddpsist slvdgeformtioni Hydreearbarnils @estnariipllp pKldIZqub@i epnfagied
b n

P58 & c6RLA AB KAl P} Blone M JRBIERRED Tt Pl

t precess prodws anhéc hidies within #eflericating odlx ﬂbmelagldlmﬂas P8t S

314 B0 T 8905 75, B RBIIEH Gy o

swithl beth tltehﬂlt and #ie airg hmgffeﬁive emdatmlnu:gtalystls that ﬁl,rthandcrease the
ult i,n.ov t.he viscosit

CFE o vy bERSCHT Wl et T pEROA blndees that can

celog vlBdsapiag Alters latid gpeuli rovedall breakdovnrof sl v‘u‘scbsﬂty characteristics

Fog AR . R oot o preas SR Gt lpese

hyshighéty 10s€ ofsdilsbtbintibwe Al Bitire bf Ednags todhachiberyl cat i ng
oil reflect primarily on the stability of the

| ubricating oil additive package. The stability

criteryip thémall dn@ 'hy&b]%ig Stabiftfy PRk Bristivd @ﬂ@&icwngcmeﬂset
aC|d|ty chan he corrosi on t endenci es

t he
optimarily gp g]eﬁgqbglt)gqfébe luprigating gib additiveipackage. The stablhty criteria
CRBRIRS fllkSobhdtion Wil BEHANERRN ARty thalB! A thd BHBGLAT

stabi ity characteristics result rlcatlng
t tegdenplgg @fg;he oib r flydselytgstability assesses these charactenstlcs in the presence

of water. Inferior stability characteristics result in lubricating oil that loses lubricating
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WD 2004/ 108866 PCT/ US2004/ 017323 properties over tine
and precipitates sludge. Al though such |ubricants have

whe@n/108866 gned t o be non-toxic as a food sour CECT/US2004/017323

contam nant, their lubricating properties are often

| ess effectlve conpared to conventional |ubricants
eprgpertigs gyer irmgans DIROEDIAERS B H@er ngredi ents approved for

dir ectmﬁgﬁgh Such Abtisks hatd ﬁ%eh u@glg&a% B’erhdnﬂgkié%i ¥ fdo@Source

to some over come t
tthwglubrp@mwrppe%dirq ¢£eeéess nﬁ@tlvmommm teant
C e
‘g{ﬂ?%?fr?gﬂgglﬁgaf QL. F fﬁ@ﬁ%g een mgsxﬂééle&lé{t@ﬂ)ﬁ)%ved for direct food
a¢w1tamé aThepluhspemqn indpstiry basi @esoime degred iobirednagmthis problem by
r i o e
p@g@@g@@g@#&&g Jﬁﬁitl%st %fl'&?ch% lgtﬁﬁ%ﬁt &?g;gb&{éﬂs E Fe gﬁ% q
| inblusion bfperfSuince h@hﬂ\@s hisdweraused theanbarich enhwear mpcmes,

L gt A Rl portily o hptaPpeit O bl Bl ey £

4fris@én madificatoAnioma ihibitibrSandHabricityo Suéh, @BMjstrick asebksdribsd in

B RoloP ey VS R NG s LIRS KB Sepag e 402,785

r @ibdrosU.S BatONb Gi82B8(T707 (Ms4isAda) ARS. Ha Wo. H,OB8)471 and U.S. Pat.

a [ limted fornmulating capability for
1@ vslaé 052,51(}90 breadt h, and limted viscosity
pr ot ecA debacke thelfbéd-gradd-mibadanBlefavel iR abohegdtaiyrelates
characteristics when subject ed. tﬁgﬁrglon ed heat E %
Aoy eSisipRce sROUT DoiRicaiegipEsticy Haied formmiienag sppabily for

f \kcomity Breslil)faad BmltethViscosityt profeatione Xie RibtiGantsofe hh@iYoor

hydrol ytic stability, corrosion resistance, and

9 %awacmtws @ths%wmesrto prolongesheateand anechanise] 4565 on

resi stARGSore ARME réddRidlanedd BF 8 &odYeradddBticattiiRe @RHibivs
breadth 20 fornul ating capability, and viscosity

sexgpllant hydrolfégstahilBy ccotresion rsistarcet ddrapiwear tith substantial
nﬁ’ﬁﬁé%hféﬂis n?%:fl o PesistaPAVBRY oot Eﬂ&sﬁﬁﬁmlgcwgm&%

One aspect o present |nvent|on IS to exten

v@rmeltat}mmamldmd sﬂsmsny algbilityi whes sukjedted totherthermel andi ng
of food-grade-lubricants. The applicant

2@3%11258%2\[1#5%:00vered t hat when pol yal phaol efns are

f SUMMARSCOF FHHE PRESENTANYENHON ant conposi tions, the

CO”F’O%I% ge%{ §1htﬂ r%&ﬁta{ﬁ%% go%'tg %E Ané %@‘a%ﬁ%mp%? L

poi nt eri s I'CS, VI'SCOSI |es

f mlditivgs actfd farbimpoaing $heanq>epst of footl-grddy-lubsiedntd. Thesapplicant

draul j.c £ il . dri il |
N o o oo gl irH pRbiPhofing arf R fiec in FAEE Rge-
S]}ﬂbﬁﬁﬂllﬁcd)hﬂOSltlgﬁhBafhfe Qbﬂgposﬁmls ﬂmmnﬁaﬁzed O}Q?dtlofl @¢sistance, pour

n. the 00 ser Ustr .
Ee A ettcr A6 1SOSHRS e Sosieid BT Hrpapisalary useful
sidwdratiic big\acil Mz QVEdtp &i, g@l@fw papbid dill g/reasmksertﬂl tdbRBiL,

enwronnentallyfrlendly urprisingly
il gpingle %aﬁ%arr%k/@damﬁwm;%ﬂrﬁﬂg%ﬂeewpwe%mh@rf?od service
g,hg@gt@r t han about 70% and pass biodegradability test

nmet hod ASTM D- 5864 Pw .
Furthermore, the inventive compositions have been shown to have improved

biodegradability, making them environmentally friendly. Surprisingly, some
compositions can have a polyalphaolefin content greater than about 70% and pass
biodegradability test method ASTM D-5864 Pw1.
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3 WO 2004/ 108866 PCT/ US2004/ 017323 Anot her aspect of
the present invention relates to a

wo owdAggsaesle- | ubricant conprising: a) at | east PEEUS2004/017323
vegetabl e oil selected fromthe group conprising

. natural vegetable oil, synthetic vegetable oil,
g e n et i Arwithey aspectiof the @rasent ntvansion rejates tozrfdodriraderlubEcant

Qlfnﬁ Hat @Bst ofteoet@bl€ o @l%@édﬁ@lﬂh@fg{f&\p cBRrisg Bural

e antioxidaft; d) o east one
fwadalg}p adesyoihbtlcswlget@ble ail, @W%‘W@%ﬁ%@p vegeialle pilj ang mixtures
e [ r
PO 650 S pof b et BB bl S Sy
cleasp oss fobd gradegit safictedtfentthe grobp Qormppm\samth@ts; esterihited

u%egg oodh)("fcwjr E%ﬁgsﬂo%%g‘esié %ﬁﬂh on W{Fwﬂé{%rlg{he‘el 'S

r @lngositibm n@recdmntsa)aeddﬂd apprasalia$ iequirdddry tthmmdrﬁ:tatﬁaes

tSI de t t at ca

HoprEnt harule s i eb FRbert oshngRn ol ity
t Rt QEdMphiable cn§s1f8cat16mﬁ dogtiad @ulside theclmited Gm\qssos ntosto n
con%{i ses the steps of 1) providing at |east one

able oil selected fromthe group conprising

nat ur ah aM&&ta8fdcEofdhd presetihveation; a meﬁgﬂtfahhepmj)dration ofa
geneti caI ly. nodi fied, veget abl 0| I nd
P R eie utfica sompptignsompayes dissteps ol ey K,

aﬂ%eﬁme milcmke&wﬂoﬁ&hd geaqicoﬁmﬁsxﬁ@ﬁatﬁm \dagéthble 811, synthetic
opti ona provi di ng. at ast %@e food

Staceab i sespbaei “’QF"@‘G%V?SG feiod; 14 ray RS %éétpéq“dmg at
Wahdi 8Pl Qf)lfaHl@"lﬁ” dnd 3@? eﬁ@ g @ﬁ%ﬁ@‘ oﬁ%ﬁ@klﬁﬁm HioptiorANE

m xtures 1hereof nd 3), ‘and 4) to

f prowidingeat keasheoe fool Gﬁlde %&ﬂiwgq% ﬁ@slp@e gm&? comRrising A AP ester,
ﬁhﬁg qﬁéroﬁéﬁn?o1ﬂﬁ§c§9&a&g%ﬁ@%?éﬁﬁi I afkd WRixtr & th&83E Hblendfhg 1),

I'pnment used 1nt food service 1 ndustry,
cl)hﬁ}asd‘ﬂ&jmﬁbre\tbcep@owlml) providing at |east one

food-g geglag&{: c?ﬁ'ifétl ect %a‘ie’s ©dla ﬁ'ﬂe g& B4 bedrMshcirithd RiBSLation

one vege romt roup comprising
nef eguipmentyped &thefood kervicsipdusdtryt ¢omnprieine thetstaps of: | |

genetical |

T e e

aht lebere \(egaalﬂm bil setdctbd fitom th¢ gpp camgarising, natural vegetableorik

f oo ade selected fr t he. group | Si s
T S L T

petr Cd)eum Olaf leasa&’(épaflyntphmﬂeﬁntbm eof . 2) adding an

effe ve anpun %he conposition into the

equi gﬁe ey 0'538 e with one aspect of the

pr elsﬁi)t | nV@ﬁﬁdn@H’y aﬁleéstlgﬂd ﬁ@grad@dim%tedﬁﬂmthmgﬂoupies

at least one tri eri de oi ast

pol yal phaol é?ﬁ‘??”%’&?y‘éﬂ‘etlceeﬁ@f white pet&ﬁ‘?‘ﬁ“b?ér E‘&WP?raf]?‘?d

accor dance }ﬁfeﬁ&e@[}&h@_ﬁ@murgjth&@@ﬁ present invention,

the at | east one. L _
2) adding an effective amount of the composition into the equipment.

In accordance with one aspect of the present invention, a lubricant composition
includes at least one triglyceride oil, at least one polyalphaolefin, and at least one
antioxidant.

In accordance with one aspect of the present invention, the at least one

triglyceride oil is selected from the group comprising: natural vegetable oil, synthetic
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triglyceride oil is selected fromthe group

conprising: natural vegetable oil, synthetic 4 WO
WQod4/1038866 PCT/ US2004/ 017323 veget abl e oi |, PCT/US2004/017323
genetically nodified veget able oil, and m xtures

thereof and the co |t| 0 er. i ncludes at .l east
otrgetpblg @il ggengfically mo &%gSH&F roﬂn‘?“pﬁ’@" &S iyreo afid the
CEMRokisibA irthSyMEINGdsiafle@t bRy foo&\@hﬂ@olpﬁldctéﬂ Q‘tkbi’ﬁ thé group
hydrocr acked Pet rol eum oi | @fh 31 eg er eofl g

| spmpsisBETRtetGRs, Wi Pﬁgﬂe&m y ag‘f PEH? e“m o1, ant

| Metd @Breof Ne vegetable oil is selected fromthe
group conprising; sunflower oil, canola o

oi | clagcwda@m with pespest of the RETR| IByRtion, ﬁ“egi‘f’g é? guis
C?eﬂéa{eﬁ ofr fHuS'chEx%Y&e AABVEr 0il2 Bho oflt 5yBSantJHIE ERRVr oil,

accor anc one aspect of the resent

i hiﬁb aleiconntlows, lvelg@lﬁlﬁ lsnolag high lgic Ssv‘aeee At qnd mixtpres thereof.
from allﬂ%g&oré%lc(g R¥th Y zgpéct Sf}h@ﬁ@ééht R05iBY, tHeiegbilable bofl is

ot her dinents of the present invention the
vigEenhinl agrange) of iftonpbenlt 1076 b}*rmglé BbEhout Y4 By, waightyin other

| §6odiflats @ibtgé' bresiits iﬁbéﬁtl\éﬁgxg%%etﬂﬁe SA¥ §fétate¥ ﬂﬁn E&Ju’t P(Y% BY

percentages by wel
1Weight3 Jessithan lput 2(1%) b weightzor g of the fol@gvmggerceggigesjy weight:

39 i F16, P10 450 0, G2 80 g a2

583, 38735, 38,37538, 3040, 81 42,613, 44533, 46447,68, 4% 80, 56.752, 68,54, 55,

6%6 5%258 é%, 60 §1 6%563 ézgﬁsg@ 67 gs 6%770 78 d729%§ 731%75, §8.77. 73,

ate,@Odel) 82, 85, 84) 86,86, &6 B8R0, @fd I0he present invention,

h bl l
0, VRO PR oS, 8Lt
e ;m@m nmtaﬁgaxff ftdneauone:mmy weiglkeno almut 709% by e@gh‘a Hhethst |

at er 0% Lght. or |e o
| Bl ol e Breamy mvoiior redeedEilis Hanler in ab Al a0rey
Of;vethEornésesmtabbmwe%;uy?mght hﬁ vegig (z;bl e oil |s
pr esent In a ran 0 ro out 0 |
about W%ﬁ‘%w one ?Sﬁe%ghg? preéﬁ%%?’ﬁéﬂ% ?ge{ahlg oil is

gﬁ&%@ tnd ﬁ}ié‘éﬁ&ﬂﬂmn tdoat HRPBY REILE 16 hbouk 60% bs Alefht. tIA@¢her
out 40% ght or, less than about 60% by vvehg‘p by

| Ambedimerfa ﬁg@e RIS ety Hhecreedipble pibis greatee fian about

| Q}é{’gﬂ{bﬂ@sstﬁ&%b@&'@%ﬂ} wfinis 25 selected from
group conprising: "PAG2, PAX, PAGCS, PAGCB, PAM

PAO 1oIn acPodume Withonopect afthepsesant Byentiony e polygiphaolefin is
a &9&9{&&1‘% tl# agtr{;hé)gdaﬁqpﬂaﬂg?%@i ptm P!Ae%emos PR, ipAD10,

in"I's ~presént a range of from
aBém40,1Mb@0 wad gixturesghereafut 90% by wei ght. In other
embodi 1
ool yaI Fez{&ﬁrd r%elt\xgtﬁ é)?ée S(Qtof wgﬁpeg%out I&tg@a %w p%lesalaléao efin is
| pesertt hmmaag@oﬁﬁrcﬁﬁ)%dnym%bmmghno abowy 9% by h@lghbl lncﬂbheng

perrn%%gt of % preﬁefg mélﬁntloﬁgi égiyalp%%olef%‘gis g%e%ter é‘ngn l%) t 10% by

3eight, less fhan aB&it 98%., by eighB 61 afi7of tRplIBLing Aercenddpes %Qwelght

430, 1243 1495, 717.48:10%%, 2%, 224 %5 26037, 220,38, 31, 32,
33,34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55,
56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, T8,
79, 80, 81, 82, 83, 84, 85, 86, 86, 88, 89, and 90.
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w@20048888684, 85, 86, 86, 88, 89,

56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68,
69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81,

2004/ 108866 PCT/ US2004/ 017323 |In accordance with one
aspect of the present invention, the oI al phaol ef.in .
is prd8 é?ﬂorqaﬁc"aw‘lﬂh‘?ﬂj’é‘sm’t ot s RrESERARY %’%@F R%E‘/PE#‘?“?‘%‘ 18
ahredsht if Q%arR¥ o‘f"ﬁbﬂﬁbout'SO%Qiyhﬂight Eboali Mb}swaéhtt e other
present invention the a ﬂ&ﬁeg n |s9% > teaf}e,a tg"ﬁ b
atyehpdinasnts, afgh emesegtrmveawn g BOly 8 & ereser thap akgitgire by
5wé1§ht%?%§ﬁﬁﬂ§@ouwé%b9%1ﬁ§pem of - the present

i nvention, the polya phaol efin is  present I‘\h@? aingr}

of fr dma@p@edmcw%w ageecofithe RyesspignYenE o R Pofieiniaele} IS
151@ 1 m%'m%'om%bgﬁt AoDoyRi SR B abolivEDs b}DWelkﬁte In other

pol yal phaol®efin is greater than about 40% by

oembegémentsefithempresent iBvemipn thapplypphaolehin dygrasterd h@@aﬁw&‘w% by
0\53/3%18150‘??% th% L e 6% % ng;gh{ nvention, the anti oxi dant
se

ecte fromthe group conprising: butyrated
hydr oxigtactondanes wishens aspechefiihe preserbinyRation, shapntipxident iss

t f "
| Aok PR SORERIME bitvlld HERORANl, b RhaT AR anine
f ardrmixbioestth@ed1 % by \NEI ght to about 5.0% by weight. In
o AP PN o ashF RAERER: IR LarkibBdantie

anti oxi ar ea an a i]
| pssent imarrmmﬂfrom acbwttiw IWebsg\Mtlghirto alyopt @f)%tbyevelght n other

DR il o) WS el G RO By

awelgh«;l Rscthamatiolnt H0% bysyeeht orodny tofithe percerdages by weighi ttyyeen

005 Bkt tv3npiB L sl GoR AR o Ot BT 07

embodi mmdmﬁe Witk oy Bpeendf thewpresent mmertiion, thmntmmldakam

st 1 agaptsy sty 44 oo ot P e v lom B0

t Bﬁbcﬁﬁﬁ&&@bf thépREdnt mennbﬁl ﬂleaﬁﬁdxﬁﬂahfhagfeatesthap aleme 05 Yorby
a range of from aboré) 5% by wei ght to about 1.0% by
\/\/@’P’@h"t""l?sﬁﬂ@ﬂaré‘?“”é ?f%ﬁ’ft s of the present invention

t he anj,l Lxdradat with oﬂé &?éc@ bf thé" se@bﬁw&ntﬁn S Mtioxidedtght
or less than about 0% 25 1In ccor a

WPREFENH Hed TARESRE oz ahOerO M& Bt tﬁ@e?ﬂt 1&@ X Weight' In other
C ORP& kAo Bf th@?re?ent nQtrioh 13 26K BKEs Gdated thah @dut (.32 TBK)

vaI ue greater than about 200 m nutes. 1n accordance

lghb‘i’féeséé}p?é@boﬁfl Whby weigient i nvention, the
CONPOStJc O ddridb it one és &k Belgs pégenk RR&tioRNBe BSH it has a

chosen from t he group orrprl sing: antiwear inhibitors,

r usatmgcbpmbmntwmuqsttﬁRB@T);vahpcgmaatewilantab@ié 69@ BESS

Vi scos h
deact i i\?a 8(%@8&8 %ne &g% gfs t{l}g EI% egg@tvglg e composmon further
f inichilesoat lefusicbnialaddlsye dhosemfromtith gtoop sqmprg;mgt sntfweer inhibierd,

den}'}l:osr}ofs{orel rmchlbltors, pour point depressants, viscosity improvers, tackifiers, metal

deactivators, extreme pressure (EP) additives, friction modifiers, foam inhibitors,

emulsifiers, and demulsifiers.

and 90. 5 WD PCT/US2004/017323
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6 WO 2004/ 108866 PCT/ US2004/017323 |In accordance wth
one aspect of the present invention, the triglyceride

worlo4hesses the formula O Il CH2-OC-RI 5 0 CHOuURD04/017323

IO CH2-OC-R3 wherein R1, R2, and R3 are aliphatic

hydr ocar byl . groups that contain fr.om abou 0.7 1.9 .
about 12 8ceRuEtVER efcaPeeroIg e oR DG el it has
P8 S&ihlila Nvention the aliphatic hydrocarbyl groups
contain 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18,
19, 20, 21, 22, or 23 carl‘n‘an atonms. I n accordance

Wi th one aspect of thecpn@xBRt invention, the
triglyceride has a nopounsaturated character of at

| east 60 percent. 15 I g acgordance with one aspect of
the present invention, cibecir?i gl yceri de has a

nmonounsat urat ed characfer of at |east 70 percent. In
anot her enbodi ment of {he ﬁresent i nvention, the
triglyceride has a monppneel.RY ated character of

bet ween about 60 percent and about 70 percent. .ln

accor delerein R B, @m!gR spaliphatisthyfreearhyl @Euups thaheauain Eom about

t?? Mohgizy ondBran BnanTBRRRG AF the tasht ahdn@miis of
a (ieas 8

percent. In anot her enbodi nent

of the
prlinhatic hy dropaghyt gronps conleintTs Bl y&dii He 1hdd, 15, 16,17, 18, 19, 20,
ngpglin&a‘{s%rg%toggtoﬁ{garacter of between about 60 percent
ahnd “abou p [

ercent. In another enbodi ment of the
pr esenin acenrdance with onhaspect of the piesant inseriigs, the triglyceride has a
npnounsat t ween about 70 percent
afid nglbng%ll}%g CE%%(?[%ZOE?E I‘é%\ESG(fé]er%gEor dance with one
aspect Inakcdrtiancewith eng aspery efithe presenhinmesntiondth¢ triglyceride has a
preparing a 00d- gr.ade- [ t Ll '
oD g AL AL 1P RaF 1R ek it e
| @ashitioaNthe Didlycetipditas @l mdnomsatprated clarageradf beimest atwoe60
ant i oxiﬂ%g?rﬁo, gond blending the oil, olefin, and
aRErea% U S BE¥HRY t he conposition. In accordance
W t h omeaceaparct with ohdgspgot eBhe presemy mvention, the hriglyceride has a
triglyceride oil | ected fromthe, gr.ou

e hirrane P Bt g rgsont

il is _ 30 s 45
c&}?ﬁ?%ﬁtﬁfgﬂ?edﬁgmﬁaﬁ Of%'gﬁg pegoggf | 1
OlirlventidhS M3figlpdekide FRG thirGnsumEfddadhhracte df befeen bout 60 es
t hereof and the nethod further _..includes provi dl{]&%ﬂ:
| @ersent gndatroyhB peresdh Tgjapot eé|e@@?<gale?tr°3 et ey Rgption, the

C Qg defilldRhis a monounsaturated character of between about 70 percent and about 80
percent.

In accordance with one aspect of the present invention, a method for preparing a
food-grade-lubricant composition includes providing at least one triglyceride oil,
providing at least one polyalpha olefin, providing at least one antioxidant, and blending
the oil, olefin, and antioxidant to form the composition.

In accordance with one aspect of the present invention, the triglyceride oil is
selected from the group comprising: natural vegetable oil, synthetic vegetable oil,
genetically modified vegetable oil, and mixtures thereof and the method further
includes providing at least one food grade oil selected from the group comprising:
synthetic ester, white petroleum oil, a hydrocracked petroleum oil, and mixtures

thereof.
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synthetic ester, white petroleumoil, a hydrocracked
petroleumoil, and m xtures thereof. 7 WO 2004/ 108866

WOEDAWBREO4/ 017323 I n accordance with one asprCt/USf004/017323

the present invention, the vegetable oil is selected
fromthe group copprisin unf | ower oil cano oi
soybedh 2gtardangg with Pneoqspecgoﬂﬁawe%ﬂ‘%ﬁ“&e RS VesPte aﬁ °&ﬁ§

Ok ebdced GRMNPINS grdtp SBmBighe sadipiendil, cirola Gl soyiseatt dil, esstor oil,
t her eof | n accordance w ect .of .the eﬁ?entf

i high Aleiconntlowss, high glsicsanala, @%P ﬁpeﬂ%“x 2 il And g
gr oup mQERIrimcFith A BpedP o e pl@é&ﬁﬁmvﬁlﬁ% th&psHlpHaAErin is

10, PAO40, PAOLO0, and i xt th
\Amlwtqdrf@naﬁrsetqup@mﬁgnqo A PAL %595&1‘\& FA00] bABI6
2P0y 988f00! fnd ARKRGIRGeds oM the group compri si ng:

e

butyr at ydr oxyt ol uene, ghenl a- napht hyl am ne, and
mi xt urlestccqxémwe@vVlth ong aspeqt ebinel Biseast pveriiop ke adigsidantds

U O8N dqPeH hBhsing: ' ?éa aRkfoRkhe, pRenl-Rn8 lamine,
[ Eeq% rdange{hg gb%ﬁ% b?/lglv\m gI91t teobabout 0% by
wetdghixturesthereefor dance vvlth one aspect of the present

'OPV]? pgf%%ggogg{h%igrg}hégé %@?‘g hﬁfhé grek%g mQErﬁﬁ)ﬁ nthe 'v&e?abfe%ﬂ9§

ut % by wel ght. In
apresent| sciengd ¢ftfroomaboat P¥e by weighitie almue%@ﬁ by Wfﬂgéht i on,

the an{i oxi .
e 2 S0 i oyt BB SR okl B RS o ot
apresent] anccangsd ctﬂfra:nmd)oas e by wéightrte alpue8&a by weighht i on,
the coppasi tion _can be I [ .

ci rcul alcﬁ(ad?ﬂcle Wi on%asg cll{ %Fglee ﬁge? D%%Et%gsﬂhg arlgbo,kldarrltel%s e
bpsgendin a rangedf! feonvabiout @hb% by eeight te pbaud 5 &%obyt wei.hiar

oil, d co ess accor dance

of '+ heln e RS PDent pgiet cERarRGY T giof P oSlesRR EGhbe
a ufedas alhmi‘uﬁltcr oll, sieutaini; oA dripail] gemeral repose bl ogiease base oil,
includin ricating the deyice with. conposi tion
cé?ﬁﬁ‘i’?‘g ﬁ@nat P gﬁ%@Q’éd’@%{ﬁWeWﬁ olk e ected from

t he O RLRcEAIRE iwithdge adpad of the pté@@lﬂtﬂbthtﬁmpa ethsd fur hetricating
et abl e oil genetlcallymgtE%A 8 etabeo&l, an(EI1
rsted ladustry anegicadevicaethd igg Bihgicginarips devigagnth 2

atcoxhﬁ&ﬁfon‘?:@ﬁ)pﬁﬂﬁé bl Bdte- veéé?abﬂacdil%relé@t@& Grod thé"gl@ﬁ@ comprising

aspect of the present invention, wherein the

C AT Vegetahle ozl5ssmd1eflﬁ sesetablg il gepetically m@% pd yepstablgy, and

9 rnﬂ‘aﬁreg ilered®! £ b8 Q)né P&{)ﬁlﬁ}ﬁ%l%% 26 RAR ohé htdxidant.
synthetic ester, etroleumoil, a hydrocracked

pet r ol luascerdpnce amda oma ﬂftpe¢t@§theﬂ7fﬂ§¢fé givention, whereip dagrogposition

o SitheP B ARRC e ork MU AR Rl AR D e bt omprisng.
| |symhmcwstac mdniterpetetigun eil, ia by drocriekedrpettndenm il tand giEUres
QQheréoq 30 ot her enbodi nents of the present invention
the'ratio is greater than about 2, |ess than about 90,
or anyImdccoidenck sithane agpectdf the ,present fnvejonsthe &en@pall_yonodlﬁed

11cnls aiZVe a%%lelc acid moxetyjlgolellclfcld mdiety ratio of from about 2 to about 90. In

other embodlments of the present invention the ratio is greater than about 2, less than
about 90, or any of the following: 2, 3,4, 5, 6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18,
19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41,
42 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64,
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19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31,
32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44,

wa 04488661 7, 48, 49, 50, 51, 52, 53, 54, 55, 5BCT/BF2004/017323

58, 59, 60, 61, 62, 63, 64, 8 WD 2004/108866

PCT/ US2004/ 017323 65, 66, 67, 68, 69, 70, 71, 72, 73,
745, 68547, 8% 69770, 71,32, TR 74,96, 1@ 17, 78279, 83 81882, 88534, BE 86, 86,
8 and 90. O her aspects, objects, features
%ﬁgéﬁygﬁﬁages of the present invention would be

a ppar ebtheit Bpeke obgéctsg rf@ttmesrayxd sdiiahtagdsrof thegresent ifveotiort weuld

p %#P%Y?\fiﬂg‘gogﬁ%% ﬁ’g ?ﬁ :ﬁrc])\r/netﬁ #oélﬁwhﬁ%{?kﬁlg%%agnptmn

Dﬁﬁﬁﬂtﬁgkmr%%HoWIoﬂﬁeTmmml owi ng gl ossary is

bR EpdonSCaitiohy ok L IPBNI08.0°T 0t ne ol ossar y

are f Ol"hej follmihg gloksagy isproviee ss amilq/t;o understanxr the oot of certain

|nten t the s f .the

THG e Gbe dstinions BroaEer G bty P AGE bR Ptes onty.
bfmhr@hdf,t mtsncjadwnmmd s‘?:?_ﬁlzerdé%ie%mgmde (()r a natural oil

of the_fornu]a 15 O CHOCR2 O
cHp) ocT W@yﬁﬁﬁeﬁhkreln R, R2, and R3 are aliphatic

hydr oChy f¥dticRhE AP $nvieh@dn, ﬂ@fﬂaﬁd 61l fsrapsynignieitriglycefide aondtural
23 carbon atons. The term "hydrocarbyl group" as used
hell ef hedrAwiaes a radical having a carbon at om

directly attached to the rqyainder of the nol ecul e.

The aliphatic hydroca g Qups include the

follow ng: (1) Allphatl carbon groups; that is,

al kyl groups such as hjptyb nonyl, 25 undecyl,

tridecyl, heptadecyl; alkelyl groups containing a

single doubl e bond sucj}h@CJheptenyl nonenyl ,

undecenyl, tridecenyl, |heptqdecenyl heneicosenyl

al kenyl groups containingl2 or 3 double bonds such as

8, 11- hept adecadi enyl af#L®GCGR 14- hept adecatri enyl .

Al'l isonmers of these are included, but straight chain
groups are preferred. 30 (2) Substituted aliphatic
hymhemﬂakbdﬁ grdoRrpare aiipimtic hydrgeashyb gravpmthai pintan diom about 7 to

,h,ngqgﬁ ?? s grh%gﬁ%: Jl'ltéefufe Sl%y\éY'Pocgrtﬂyl gr@up 'qué:e(al?lte% de?lt)teg eraﬁilcal
having a carbon atom directly attached to the remainder of the molecule. The aliphatic
hydrocarby! groups include the following:

(1) Aliphatic hydrocarbon groups; that is, alkyl groups such as heptyl, nonyl,
undecyl, tridecyl, heptadecyl; alkenyl groups containing a single double bond such as
heptenyl, nonenyl, undecenyl, tridecenyl, heptadecenyl, heneicosenyl; alkenyl groups
containing 2 or 3 double bonds such as 8,11-heptadecadienyl and 8,11,14-
heptadecatrienyl. All isomers of these are included, but straight chain groups are
preferred.

(2) Substituted aliphatic hydrocarbon groups; that is groups containing non-
hydrocarbon substituents which, in the context of this invention, do not alter the
predominantly hydrocarbon character of the group. Those skilled in the art will be

aware of suitable substituents. Examples are hydroxy, carbalkoxy, (especially lower



10

15

20

25

30

predom nantly hydrocarbon character of the group.
Those skilled in the art will be aware of suitable

waemgtiogseent s. Exanpl es are hydroxy, carbal koxpCT/US2004/017323

(especially lower 9 WO 2004/108866 PCT/ US2004/ 017323

SR S R L SRRSCURLLY 1, TR gl o

t hanitaihingatob moreth@bcarfod)atdiat er o groups, that is,

0 o S ke NS AT o B aphi

@ wmbi;]rebh cleatkeri withid ﬁﬁ&oﬁﬁekte@f thig aﬁlvenﬁot% abhiaih §618s ether than
in chai n or ot herwi se conpose al.i.phat i
R HraHon & iin i pRrs, Gposd Pt SR Gndae atoms
t GBuiithisls eheteld bio@d will bdﬁa)pafeht &ﬂdlosmﬂhll&lem therart eadnifelude, for
og{ge&, nitrog@r@ and sul fu The triglyceride oils

T E-LXp B 851 2945 nventl on are vegetable oils
and gk ffigiglceyiad ot1a bhitibRI fof useTiethid 68@InABA @redidgetable oils and

trlg cerides are naturall curring oils. 10 By
o Yegeighle s, r@w vegetgble ﬂ@gr&wﬂ aaatueelly OchyEing oils.

WrByc #hat@ﬁlwbécﬁnﬁge itOl9 tnfdafelat Y Secd® FroRPRRicR Wi SIRt A€ obfined

any genetic altering. Further, by "naturally
odiews retrhgen sublacted toramyngeneticalteripg: Enrrhgr &bt aﬁttn@ay asQIngt it is

S lméaﬁtc El?a@ thd ohé’ %f%ﬂm%&‘ afd %‘t Stibjcdied o Rtk Gohatioh §2AdTE Blemical

hat alters uhsat ur at’i on character.

_Tﬁeeamem that |a$ﬁer9 deadr m@ trlweig@wwnechenaptsr hale mgtugally| goeyrring
'Oirlfleéaéitge by ‘ﬁQJnh% [ﬁtlﬁt?rmrthﬁ \%thénegxﬁ{n rR0&t MasSHELEERybean oil,

rapesee sunt il ower coconqt ol . )
| asppsesdatil, sunfiotver oihsotamuidil, lesw@milatoﬂocanolaccuk peagit oil, corn oil,

, fl.
- SERERRAES, Biro DRIl SRR oA YRt
may al so be nodified vegetable oils. Trlglycerlde oils

are dethr ch mcal |
v ar ogaateffeedhe AR Somdioe velBa8h ofF, Dgussrivggls ae
i smctdmﬁaedp e:thmro]nemmms omfgenémmiy: alHydpoliehatoat o naturally occurring

ety Pt Py el PLEh RS odeiitfe Rigliel occuring

natiglyedridy 01]9 have vryigg $anyfdcivgrofiles. | Ths fagl avid profiRcforl natGrally
per cent qnﬁlea“ c,acid 4.5 percent 25 oleic acid 18.7
peorcﬁ%rﬂf‘gf BV&F Wlicid 67.5 percent linolenic acid 0.8

percent ot her acpﬂﬁutib agidper centpeﬂayntchem cal | y
nodi fyi ng sunflower oil, by hydr Qgenation, it is meant

that =30 hydr ogenStPaé“cﬁé‘Flmtted PPefeBict with the
unsaturated fattygpgiaigpr of i | ggprReemt such as oleic
acid, linoleic acid, and linolenic acid. The object is
not to renove al | lingkic agithsat uibASiFEentFur t her, t he

object is not to RyRARARte Sp@hetlmt the ol ei ¢ acid
profile is

other acids 1.5 percent
By chemically modifying sunflower oil by hydrogenation, it is meant that
hydrogen is permitted to react with the unsaturated fatty acid profile present such as
oleic acid, linoleic acid, and linolenic acid. The object is not to remove all the
unsaturation. Further, the object is not to hydrogenate such that the oleic acid profile is
reduced to a stearic acid profile. The object of chemical modification via

hydrogenation is to engage the linoleic acid profile and reduce or convert a substantial

10
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reduced to a stearic acid profile. The object of
chem cal nodification via hydrogenation is to engage

wo b@4/108%66 ei ¢ acid profile and reduce or convePCT/ES2004/017323

substantial 10 V\D 2004/ 108866 PCT/ US2004/ 017323

Rt o i il oG S irBlefysei€opofcalmnny focuring

6 7su5ﬂ¢xee‘r(bﬁ’lri§ 67.5 pedcent aIthﬁgoan)f dhbmitaC@abdifiGstioh k@l@tdlr@’enit@ such

ate. such. t leic acjd
S BRY B i is ol bt PheesPn o Thgtamsand B e o16iC acia
pr;ﬁf)ﬁlb ?s inSrelatdr fesih 28l preaeaﬂt& alfoup 6l (fa@lrééntt(% a?%ént?hlgmal oleic
per cen percent ori aci pro [
pl a7 profi pgeﬂaérﬁer%w@v%wt%q é?lé%fse} lnofeicafidi nol ei c
aci d) . Hydesgeafidat ik Gfe rdaclidiCof 8aekdtatle @fl Witly %9%@&1 8as in the
oil with hydrogen gas in the presence of a Cataa{abtst This

THEessB% ofcd Ratalisty Theapost seramonly used catalyst fisop nickel 4

Thghtmdnk ?@hﬁ@fﬁtthé edditidnSof! 'h?dlij&l t@%’é 8, Qﬁhsquli&)f%rtﬁg ﬁﬁbl&@ acid
the oil, thus red umqﬁ% the ITnoleic acid e and

| i prefile and linelenic pgid profile. QY fhe upatuspad faily acid @rqfdesparticipate in
aché hidrOfdnhfich ﬁ@éﬁohc ipRAhe h&cﬁ‘ogegatfoheothqu%&ﬂgﬁkaéléoo&cur such as

reaction, During hydrogenation, other reactions alsé
ochiffing efithe, d@ﬂble ‘é@ﬁfiﬁf toi an?gwmpmtlﬁeal@ml twisjagfremithe ¢is fosnyto the
pqgﬁ&g@t?%ﬁﬂﬁ&ﬁMAﬁlngfromtheC|sformtothe
hi gher nelting trans form Table |I shows the oleic
acid (18:1), linoleic acid (18 2) and linolenic acid
(18:3) f
aith at}i"‘ﬂ’é II%P&LA fo?%le& acnglgg € g&;%l@%ﬁ&ﬁ o) aﬁ& ﬁh‘&l&gé‘gcld (18:3)
vi pofilysi od gelecied oatyrally s»mxmmgaiablpmlm dm mpoSsMB to chermcally
I|no a rof i the tr.igl ri.de to incr
t HESUS i BB, Bl plrin of I LTt D rofiRSr the
O trigly:8erille 1@ in2red&: tBe 0120 a€id pn)ﬁdH tb aB&ve40pBrcentl. 2
Cottonseed oil 18.6 54.4 % anut oil 46.7 32.0 --
Safflower oil-12.0 77.7 0.4 @%ﬁbean oil 23.2 53.7 7.6
250iBunf | ower 1@ill 18.7 67.5 0. 8 1@aneti c nodigfi cati on
¢@gs in th seed stock. The E rvested crop then

fis lglycerlde oi | tHAP when exttacted has a
wughmhkgmen agsi ¢ acid profil esapd a nuch ghower
I|noIe|c acid proflle Referring to Table |I above, a
nategPHiotly ocd8r’ring sunfl ower 39%0i| has an ol eic acid
praiid vier of 1826 percent. A genejfcal | y nodpfi ed
sunfl ower’ oil has an oleic acid profile of 81.3
peYwbemn ollnd 12830l ei ¢ acid prof 32 of 9.0 pdfcent. One
CainflaveQidenglyi cal ly nodify tggsvari ous vggetabl e
oils fromTable | to obtain an oleic acid profile of
above 90 percent. The chemi cally nodified vegetable

oi | s CoEREhcRodticdiBR8Lcurs in the seed stock. The harvested crop then contains

a triglyceride oil that when extracted has a much higher oleic acid profile and a much

lower linoleic acid profile. Referring to Table I above, a naturally occurring sunflower
oil has an oleic acid profile of 18.7 percent. A genetically modified sunflower oil has
an oleic acid profile of 81.3 percent and linoleic acid profile of 9.0 percent. One can
also genetically modify the various vegetable oils from Table I to obtain an oleic acid
profile of above 90 percent. The chemically modified vegetable oils comprise at least

one of a chemically modified corn oil, chemically modified cottonseed oil, chemically

11
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one of a chemcally nodified corn oil, chemcally
nodi fi ed cottonseed oil, chemcally 11 WO 2004/108866

WA UBBe04/ 017323 nodi fied peanut oil, cheni Bel/U§2004/017323

nodi fied pal moil, chem cal I y nodi fi ed coconut oil,

E%ng? %ldil’e%ngoc‘}cﬂjllef eé‘ﬁ?*} Ilg%m oPle g?é%.@%%dmdd hed coconut oil,

C RBéthicaly iﬁoﬂ'@i@ﬂ fcth&L oslafcﬁénqu b dified ERBIaCA, |cMerﬂiB§ilyf mddified
soybean oil, and cemcalyrmlfled sunf | quer

Rt ot Ehete oA e ORI oG E MR GPG Sy DEAP ofl and

grcﬁéiﬁ%algfmgﬁlﬁe&mﬂ@mo% are such that the
triglyceride has a nonounsaturated character of at

| east  Bpa pequthemboéwﬂfe thetliphatic hydeesarbylceronps o€ B », Ragad R’
mﬁ?et sueh Shdt rtﬁ@*r&lﬁ:&nie%% RShoRRaRRMEd chbbdct 36? 3{ legﬁ %O percent,

havi ng uti | is invention are exe y
v dederably et dﬂaBtsﬂ?t pragenkand gopcrpiemblyyat leasdd p@@lenf,u dkiglycerides

t Iﬂg{rm% Iﬁﬁ}{ 'ﬂveﬂtlgﬂ %@%&eﬂqﬁﬂﬁ r\%@étalﬁ!e %ilé: tHAf bt dgenetlca.lly
conte 10 sunf | ower OI as an ol el c aci

c owpdeffed mxchzﬁatst@espetvrttmm hlE}er gkm«amrtml bgfclqmld fegtery. t Nermal
SN o LU B B 2436 B QL A e

t cecalb obisurdwers; e emtflowdheit cam.be Otbtameﬂ”whem} tharmtem@ntent 1s from

gr.oups:Ar e hept adecen roup e
Lo AR5 BB RIS o e
Cﬂ-lﬂpibﬂédénya reoupk end the Rémooﬂz2eooal aail aéeeo@l tarihk @ a,a propanetriyl

743, .4
R RIS o ) o Bl asiondipigpe g Fur N6 0% 100
diagd 0% Pae Nt 4,745020dre bﬁélﬁtlnompo@ftecfbyg’efemnee for sheirfdisslosare of

or exa tr ceride conprised exclusively
ft{‘ea‘?fe‘&ﬁ’@oé‘oggﬁggom &F@/‘g’% i an ol eic acid content of
%882? apFgr eanHhag la&ﬂgl!ycélrlde mﬁ%me@ akaﬁsgxegdomn@laatacﬂfmoxety has
re the tr eride is made u

napé?éql%gc@ oatentral 100;aby Gpnseatiently  mgwp Teliafed o cseteafc(?fdlo‘)%

13hdea i ikl ceride tb maRGp 6Yadid RokeBbEhacirel70% bRic acid, 10% stearic
nmonounsat urated content is 70% The preferred

t epigh J%rnayaitisiacld, apde?'hiligRleln w5 the mgnoyngaggrated content is 70%.
gengt preftley tﬂ?ﬂ'béddgdollsvﬁgeﬁ@plo%@'dcﬁ (tﬁ’Jt lkeégxfeu@c@ly modified

ercent tri

ceride ol | ol éi ¢
D Ggatahi el estcinespalitidcunds sike TipEskhieh blpiscTazFighle ol
arg ‘ﬁﬁng@!’i‘ vAtn&l ﬁleﬁﬁésgﬁtqmﬁtlé}i hre hmhgaelelsﬁ‘ﬂSw&a&Pll-@%h Qkdc: canola

I'ei'c peanudt oil, high oleic corn oil, oleic

r @gieé\@érdolcnq peanitgpil, digh elepscan il dugly oleicl rapmgh ot high oleic
I

AP Sl 1iEh ORic RO Rl e AR G syl of g ofiéifm o, high

medeioodsta viloigh olaiedndadqifoah eil.cand dighedeic sdylbeanain daaolksidil is a

3oy 25 Bl ARSI Py SOPELTAGE S5 Al i
0|dle1¢ segutahe ollds dughuoiﬁllc csaeflovear | mbbbtalnetb (&ofrr Hohianthus sp. This

Hel i ant h ct i

AR Bofalfhle FRAGBRRSS ot A g ™ ish oteic

S ol bil OlI‘hSuﬁr 80 1Sum1ga(bldmsmglyhergi& vﬂieﬁ!m:thé a¢id npietied cenprise

s i 3 R G PP R o
ﬂs@m@m &I8ic aém n’[Ahbtﬁér ;ﬂéfelﬁ@ﬂﬁgﬂble@veg&ab@&dnd}s high oleic

Anot ef erred hi ol eic vegetable oil is hj
olcanqla 011 o{)talned from Bras 1ca campestrls 0 rasskl)ca napus, also avallgoqe from AC
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canola oil obtained from Brassica canpestris or
Brassi ca napus, also available fromAC 12 WO

wWQOM4101838866 PCT/ US2004/ 017323 Hunko as RS hi pOT/OB®04/017323

oil. RSB0 oil signifies a canola oil mhereln the acid
noj eties conprise 8 r cent Ie|c
f dfuntkerasRs bigh plstcend! 31?%5 O&éf%! eéé|qa9° ’g“ﬂ’rﬂr@al the acid moieties

vgg&bg@g@@ydeﬁtd@y&ml gh oleic acid contents at the
expense of the di- ri- unsaturated acids. £k$or I )
vg high oleic

sunf | ok furthegiol bewagedfﬂraé gengtcally prchiisdrieediatle il

”leﬁtdoﬁt%n@%j tlfe reRRneDo e REARESHL uhdaRPMEd ScidkCl Al normal sunflower
noi et es. gl ves a 90 percent content of nono- and

dioil hﬁﬁiﬁtﬂ&?%@ cpercentPlei peid jnaajeties 2pd fiom §0-7¢ &em%)lmolew acid

G‘?ﬁlﬁétieQa"I'hié ddiaf ol ReteMiC@RicAD M- In@80 %ﬁﬁt&at@d h&ﬁ\’mmetles
- or tri- unsaturated nojety vegetable oil

g é%é’ﬂiob ar (49+9di Genstically Iraodifying iegetpily ol BRIARG éow &lir or tri-
ol I [
atl)lgéa‘hu‘gt‘ég %mt‘f%ﬂf {%tlﬂ)fegg e g@&é{lgal Sdided ﬁis 4t 1k nfv@ﬁ’cmn have

rcent olelc acid

meh @lgjc suit moaty: irndei mlémfatlm qf(ftom eboat 2 aiprioipkayy 90. A 60
(o t

%Qltc C%I?JC &Ffeﬂgaé/ (ﬁfae'h{ % RG%BMGIEIP@%% 1{1) lc?réo?%ty ;cgflf?{ht of a
rmnyygerdn dil gﬁe:perabe of2.| Armglmeudaoxl madmum@fyangﬁo\pes:ea oleic acid
rati. t ri-gl
odtidhy B o, petedrl oI Sl i VBB Bti . Bierige oy made
nuipeif n 9§i pcmenta)lelaambmfety ﬁfd 1 ﬂ'dlleent bridlec hod mmmt)ngllves a ratio of

200" 1R PRl opeer i ST G PrCenf Bl 1 o™ o0

omlercleﬂl;hbbﬁ:@fﬁtdmmtyhe conposition in a range of from
about %to ut 90O Preferab rom about 30%:t
Shout Thedeegpul o iarapatin e moRi R = TSRO Homangst 1% to

S%{outéglw @e&talablg ftbﬁmbaﬁttsogfr wabeit 7092 MO ftefetablyeem about
esirable in t

AP EboR D Yo cgnerd groptre i Do s AEutgble n i there

dgs£fddaedn e b:8d4tioh SndBpcue Poind stabilitgl to solid di SperSI on
of a thickening agent in a |liquid, i‘ba,se oi l)

consi stf8e BImagiRasey LF’F@”(?F Bgspip S ort H‘;}‘d’f‘b%hfié‘lsl’g‘ew ofa

b gk eRirlg: @d’t% @ﬂcﬂh& D401k, dﬁ%@ﬁs‘ls*?se&‘ a%kﬁkerbﬂabb@xxmately 70% to
I nventi on the remai nder is t hi ckener. The

c SR¥fobese pilscand additives (deperthed withinjthis inypntes); ghe r§@a§§er is

' Qﬁl:l&&ls{‘ grhe%?dsgédﬁmxonﬁﬂigkéﬁgﬂs u‘ndl&dé‘ 'drﬁlst @'rﬂ&ﬂl MR (ndfulithg
the ability to be conplexed for high

t @n:lp@natsml@s,) hthlamn@lmmmdwwth itlesy apEIY to @wbmphn@efgr higher
t
| RnRh e Bt o FoBhic oMinceS Y, Glcniie Wi SRS od
t hentbfcte:sthlnkenlemlﬁﬂpolmea;onprl ses at |east one
p0| yal %Q?Aoﬂf%&e—hﬁ%c%ﬁlc&gﬁ sllt?ofn%{ ic pgeﬁgm%g/ep@{on c%ﬂ%rlgés%g

nor e cene nol
S Hmst or[ehmlylal-phmiqfhlh Pplyla&)hﬁﬂeﬂnﬁ’,é@naie by ablinblﬁﬁhg two or more

o e i@ted b it e Aot dRp TGt PRO5 e

t tmwrobm«m strietuped,ind fiiely mbxamnus ualfdryplhqimm -dt@stals. Because
from2 to

cosit cSt
B Wi Bk e Bt i ey BB 405 iscosiy e
146hge from 2 to 100cSt, and viscosity indexes for all but the lowest grades exceed 140.
PAOs have good thermal stability, but they require suitable antioxidant additives to

resist oxidation. It is common to the industry that PAOs have limited ability to dissolve
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PAGCs have good thermal stability, but they require
suitabl e anti oxi dant additives to resist oxidation.

WO Roog088e6mon to the i ndustry that PAGs have | Poi/usmo4/017323

ability to dissolve 13 WD 2004/ 108866
PCT/ US2004/ 017323 5;lama additives and tend to shrink
s Same adqijivesgad tead fp shgNRePalsn Ithas beep doupddn this inyenbion. gat hoth

pr @ﬂ)l@ﬁ?@a@ro@ Qdfﬁe’lg%ﬁmbé/t QitANeadthldoid. LAl yraBCdifBleRt
Iﬂ o |ffere1r§1tfg lV| s?géosn t01 gr ade, PA(l)s °

némcpawemawow myniongdabprate ingluded ig ﬂ?‘ﬁV’é‘PﬂthB b8 are
S %ﬁﬁ&ioﬁ&?ﬂ' WY Ff)hﬁm&&&l @T@ef78%%76:6 BDA%E-1 3%1051‘%1tﬁ"h§adental

Lubricants wth Incidental 5 Food Contact (not
exttoed Fonici{pehte gxceedctd M ¢exitagtiondiig food)nHager t@e%@ncﬂons

S %&Idha%'bﬁxble @gﬁtﬁﬂ{e Bike %ﬂ iixﬁb ﬁne‘fﬁx%ﬁ?\%]ﬁmlﬂ?ﬁl@ ¥ AfthJ‘l‘&Os

the formnul use of provi di ng

a previding pﬁ@fdnmoduchwgh d'éntiom Oher usefi eelyalphdolgfins are described
e r P
GqJ%?aé %?ﬁongg%g%%atﬁcﬁﬁ rglqﬁe ui/brrekéér g%cygﬁe‘lf)%lphmlefm s
p airgsahtgh gl cofpodition ip a eange vf from abmit ¢efftoshout #e.i Preferably
rqﬂgg Vi 0/ o fer
from % %6@%%)/?%% 03}/%%8’%% Q%gigr 8&&8 lgr4§é1 ?/% ‘Lr%r%a‘% A
bmdgtalph%leiﬁmccmmugre:ﬁa%lanﬁo%is llass Hesiraldé aif that theperis@meduction in
é?f%r b‘ﬁﬂ Q(g%ls *) s desirable in that there is a
?ag?i “a’é‘B ablllty and conpatibility.
ArAntmmddﬂnt The food-grade-| ubricant conp05|t| on of
the pr nventi on co LSes east on
ant 1 o L8 tod e TRt D R G ot iorssPt T Gtor s on
afledsovrechntiowiddnel eslbuably erdn@lesiidl et d DErad ®’D A Bbpidved include

Il’g'nfyéﬁﬁ‘il g)ﬁig & h Fﬁnﬁ%}( Eéﬂl\lf)ﬁ Pa&)&%&iﬁ’eﬁmy lec?tylgted/butyl ated

afthﬂ; %ldﬁmesmgminﬁléaﬂﬁdvd@glﬁ PRIBAGtIoxidaRs, |hﬁ)?ﬂhl@d'ﬁlsrphenohc
al pha-tocopherol, di-tertiary butyl glﬁhen . The

nti’é‘f'o’ﬁii"’é’t‘ iloha-tosppheral dikgrtiary Rpyl phenid. Zheimeriprefeyeder
usafibhid i AroBASANNE BT GBS GIsBMtibAdddtsre E’é&%_rlbea% s, Pat.

6, 534, 454 incorporated herein by reference

h
arN9. §:53445¢ mcarppiated Bprein by refiseences e @aticxidgnt i Aregent Hrige
Ofcofl{pgﬂhé}pﬂlétra&e Q%%ltn%b@tﬁoé‘bl‘}@ tooa%but@ &h epl%@r%bf f‘r@ﬁ?about

about .25% t 0 about . 5% pre erably from about

0.0523% tp @l@bﬂﬂt 5%. Mﬂﬁt Hlﬁfpllahlélfim @Ou't G torhovt].0%ons may
al so i 'i‘ﬁl'tﬂg ﬁpbﬁe ﬁlohyglﬁfgigc?f%lﬁ{iéagf}' otf'tl?éqlz%redlents/addltlves

comonly use rade ricants”inc

arsomnesaly usah mkfpmngade lubmamas anchugigentiw@ inhitfiioks, mst/eqrrosxon
AL oGRS LGP Sl UL S o

addireme pressufa (EP) adslitivies diii¢tioa mediffecsa foaimmihlibitdre regyulsifiers, and
gﬂé ﬁe%rs and demulsifiers. The preferred
a |ves in this invention include: The Anti-wear

| nhi bi {The prell:'eﬂedemmlﬂsersmmnﬂveﬁﬂm intlvuée: and Friction

gddl ti e pméntfmaﬁbn e nfmai blirfaeé theﬁ;résent\/iﬁadhtwmmmes s:i; E:l-weal‘
EFl)nl?} ftj(;r (fdltlve a%d friction modifier. Anti-wear inhibitors, EP additives, and
fiction modifiers are available off the shelf from a variety of vendors and
manufacturers. Some of these additives can perform more than one task and any may

be utilized in the present invention, as long as they are food grade. One food grade
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fiction nodifiers are avail able off the shelf froma
variety of vendors and nmanufacturers. Sone of these

w@oakiiosses can perform nore than one task and BO/URZY4/017323

be utilized in the present invention, as long as they

are rade. One food grade 14 W) 2004/ 108866,
Erodugbihet e oyde 2P P Peduegdafiichon gicigorERRan. ipRibtiion is

Eﬁ)hogpadmgdqﬁnebmém@nﬁu@orr05| on inhibitionis

phosphorous am ne salt of the fornula: x 11

(RA0) . - P- (XNR1OR22R H wherein R9 and R10 are

i ndependent|y aliphatic grdlupstcontaining fromabout 1

up to 5 about 24 car BPmaPorENRIERYNd R23 are

i ndependent | y hydr ogen or ali pﬁatl C groups contai ni ng

fromaboyt 1 yp to about 18 aliphatic carbon atons,

t ryghe Pndn%‘ e Hldmenéenﬂ&ﬁapb@tlp ST GuYining fignt gfout [ yp to

O%Oﬁ@péﬂrm%mﬁ%é@m Ri”nﬁe flﬁdégélﬁ%%gﬁ hy%rdg@n to aihﬁhanc groups

carbon atons, RI0 is wher ei n

i conaning fFvaghout §up tppab@ahlfiae}hﬁh%g w&bewtaﬁwbe e pf m&nd nis3
atbﬁ&'tX gszo%érpgﬁs@ﬁlpn@n o2 mBdiné, 3R%‘E(§1tﬂﬂsdﬁ'9ﬂedﬂout”8 p to 18

2, nis ang X is oxygen. An exanple of one such
p%@ﬁhé@&ﬁé{al‘ﬁ ne salt is Irgalube(r) 349, which is
commercially available from G ba- Geigy. Another food
grade anti-wear/EP inhibitor/fGction nodifier is a
phosphorous 15 conpound ofg formula: R19 Rlp P=X
R2' wherein R19, R20, and R21 lare i ndependently
hydrogen, an aliphatic or al k& group containing

f t,
i RO B S g
ndPhehd/R*zanel hydregeay pl io Ry ngs bupd Ksispixegrox yAwexaadple of one such

o SRRt e Sl 8 HUAKAE 400, il Moo R R P B e

(TR, which is cormmercially avail abl e from

ant - gt 2 o il B0 R ot Ribfr &y & g phBrous

t yoompauirdyof ghecfbitmula; 1 to

2
-
-

R

RI0O—p=X

RA
wherein R, R2°,' and R*! are independently hydrogen, an aliphatic or alkoxy group
containing from about 1 up to about 12 carbon atoms, or an aryl or aryloxy group
wherein the aryl group is phenyl or naphthyl and the aryloxy group is phenoxy or
naphthoxy and X is oxygen or sulfur. An example of one such phosphorus compound
is triphenyl phosphothionate (TPPT), which is commercially available from Ciba-Geigy
under the trade name Irgalube® TPPT.

The anti-wear inhibitors, EP, and friction modifiers are typically about 0.1 to
about 4 weight percent of the lubricant composition and may be used separately or in
combination.

The Corrosion Inhibitor
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about 4 wei ght percent of the lubricant conposition
and may be used separately or in 25 conbination. The

wa@2omaesseq | nhi bitor 15 WD 2004/ 108866 PCT/US2004/017323

PCT/ US2004/ 017323 To prevent corrosion of the netal

surfaces, the present jnvention ut|I Zes a corrosion
i nhi bi £8rPrevest F‘Zﬁqs@ﬁ ofnihe Batal rsurfages, QGQT?S%I @veption ytilizes a

s Rekrbsidd RRbRoY € bedsionCthhib¥& 9 R &vaiddbie Gl el YoM & variety of
Any corrosion inhibitor may be utilized in the present

i Ygrders e mansfagturerso ofinyg ForERsion gahibifns gnays be: Hitlized lﬁéheneresent
S%%ﬂu&nﬁml&ﬁbdlgfaqg%mng aéchw&l e rs@&id%eﬁﬂ%'«?l‘ jRag¥nt.i S

typi cal ly about ~0. t o "about \/\/elg ht percent of the

| ubri cahe cq,frsm@osmhlblm is Wnlcwlﬁeab@ﬁib%l iPeabput 4 feight percent of the
CQ&&Q&&QGmQ%ﬂhB'tor is conprised of a corrosion
additive an

a nmetal deactivator. The corrosion N
i nhi bi Troenezembodimentytheorgsion inhibiters comprised ofia cefrasipa additive

arg,ﬂd %%%Ltlyde%twatolr:l) glﬁ ec%gl)ﬁ&ﬂ ﬁmﬁmo% V\ﬂg %ett%vd%aétﬁattop @re food

acy erirvative o sar cosi ne,
f cgradalaad ceeplyOwith FO8 N@HROOGH Ongh eddiiive ®3he N-agyl derivative of

ning from1l up to about 24
S‘brg eaﬁhgﬁﬂwbg%?ﬁrmabl y R8 contains from®6 to 24

car bon atons and nost preferapl_y from12 to 18 carbon
atoms. An exanpl e of an addi l’ﬁﬁve of N-acyl derivative
of sarcosine is N 15 net hyl -¢kNGhepoa- 9- oct adecenyl )

gl ycine wherein R8 is a heptadecenyl group. This

d%ﬂe}éﬁ{ RYGs b aﬁ}ﬂ?dtllcaé%@p E(fr@dﬁ‘n%] %n@'@ytouMﬁ 24 RErbon atoms.

trade nang Sar k osy er additive is
i Mreferlly iFn 690@‘#1“16 rﬁr@nf 6|tqra4 garbomptorRs and-nost preferrbly gion 12 to 18

N t it rg

{ O Ny A Pl SR A RC N SATIEHTURE, |k d'® N
mﬂﬂ;yl-@bﬂtworﬂ egjadecanyi) 1glyqinet wherbio R® B4a baﬁaxbnerat grp.  This

\V om 12

ﬁ%‘*@é’#@g@% lodhdin EaR e e bR SARL S B O 12

4 car bAnomelmddltlamd1nlrkttolmeeféle£thhgalaR18 is an ethyl ene
group. An exanple of one such inmdazoline has the

formula: N CH3(CH2) 7CH=CH(CHR) 7 -/

RU_4(

N

|

R¥OH
wherein R is an aliphatic group containing from 1 up to about 24 carbon atoms and
R'® is an alkylene group containing from 1 up to about 24 carbon atoms. Preferably RY’
is an alkenyl group containing from 12 to 18 carbon atoms. Preferably R'® contains
from 1 to 4 carbon atoms and most preferably R'® is an ethylene group. An example of

one such imadazoline has the formula:

N

CH3(CH;);CH=CH(CHz)y —</ ]

N
CH,CH,0H
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N CH2CH2OH 16 WO 2004/ 108866 PCT/ US2004/017323 and
is conmmercially available from C ba-Gei gy under the

wo ecadaossesre Anine O Typically, the corrosi on pdiUs:00€017323

is about 0.01 to about 4 wei ght percent of the

| ubri cant caqnpositi If th addltl [ the N-ac

P O MRS fhm Citaelspigh undes @fe Aigg, ut

0.1 toTgpieally, theV¥di88ibn &ﬁﬁtﬁv@% atidlut 0. bEtd avaud @%Ight ercent of the
_conp05|t|on If the 5 additive _is inidazoline, en it

dubrjcantcgomppsition o fithe adshtive gs the ey dggiyagine of éﬁ‘ﬁ‘éﬁ’tﬁ then it is

t hfteferabtP rab6@ngd.1 ¢0 aRRS1 1 we é?&nt ubmeqatt}tcaﬁ%mpasahmetf the
nmore t han one COHOSI on a For exarrp

| fefitixe s imidazeling dhepib lst?étfﬁa'tlh ébwt 90y to 2hopy Mﬁt&h@ P%fﬁe“t of the
Selﬁ&ﬁﬁht%ngﬁﬁtloﬁ U8 2R richR - cad MR IMMB trAdre BRACIHe Vdt@Eiod Additive.

One net al activator is triazole or substituted

t rHog £xaraple.Hbp labrieapy @n inglude- bath the,Nrasyloderivalivg. ¢f jaseesing and
mMayidasoliki | 1 zed in the present invention. However, a
preferred triazole, is tolu-triazole sold

c dhadMotal Deagtivaior G ba- Gei gy under the trade name

| rgane . _
Typi ca Iblne qgetﬁ%a&“ato? dggia??g é’?oﬁ&lﬁg& gb%?(h% 67gr teéample, toly
abumole@rgoluﬂnqhte &y baeytilized inttheepresebt inudmtiion ahlowever, a preferred

fﬁg%%?elt i tgl[l-tmlz{oéersggll égﬁ‘é{(gercn?ﬁ/tbg\fg@a {} Blll e? a'g%x%dg gam%ltrgamet

pé@cwhtt:hmfaibhégﬂadmmnﬂmt conposi tion. Viscosity

Modi f i . Thi ken Tackifi t

ior | ety B TP PR b0 08k $RED £ highfFgoen ofhe
grighrizantcomposigom ng thd metalsactiyatomisl irgaeets39] theh utcis ipoeferbaly about

pgtt%ﬂ%?’f‘ggz‘?ﬁ% g%ﬂﬁf’&hghg\é m‘g%‘?’{}ﬂ% 1I‘f'étcryl at es,

ol\aédo@lg_xmm;*rﬁh&ke@sm"ﬁacmﬁelst yrene nmal eic anhydri de

copoly hy nat ed st ne- d ene co

ey oy ORI e cyt) s HEn ot . abgte Hond the group
P Qopliyihe nascofswyrmbdmetmaadmg WP heixlifitdderos ethildfe WidpUacetate,
grag,% tackifiers |ike ngt ural rubber  sol UFI l1zed in

Biengse PJyisabutytenes. Rodimethaerylstes coleffeppghyamses, esters of styrene
VinSf86 lahhy diBsl ichpdly mers, myﬁt%%&ﬁ&ed sEHeieredolpb iy hfs, hy?(fiogenated

prOV|des adhesi veness and | nmproves the viscosity
viradigspalyisqnseney alkylated epolysiyreneafiimed stigep eommlexc atttr@n@d food

a%@acﬁ@e\ékfﬂ%&ﬁﬂc%tnﬁturaﬁ ﬁ[b@bﬁéoﬁ%ﬁlzéﬂiﬁi f&ﬁfﬁ#bcfe%nl@n addi ti onal
tacky surface filmt atm{orotects pnent from
(<

cor r osiThe additionehira. food gradesvisnesityd , thiglenex; j and/os jtackifier
I . .
e e e

viSemgsapplications fané renvirprimdatah sonditarigi miverequira dreadditmal tacky
a r

s b AP Bl A 8 o BB, o
I missostity omodiSert-uirickenenvadkifiér 58 4baut Natouabmiit Bilwwéght percent of the
v Il&b(%l%irllt.t ho%%rf {h§ rv{sgc%%r( In{coldl tet thkener/tacitﬁer can be from about 0.5 to

about 30 weight percent. An example of a food grade material that can be used in this

invention is Functional V-584 a Natural Rubber viscosity modifier/tackifier, which is
available from Functional Products, Inc., Macedonia, Ohio. Another example is a
complex ester CG 5000 that is also a multifunctional product, viscosity modifier, pour

point depressant, and friction modifier from Inolex Chemical Co. Philadelphia, PA.
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avai |l abl e from Functional Products, Inc., Macedoni a,
Chio. Another exanple is a conplex ester CG 5000 that

wo go0al1es36@ nul tifunctional product, viscosity porUs10e4/017323

pour point depressant, and friction nodifier from

I nol ex Chem cal Co. Phil adel phia, PA. 17 WO

288her Qilsg66 PCT/ US2004/ 017323 Other Gils Cther food
grade Qihes fcreaygr&zﬁ oAd ¢ b Mded® tﬁ@E@ﬂ}ﬁisﬁnbﬂﬂq th8 retngs of about 0.1

range of abou t o about 30% hese food

grt%laéo%ﬁpé %mewht n&hage doograrade tCPB'Ide‘Hﬁ%‘P‘&ﬁ Waite petroleum oils,
S3§ tﬂéﬂc' é‘sté?@(z%r FesériRd qﬁgﬁtrehtbﬁg é 5349?5‘4? rHyd}f]m?racked petroleum oil

34, 454), hydrocracke etrol eum oi known in
@q“mdaéherlpdlﬁgy g Fap Hpr B patioleupils 9 eum oils"). The
| ubri capt ﬁlbﬂ@ﬁl%degﬁf%eﬂ ﬁ‘l tﬂ ed3hCA PMtion EN6SNiipPived NOW

i nproved bi odegr adab Surprisingly, sone
chlﬂd@gruadabdﬁs ﬁwnﬁyln spmp gemnpestiensiavingacelyalphaolgfirecontent
TM
AR50 U USBAUEI hfod Sty BB
i nvent Adthough tpecmsnitian b@thmgesem ingentian paftichlaily usefuliana
t h@rfc%&?n gh% f&%cﬁs%[\h&q 'it C}é Lot'li?mtré? o %me:attfsgs t§19t rﬁ%ulre direct
eimﬂﬁoetact Hior exrngple thponiquﬂ eanitpmatioh ofyproperti¢si allewa tHeamentive
| ub ti
DB EPHSRb R o LS R B0
f riricttonasrelyairede qixamglés mEymul;utleeengm)oﬂ; ln_,cﬂraulie ﬂemlg greasepett.,
hyd fl.uid t I t
omposh G Hed BireR B fiopn e e qeing a mtod "

c eopplisihgthe sfeps ot eps of A) provi di ng at Ieast one

vegetahle oi|. selected fro |s n

na%JJ ur a%) é{‘%ﬁ‘téeaé‘i qne V%%‘?F?g]ﬁé’p Selg ‘g 8? cog"P”S‘“g
genet | ﬁ@tbfal’vé@é&bfeloﬂdsy\dﬂlgﬁﬁ RRbELIObil, genéti%gll)mnlialﬂécﬁﬁegetable oil,
t her eof , . B) pYO\{lI dipg at | east one polyal pha ol efin;
and 280dNIXGEStheredly at | east one anti oxi dant : D)

opt | on biovidakeoiicliie BiyAigasletanand 00d gr ade oi
selected fromthe group _conprising synthetic ester,

whi te Eé?fodfdé‘tﬁﬁt@ﬂaﬁt onh?‘%ﬂoé’é‘ﬁlﬁcked petroleumoil, and
m Xt ur &5 obfish B prévidifg ﬁ"l‘é&kt"lﬁhe'ﬁ)od oﬁ')sele&&fifrgﬂl tﬂe%roup
formthe conp03|t|on he - grade-| ubri cant
conpos p@mnfwmg%lﬁmm@r aﬁm@etc(&wnb@ﬂ g g ciagked [petrelousie gil,
of food, $m&g of£dqui prent. The food-grade-| ubricant
conp05|t|ons of the invention exhibit markedly

enhanc &) blehding 8).d9)i €}, amlsD):tOrf?Iartbdcqrm)osmnn | ar
| ubri c L foe g%g%i( rfclé.]l’rat éﬁgéjsg Sr?bed aﬂg%sctaﬁ Ye us%g uﬂtlll tgpes

of the cCi s an |ca I'ONS are 1 ncorpora
her ei nobipod efqeessmgeqmpment

The food-grade-lubricant compositions of the invention exhibit markedly
enhanced characteristics compared to similar lubricants used in the food service
industry.

All of the cited patents and publications are incorporated herein by reference.
The following specific examples are provided to better assist the reader in the various
aspects of practicing the present invention. As these specific examples are merely
illustrative, nothing in the following descriptions should be construed as limiting the

invention in any way.
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The follow ng specific exanples are provided to better
assist the reader in the various aspects of
wQ@r@ailossse1g t he present invention. As these spRCT/UBI04/017323

exanples are nerely illustrative, nothing in the
foll owm ng descriptions should be construed as limting
the invention in any way. 18 WD 2004/ 108866
PCﬁISLﬁ%ﬁQMSOlRZS Test Met hods The foll owi ng test
met hods re used to characterjze the
f ood- ngﬁlaéQ lowing tegmethodpyprs 415ad; te gharasterizp thefpeds grade-lubricant
| Y6RIPbEiRGHSs &t%lp}&%llﬂ%m@},oc ASTM D- 445 31.92 cSt
Viscosity @00 C ASTM D-445 7.0 ¢St Viscosity index
ASTiRgoSitp@AQ°C 93 ASTMA-H4dnear ASTM B14H228t . 34 nm . 08
cogfdd o fALPlIRR4s 10 Rust AT, 665 A-
Di st |SE§’?1V\ater Pass- Cl ean B- Synt%hd&t%?c Sea Wat er
Pa\élgcogtsealﬁlexm dASTMD-2EPM D- 2272 483 nin. Copper

(o & e/ Y ASTM Dad3} B> Demul si f on ASTM D- 1401
40- 40-0 (10 mn) éPomPr1 poi nt ASTM D- MSQH 21C
Bi odegr adabi l ity ASTM D-5864 U ti nmaf&coeificieat efifiigeont 8%
1 2004/ 10886 004/ 017323 EXAMPLES For mul a
%’gpo Food Gradgsﬁggk% 68 Formula 1: Bio-Food
GaxdRisilligd | W@ert6 15 Cl RCULATI NG O L PaiBRaul | C O L

.9 i ght Conponent % Wi HO Canola 73.3

%@Eﬁﬁg{éﬁ%@?‘%ﬁ Canol a 49.3 PAO 5%552%1 PAO 8 47.0
PAMAdation Sar KOSyASTM.IE2202 BHT .5 I2dgalimbe 349 .5

kos 1 Irga 39 .1 10 PAO 40
8(8’ ‘y"é’B‘?F‘?@ @ré%ﬁggi @9 PANA 5\ Pscosity @00C

1 Denflsification ASTM D-1401 40-40-0 (10 min)
Pour point ASTM D-97 -21°C
Biodegradability ASTM D-5864 Ultimate PW1 Average 68%
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BHT .5 25 Viscosity Index 198 Viscosity @OC 41. 82

Viscosity Index 176 Viscosity @O0O0C 8.23 45 Fornula 3:
wBr@4Hessde G ade AW I SO 32 Formul a 4: Bi 0- Food PXHUS2004M17323

| SO 22 30 HYDRAULI C FLU D HYDRAULI C FLU D Conponent

% Wei ght Conponent % Wei ght HO Sun 50.5 50 HO Canol a
EXSMPLESdopl H1500 2.8 PAO 4 60.FormuBz:Birsood OradelR&O ISO 68

: .5 P : 5 PAO 4
roifla 3¢kl oude AN £ TR LTSI ABNGRIL, 500 1
HYPBdIGOIL 1 Vi scosity @OC 22.Compbeddi scosi t \Wo®@eight
32.09 Viscosit 00C 5.29 Vis [ @.o0cC 6.
g‘#@&?&ﬁﬂ—ﬂﬂe‘zﬂ%& Vi scosity ﬁ%@éﬁ@y‘@gs 60 209’7\%&
HO@R4 bikRP&H6a PO 3JS2004/ 017323  Rymuyba 5: Bi o- Bgod
G ade AW I SO 10 Fornmul a 6: Bi o- Food Grade AW 1 SO 100

PAGENDLE O L HWIRAULI C FLUI D 5 CdtAMAent % Wi ght -20
ent % Weight HO Cangla 3 HO Canol a 56.

S e 0 PG b 41 50 &0 kos;‘ﬁP}E .1 Sarkosyl 5.1
Trgahite 345 PANA .5.90 BHT .5 25 BHBarfosyl0 gal ube 349 .5
I Irgaget 39 .1 Iyganet 39 .1 Irgal ube 349 .5

f ity @OC 1b.13 Viscosity 93997 Viscoshty
PABQGC 3.01 Viscogity @OOC 16. 44, Nty |

167 30 Viscosity Index 178 For frvul%g)sgygﬁgood %q%e
PARA| SO 220 45 Fe¥ nul a 8: Bi 0- FooViskaaitg @I0PGO 32070

B}%AR oL GEAR O} 25 Viscosity Index 198
Viscosity @40°C 41.82

Viscosity Index 176

Viscosity @100°C 8.23 45

Formula 3: Bio-Food Grade AW ISO 32 Formula 4: Bio-Food Grade AW ISO 22
HYDRAULIC FLUID HYDRAULIC FLUID
Component % Weight Component % Weight
HO Sun 50.5 50 HO Canola 38.3
Indopl H1500 2.8 PAO 4 60.0
Sarkosyl 0 1 Sarkosyl 0 1
PANA 5 PANA 5

BHT 5 BHT 5

PAO 4 45.0 55 Irgalube 349 5
Irgalube 349 - 5 Irgamet 39 1
Irgamet 39 1 Viscosity @40°C  22.52
Viscosity @40°C 32.09 Viscosity @100°C 5.29
Viscosity @100°C  6.99 Viscosity Index 181

Viscosity Index 188 60
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35

40

Component % Wei ght Conponent % Wei ght HO Sun 49. 90 HO
Sun 45.90 35 PAO 100 47.90 PAO 100 31.90 Sarkosyl O

WO 2008008886 kosyl 0 .1 PANA .5 CG 5000 20.0 | r gerBUSB84/017323

.1 Irganmet 39 .1 Irgalube 349 1.0 Irgalube 349 1.0 40
BHT .5 PANA .5 Viscosity @O0OC 206.18 55 BHT .5
Viscosity @O00C 28.63 Viscosity @O0C 312.31 Viscosity
I ndex 178 Viscosity @O00C 43.39 Viscosity Index 197
21 WD 2004/ 108866 PCT/ US2004/017323 Fornul a

Forgu1Bh: BioFRedGSd: AGEISER | SO 460 GEAR:rhik 6:Epped6alle A%/ ISO 100

i HO Sun 40. 30 5 PAO 100 220
SP&S%ECQJHQO 0 Irganet 39 .1 Eﬁélﬁgé@ﬁ@%}
Co @6ﬁ&ﬁyl .1 o@%}ﬁ BHbo. 5 YonpBaddy @OC %Wg@
I scosity 54.56 15 Viscosity [ ndex 7 The above
HG Gamale as are BABended to be exali6) €anadd enbodi AR8Ps of
i nventio and are not int to limt
PA@%entl on in gﬁy manner . For exgﬁﬁe&jo in For m%Pgo?;
SaitkbeyltdO Sun coul d be decreased, sbmkogymunt of PAQl14
coul d be |ncreased up 20 to approxinmately 60% and the
unt of Indop{ H1500 (a polyi ?éﬂﬂﬁene) coul d be

Tncreased In Farmul a 5, %02 B d be increaseg to
approximately 70% with theé HO Canol a bei ng decreased

IrgalmbeBdP ngl y. S Irgamet 39 1
Irgamet 39 1 Irgalube 349 5
Viscosity @40°C 10.13 Viscosity @40°C 99.97
Viscosity @100°C 3.01 Viscosity @100°C  16.44
Viscosity Index 167 30 Viscosity Index 178
Formula 7:Bio-Food Grade EP ISO 220 45 Formula 8:Bio-Food Grade EP ISO 320
GEAR OIL GEAR OIL

Component % Weight Component % Weight
HO Sun " 49.90 HO Sun 45.90
PAO 100 47.90 PAO 100 31.90
Sarkosyl 0 1 50 Sarkosyl 0 1
PANA 5 CG 5000 20.0
Irgamet 39 A Irgamet 39 1
Irgalube 349 1.0 Irgalube 349 1.0

BHT 5 PANA ' 5
Viscosity @40°C 206.18 55 BHT 5
Viscosity @100°C 28.63 Viscosity @40°C 312.31
Viscosity Index 178 Viscosity @100°C 43.39

Viscosity Index 197
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The follow ng is an exanple of the process of
formul ati ng one enbodi nent of this invention. 227.25g

W@ 3d4508866ei ght) of Trisun 90 (viscosity of 39P@ODUSHINI/ 017323

is mxed 25 with 202.50g (45 % wei ght) of PAO 4
(vi SCOSIt¥ of 16.90 cSt) at 130 F. The m xture of
TF%&W% A Grap5 0 #9 t hen nixed with 12.60g (2.80 %
WESEAR @110f | ndopl H1500 (viscosity of 100000.00 cSt)
at, 135 Ft The m'0/< re of Trisun 90, PAO 4, and | ndopl
H@%@—%é—ehen—w%g@%w ked St h 2. 25g (0.50 % wei ght) of
| ppegube 349 (viegosity of 1.10 cSt), 0.45g (0.10 %
\/\Bégﬁ}do of Sar k8§¥é 0, and 0.45g (0.10 % wei ght) of
| P 39 at 36°122%0 F. Then 2.25g (0.50 % wei ght) of
BRIndvdcosity obol. 10 cSt) is mxed with 2.25¢
(O 50% wei ght) af PANA (viscosity of 1.10 cSt) at 160
Gcﬁpél’ then the?APxture of BHT and PANA is mixed with
t afbpgour e of Trjjsun 90, PAO 4, I|ndopl H1500, 22 WD
2004/ 108866 PCT/ U82004/ 017323 Irgal ube 349, Sarkosyl
olrgalabe 349ganmet 3%0%at 140 F. This fornula has a
VIsglq‘(g%qby at 40C qgf 31.92 cSt, a viscosity at 100C of
7. and a viscosity |ndex of 193. Anot her
eX&MA e is as fol Pows: 1691.7g (50.5 % wei ght) of
Tggpin 90 (VI scosisty of 39.70 cSt) is mxed wth
1507. 51¢g S % wel ght) of PAO 4 (viscosity of 16.90
c Siiscogtyd®40°€0 F42ZR2 ni xture of Trisun 90 and PAO 4 is
th 80g (2.80 % weight) of I|ndopl
H?@g(% %\y@scdggltygg 100000. 00 cSt) at 135 F. The
miVsigcosity IodexTri sUA7 90, PAO 4, and Indopl H1500 is then
m xed with 16.75g (0.50 % wei ght) of Irgalube 349
(viscosity of 1.10 cSt), 3.35g (0.10 % wei ght) of
Sar kos¥he hovafoim@agsg lr(téhdﬁd)tc%e emsn@bﬁtc)f eofodimgaivef thg9

(bt gyt R g8 Gt bR A Pl or gl

webghil) 3 afhe BONAN Cvild bodecrgasal tht aitﬁunxt$f?A@t4 &6l beFincreased up

then the I BHT and
S e e S BB i S0 e Bl Sl g o
3419:rea§z&t R Tyt 5,20 2 b@ﬂdrbé m&ﬁasaﬂ tolain@i%xuﬂ'dmlg 70%pwmut}m
a Vi SCOSi at .40C 31. 60 cSt. The above test

pf‘%“%ﬁ’f‘é%‘feﬁﬁ?%’igéﬁcor Nilts over the prior

C ONPOsirhé ANSwing s z@éxeﬁlpreMﬂaelpf’ocemfmumm@@e@ﬁaﬁmn&m of
or. where otherw se indica

quininvention. g27. ?4%9(?%3?/&}‘{?@{‘8 P%“él&%up S @bifﬁé%tquﬁg’{’%gﬁésn@ﬁed

f QFithzob $66l (45 tWatsht) DPRADI4 GREdsRH oﬂmbo:ésa) msme TR rmture
under st ood as being nodified i n al i nstances

L O Fisuntihpd P AR s Aol winl 2608 (40P QuBE) pEnipRl H1500
c Qﬂ%éo@ﬁyyof 100600 N RE) of @ksf’ﬁaﬁ%gﬁﬁﬁﬁé of $R{unfo0r momn atddopl

owm'ng specificdtion and attached cl ai ns

aﬁiﬁ@& isﬁhm roied wite 22620 XPoveaight) o€ Béﬁubqﬁj%plé?pstt}ﬁ af 1.10
d%g{gg(ﬁ gogb%e/ %lgﬁt) 393’&‘&%@ @ Jﬂﬁ Oqggg(% V%Y htt)rkﬁf Irgamet 3% at

nvent n ot as an
atlﬁ@‘rﬁ;tTlteo 212581Q.5Q Yheveght) ¢fd3iiT G’BSC@Q‘ltytOﬁ & 10 @92 isrriped with

CSAKTh S0 18 N By bPE 5L oy TR i
t o€ BEThdnd P ADYA isepned with the gnitﬁ:ie@dfﬁtlsm Q@L PAOalnHldbpl H1500,
appl yi ng

—
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ordi nary roundi ng techni ques. 25 Notw thstandi ng that
the nunerical ranges and paraneters setting forth the

whe@adosssope of the invention are approxi nmati oPGT/US10684/017323

nunmeri cal values set forth in the specifi c exanpl es
are reported as 8re0| sel y as possible. ¥ numeri cal

vhedube 39vRarkasyl O, anp digamet) 3P ag Y Hi Ahis doropgiarhas pviseesity at
n@@»@gﬁraﬁ th‘  25ibdsitngt fob@BfMEest A8 9 Hstosils R | '091193

e| I respective testing neasurenents.

Th e abéméh@ﬁammlw aR @bwaeléﬁl de ﬁﬁocit ‘eaveight)afTrisgr 0¢ @v@cosny
%s‘bf is mBE8 Wihl 150F §Ing0§§ wa&&?% 8@1“&(2 A(PEERAE S 16990 cst)

res e scope or e I nvent i on.
Th1e13|0hF/ eThd roixtirs off Trisuh 80 and PAR #ristherymigied With&B 808 (80 Yo

N e
C PqRIAD # apdk Istop 1 W0 rigthen mixediwvith 4635 GH %me@hy)cc@.ﬁgg@be
Fg{%‘é gv@:os?tgf oLfF‘cl‘é t(:S’tg, S%Qé)f@_ﬁﬁxbégﬂtﬁp Sir o§§l‘b '}é% @( 110’ %

one” anti oXl osition
\/\M\Brght) f Irpemat 39 lack3dt Fokent 1161 7§k Y@ 8¢ Yodweiglit) of EH"E Glissositycbf

PO AR B SRR D% BRIV R ERAB A sy a0

Y, ng&ﬂalidnetheoirﬁx;tura nfiIBHIDahdI P AN Atisaixed fwithrilee mixéure of Trisun 90,

o PR ridsp L sttty S iR ef e gpe: DR BE PR
e fdriiila hakd ViscositPatprtC of Hus0 «St.| Thehipoverrest asslrrkhpatimptozedn
oil, and xt.ures thereof 3. The conposition of claim

2 TesyliSeVer e?ﬂ@“\?@@%ﬁ’%‘?ﬂse oil is selected fromthe

group ofePthirsinis o;fewﬁﬁlg exuipley] or, whRF Wtheaawide hdl@&ylbalﬂ’(umbers
oi | castor 0il g[g ol eic sunciil ower ,

cswsamg qHapkitiey ofjingredignte Zgactinm condjfionsgndisg f@@! ‘fSﬁiwetB?

tITR alf ARG Slalrh<Oe ﬂfbeQinﬂér&bé’d asW3iE @hodified én Memetanddk By the
ﬁ) is present in a range_ o 15 from about 10% by

wisgHigba eft?swﬁmgty%nﬂyssm@w 10 She cqmfeny, dippBierire Rbgmeters

ckQifsRifin tWI@fl&blﬂﬁEﬂb@lﬁémtaﬁ@ bfachéd cldifhs Efe%?ﬂbkm‘w&hoﬁs that may
range of from about 30% by wei ght to about 70% by

weiry idepending ppen e desiyed Pﬁoﬁ?ﬂl@fsow toepbtajiped hyithe prasent

\é)ﬁ,g’\%t.%glr] At file! vebﬁle&’i Gng H%t ak Bn ﬁte'hﬁp Q)Eim‘ﬁf thela ;ﬁﬂﬁhmthéfc}%
c dmmﬂ of] equdents: toahmcppe vmber @mms,t qa@h rpmxem&lmmeﬁr ifhquid at

el e AR oSl BEH SR g T "B ppatyie
tb&hrmosfro&ndiﬂ'g]_eclm@qusi tion in claim1, wherein the
pol yal ﬁgﬁgtlhsgﬂ(ﬂné tﬁat%eemtricél '?ar%e! ﬁlﬂ%@ra%eters setting forth the

broad scope of the invention are approximations, the numerical values set forth in the

specific examples are reported as precisely as possible. Any numerical value, however,
inherently contain certain errors necessarily resulting from the standard deviation found
in their respective testing measurements.

The above examples have been depicted solely for the purpose of
exemplification and are not intended to restrict the scope or embodiments of the
invention. The invention is further illustrated with reference to the claims that follow

thereto.
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from about 10% by wei ght to about 90% by wei ght. 25 9.
The conposition in claim@8, wherein the pol yal phaol efm

w0 goopnessent in a range of from about 30% by we¢TDOB2000017323
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about 70% by wei ght. 10. The conposition in claim?9,
wherein the al phaol efmis present in a range of

f PORAZS §L- Mﬁ} Siwei ght to about 60% by weight. 11.

The coamgsichit@BmbéitidnoMpdsingdher ei n the anti oxi dant is
sel ected fromthe group 30 conprising: butyrated

hydr oxtableat qae tr185’(57?}]“1%91ﬂapht hyl ani ne, and mi xtures

t her eofy.ot et ond PalyAPBREH AN I N claim 1, wherein the
anti oxi dant i's present in a range of from about 0.01%
by wei @it leess opp@nlilox®agos by wei ght . 13. The conposition

1 8 cl 4B champoVisd & dihntnrle%/ﬂé}&h%a@mﬂh oh§tr&gﬁ:§ﬁ(§goﬂ ig sé}ected

range of from about 0.25% by wei ght

wépgithe group WG e/ naygsloseadly Uk 0utio vestdle aily gemﬁeally
C HIBRRH "véé?:fhble%lﬁ b xmgd!&?s e rahdhk gsm bﬂ;ﬁéﬁ{ﬂeﬁ Eorhﬁhses

present I'nh rang rom about
apideast qn@%d)&radveqﬂgsﬂectei Qonmhegrommmrlsmemymhem eﬂtem \&hlte
h es. 16. The
o B o R B8 p L ABLED SREREH ILLL S,
f art heﬂmnmpsleesofaﬂmm@awherelﬁ thervegetatdé il iseselettod Eomftheom
th ant ar tnhibito
- P SRR e Bl b bl Slep bk
v sedlowet, iugihm;tummols, hlglaclkuc ﬁo;ebean oﬂ;mmdaﬂmxdﬁea:themaﬁ ors,

dam 1 THe s parich sy Whiskh Bvebbigih o f B FRGinch £ e of
Tﬂer_ncagbnmdsi%tbyamgﬁt t@hlaium(% byvreipki n t he genet| cally

dified oils  have. an ol ejc b{Oamg} Ilnolelc
adid CopPPPSitio ot faimA oPA‘%{B‘B ¢ veggt 1%1 S"“‘iéfaf%sf
cﬁrﬁm@bﬁtm%I@fwaglﬁltmﬂauwmbyewaghme tri gl ycerl de oi |

has the formula O -QCR 1011 15 CHOC-R2 O
chp- octherompasitien of qbelm S%ereﬁ&hwg%a e off Js preseiytcn a range of

hfrﬁﬁ%@&t%%@@&é&ﬁt&ﬁlﬁﬁnmbﬁw&gﬁﬂ om about 7 to about
23 carbon atons. 19. The conposition of claim 18,

wher ei Fhetqogpesig gfccéqamdevvh%m therpolslphaclefiry igselepted from the
C PR edBpristle :abAOSASAOL P ARR! BLOS, - PAOY, PAO10, PAO40, PAO100,

and mixtures thereof.

8. The composition in claim 1, wherein the polyalphaolefin is present in a range of
from about 10% by weight to about 90% by weight.

0. The composition in claim 8, wherein the polyalphaolefin is present in a range of
from about 30% by weight to about 70% by weight.

10.  The composition in claim 9, wherein the polyalphaolefin is present in a range of
from about 40% by weight to about 60% by weight.

11.  The composition in claim 1, wherein the antioxidant is selected from the group
comprising: butyrated hydroxytoluene, phenl-a-naphthylamine, and mixtures thereof.
12.  The composition in claim 1, wherein the antioxidant is present in a range of
from about 0.01% by weight to about 5.0% by weight.

13.  The composition in claim 12, wherein the antioxidant is present in a range of
from about 0.25% by weight to about 1.5% by weight.
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20. The conposition of claim19, wherein the
triglyceride has a nonounsaturated character of at

WO e@gt108866 per cent. 21. The conposition of cl ai PCR0S2004/017323
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wherein the triglyceride has a nonounsaturated 25

character of at |east 80 percent. 22. A method for
pl&par FRCOFPPHHN S i&l}@ 13, jierein, the aptinpidsat is pessent in a range of

C @RI abst T % b weﬁg,h%%&ft 1.089 byp&élgﬁtdl ng at |east one
triglyceride oil; pr ovi at | east one pol yal pha
oflf i nThe epgpeyitipj @\ﬁlaamd aatngwéiQT ¥alee gRptprghanROgminutes.
angl, di“hebéo%%ﬂ&l 6%19'2' whé?lexﬁftﬂerbon@[igné}i Kﬁthé%'cgﬁHEﬁseE @t least
formthe conposition. 23. The method of claim 2

whes alditive ghosen ﬁgwheesrpwrlsms aglwess inhibiforsy Fyst/pasrosion
ghﬁﬂﬂorscﬂém ﬁabﬁt Héi)res%%suﬁ?éomﬁgxgﬁﬁ 5eta8bf1ers SrHe%l Iagic'tﬁators

veget abl e ol gene I cal vegeta e oll

aPdTomeTesss (Elfbeqdér@fveSaﬁmwrh@Oﬁﬁ@rhd‘dam inbiltiters, erowlpifiesseand
t BemglifRsOf 25 WO 2004/ 108866 PCT/ US2004/017323 e)
providing at | east one food grade oil selected from
t k& grBwroowegtioneiripimywhirein the ssaetisally mdxﬁed pisthawé gueleic

C b nieV Bl AK R TRICL AU oy BB o

vvlh& r ei Thet doeposijent afllamdi Whérein shel tagly eatlide o s the fdnmula

group conprising: sunfl ower 0|I canol a oil, soybean
oil, castor oil, high 0|eIQ| sunflomer hi gh ol eic
canol a, high oleic soy , and m xtures t her eof
25. The nethod as descj?% in claim?2l, wherein the
pol yal phaol efin is sel fromthe group

conpri sing: PAQ2, PAO4CHRBC1R2 PACB, PAOO, PACLO,
PAO40, PAOLOO, and m xtures thereof. 10 26. The
met hod as descri bed injcl aij m 21, wherein the

anti oxi dant is sel ect eQHQJmm{3 t he group conpri sing:

but yrat ed .hydroxyt ol uene, phenl -a-napht hyl am ne, and
i xt ur Waereip R 22 ind B ere aiipbiticabHiogariel ERHDE fabeRnidi rom about

ch & #Podfl23 yhnekdmst he vegetable oil is present in a
range of from about 10% by wei ggt to about 90% by

wé¥- ght Thejogmpgsitiqmef claum 8. gvheseinis éniglyreride has @ regnepgseturated

“@%&te?ofmeagpéd’@r&i]ﬁm efmis present in a range of
from about 10% by wei ght to about 90% by wei ght. 29.

TR neThmnmgsm@s@frqlmd% wheggimthentrizdyceviiehasianmanieunsaturated

a ant in a range of from about 0.01%
m&&%gt &tl%dﬂs%@%e?ég{b% by wei ght. 30. The conposition

i Bl.cl al'la c@inpositien ofi olnim 36, wiengothe tiigyreddahdse mmednsasiraed
Z&M%gyéﬂ&spéde%em%{)cul ating oil, drip oil, general
rcent, , ,

purpose ol 'l ase oil, cable oil,
22. A method for preparing a food-grade-lubricant composition comprising the

steps of:

a) providing at least one triglyceride oil;

b) providing at least one polyalpha olefin;

¢) providing at least one antioxidant; and,

d) blending the oil, olefin, and antioxidant to form the composition.
23.  The method of claim 21, wherein the triglyceride oil is selected from the group
comprising: natural vegetable oil, synthetic vegetable oil, genetically modified

vegetable oil, and mixtures thereof and the method further comprises the step of:
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chain oil, spindle oil, gear oil, and conpressor oil.
31. A nethod for lubricating a food industry

wore@hacise@l devi ce, the method conprising thePGTI/Epm00H17323
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| ubricating the device with a conposition conprising:
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25.  The method as described in claim 21, wherein the polyalphaolefin is selected
from the group comprising: PAO2, PAO4, PAO6, PAOS, PAO9Y, PAO10, PAO40,
PAO100, and mixtures thereof.

26. The method as described in claim 21, wherein the antioxidant is selected from
the group comprising: butyrated hydroxytoluene, phenl-a-naphthylamine, and mixtures
thereof. "

27.  The method as described in claim 21, wherein the vegetable oil is present in a
range of from about 10% by weight to about 90% by weight.

28.  The method as described in claim 21, wherein the polyalphaolefin is present in a
range of from about 10% by weight to about 90% by weight.

29.  The method as described in claim 21, wherein the antioxidant is present in a
range of from about 0.01% by weight to about 5.0% by weight.

30.  The composition in claim 21, wherein the composition can be used as a
hydraulic oil, circulating oil, drip oil, general purpose oil, grease base oil, cable oil,
chain oil, spindle oil, gear oil, and compressor oil.

31. A method for lubricating a food industry mechanical device, the method
comprising the steps of:

lubricating the device with a composition comprising:

at least one vegetable oil selected from the group comprising natural vegetable oil,
synthetic vegetable oil, genetically modified vegetable oil, and mixtures thereof;

at least one polyalpha olefin; and,
at least one antioxidant.

32.  The method of claim 30, wherein the composition further comprises at least one
food grade oil selected from the group comprising: synthetic ester, white petroleum oil,

a hydrocracked petroleum oil, and mixtures thereof.
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