_Medicinal G| Conmpositions, Preparations, and Appli:cations Ther eof

"TECHNI CAL FI ELD ~ [1] The invention relates generally to nedicinal
white oil conpositions, 5and nore specifically to high performance

medi cinal white oil conpositions conprising an isonerized base oil and
applications / uses thereof BACKGROUND [2] Personal /

phar maceuti cal products such as baby oils, shanpoos, skin 10care products,

y ically,, . [ f I [ i i.] additi
Thai moots. s PHEPRAESOIE:nPoSBphd Ptefnn o iiiashlh 100e0y' =001V

specifications. The equi pnent used in the personal care products /

phar maceuti cal products / food processing industry may vary by segnent /
type of pr ddudisIbdi R Ig? ocessed; however, the noving parts such as

beari ngs, gears, d.slide chani snms _ar.e sim,l ar . and ofiten 15require
Pubri cat on.  Theo0s 6T ER G B FL ST e IR CE el e oA g OBeP RIS g1 1 51
i ncl ude hyc&h@%dr&spe&ﬁifcéﬁﬁﬁﬂﬂ?h BBsfordislcO8RAicRIal F/has oMRbhpasitigld - pur pose
greases. These oil's must” neet nore stringent standards Phan ot her industry
| ubri cant s.coffipeyingee ivhasged bad casandiaphleratiping/ ugds thepgof3H by t he USDA and
NSF International. H1 is for lubricants approved for incidental food
contact. H 2 classification is for uses where 20there is no possibility of
food cont agis@pérwiiigpno known poi sons or carcinogens in the lubricant. 3H
classification is for a rel ease agent for food. [3] "Medicinal oil"
or "nedici nal whD@y d@etsonhidmbrmaceferas ptoduots sugr sduby silsebémpapsUSEh and / or
FEP specificationg, and inherenthy, 11-1 or. 3H staaﬂaﬁgg. sonme nedi ci nal

T whitel®il CBIRRISTHD RS APIEARY TBrTBYTAk A SR BYOURT Rh LTI A 2 Ve n t he
25base mat rg x. i1t ¥%§M¥ i r s sk :

petrol eum ct?at}d%é% ‘I]§ PT e Sg{)?égzli gsn@ b"zsﬂéé‘%%?f Sﬂﬁﬁagﬁ%ﬁgg%)ist%ﬁcﬁgreﬁy, but
t hey are ndlhercgahireyt tdedde gregetadonel carmprotibas / pliaroncanitalgrbddisrdood,

vegetabl e oils are. used. However, nmany vegetable oils do not possess the
desired pouRO{STRE BN HREY mﬁwsgmw Red .P}'Oﬂﬁlr%ﬁhjﬂ%& IHBPESSGsh g?)‘@‘?‘feﬁes of
petrol eum i = ent Lk have a new
cl ass of oﬁﬁ?gggg%fmégggﬁg% Tro%%t%é éggﬂggﬁ‘?é%% ?gaﬁerelﬁﬁ%ﬁgggpl,
fractiton, oeqiieddbidatighndhe sdst eienorsed brippad (fheidicating ol @t“age)by a

Fi scher - Tropsch grocess. The feedstock for a FischerTropsch process_nay
come from abfipdehydsulics (plagerphinn: sebers At avys!l Peaburpes SEmsh-UdieryPhi onass,

natural gasy 9ol uSNAS AL o BREOhEHICHALGEPRY AR erpdevat i ves of

t hese, and conbinations t e produ epared fro

Fi scher - Tr opssifiefinoegiss -0 seX by tHeXISD A 08 NS Incarsatabi. 8i-1 Isifgpi d, and
gaseous hydrocarbons, which can be refined into products such as diesel

o0i |, napht Wabrigas aparRYee ferapcidenial fgoheetateldm dessdisaBimistyr pieo dietes .

[5] In,an r. F i cat.i i i i 10

2006/ 038933 ,‘%lﬁ%g%B‘%?%’g&é’g ?@dd%%%gé}gjo‘?@ E@mﬂg g%%g%g%ﬁ%%ageﬁéﬁn

{US2006/ 007686 TubridS 006! Q20 @atioSI00H 032 48knt WZOQH/ 0241990,

US2005/ 0077208, US2005/ 0139513, US2005/ 0139514, US2005/ 0133409,

US2005/ 0133407, 1083003 ledenalarl” wépsdsimbphiae!l” bgpousiaeiilgoducts

US2004/ 015958 8525, 7 US . i j on ri.al Se..11/ 400570,
111535165 aRETE RI3058 O ahe Teao BRI UETRE P APy ot snde, 2

Fi scher 15Tie@isehl WESLoiOLdmbSs RN @RDriot @MethiiM 0L R85 e hiindMli sifintthe feed is
a waxy feed recovered froma Fi scher-Tropsch synthesis. The process

conpr i2§es abase mpittet eWhite paiperebdiltare prbaiséiony adist Hatd ehastrelgus caige oilsi ng a
dual -functignal catal yst .ot catal ys hat .c i soner.ize.paraffins
selectivelyfhiﬁﬁg%?§5 Efgfgfggﬁgagﬁ%§%ﬁ%”ﬁ§9%§ﬁpé@gﬂm%§a§@ﬁtacting t he waxy
feed with apbhydrRiSRMEH bARE bAB HREAbY S, @egeiagﬁrmrslaz@&gean%%eer?OUnder
hydr oi someri zi ng condi ti ons. [6] U S. Patent Publication No.

2006/ 00167 2hali segeblesoils dehidf possiess thedesied pmuapdiints okidntivir ogsicty, dase oi |l ,
froma process wherein the yield of white oil boiling from 343C. and above
is greater PRRS PBERPTOREGIESRRFARYIPEMCSnd a viscosity at 100C. of 1.5 -

36 LS W2006/ 7 J i FaldLOpsSSih. g5 derived
mhi?g%gil in fooﬁ%ggngg%?§§%%??§%Fﬁ%ﬁ§?§h efgﬁﬁﬁﬁﬁggﬁﬁgiher%Tﬁgﬁsch derived
whi te oil haschkerKirsyasolbae off (FEG) whatinltBOGil, Bdction, ddtakeivinmeeirédhan 2
mn2/s and | ess than 7 m2/s according to | SO 3014, a content of m neral
hydrocarbons with carbon nunbers |ess thHan 25 of not nore than 5% (w w);
and UV absorption spectra of < 0.70 for 280-289mm; <0.60 for 290-299nm
<0.40 for 300-329 nm and <0.09 30for 300-380m. [7] There is
still a need for a nedicinal white oil having inproved properties in
conpliance with FDA and USP requirenents, e.g., exceptional UV absorbance
properties as conpared to the white oil nade from Fi scher Tropsch base oi




[18] ™Viscosity index" (VI) is an enpirical, unit-less nunber indicating
the effect of tenperature change on the kinematic viscosity of the oil. The
hi gher the VI 150f an oil, the lower its tendency to change viscosity with
tenperature. Viscosity index is neasured according to ASTM D 2270- 04.

[ 19] Col d-cranki ng simul ator apparent viscosity (CCS VIS) is a measurenent
in mllipascal seconds, nPa.s to neasure the visconetric properties of

| ubricating j : hi V.S |
ot er m nea SO sEA R RSEE: b ¥ ERRETAPUIARGS | 3 EORRO cERF B but i on
of base oi | Tropychwir8bess siadebae fionedwhie wireul @tedradhdionhdedtt RBor&sMVDI S)

according to ASTM D 6352-04, "Boili ng Range Di stribution of Petrol eum
Di stil | at esitFiydingibiomass Rahygal gascipak phale o1l syn.cagnichrlonesto gerpriycs

25[ 021] "No ol ati | kv | fin e, mass. of. oil, expressed,in

wei ght~ % o dé%s\éi Asn%I cSé’{bHﬁv/ﬁ?é’ﬁss ?‘%ﬁe"gi ﬁg‘ud%%ﬁée‘g LR do %/}\ﬁet}ﬁsc SEBREENt f1 ow
of ai r sdr awrotdsk eergpridel amgiktBOofarioulBAs 1igdidasePEAbns HydrdARHYhORRE4, 05,
Procedure B. [022] Brookfield viscosity is used to determne the internal
f1uid-frict$arbeselingd into produgkssuehat digeat icHgnapbii, verpadatiardiquiser at i on,

whi ch can bg sured by, AST 302983-04. edition; FDA 21 CFR 172.878 and
FDA 21 CFR ae}%?%&%f(sgf“%f&fpf&?”?@%t food contact: FDA 21 CFR 178.3620(b) for

indirect food combsCtin safthiehef pASRPUbBEHAISNY afRaidns GFR 8. 3570 (USDA
H 1) regulations for indirect food contact. In one enbodi ment, the

medi ci nal WHIO6&28P33 Taed806/A20 18841 UB I/ ¢ e8I SI000HE 164 ed States 5

cubst afices, CantregEste?. WsrodiE0es Rl BRI Soos B8 e “When ueed i n

~a |ubricatipg2eis/oEmeds, eadionnin1598:3, UK0D0I/0bIdseat i gsndsnpd spsRcessi ng
equi pnment that may cone in contact with food, the nedicinal oil is in

conpl i ance WPEMIIEBAAGE, 1VS9884020 Lla7i OR2005/026114p 12$2008/ et adabi | i ty"

Lot on, - conta?d BPRASE (RN R e e SRR SO B el oped
by the Coor ¢j/nediichandElt BPSSIH. GRMMCL in(:%@at@d"'ﬁeréﬁﬁﬁrrteﬁgeﬂica J Fischer

"Bi odegradability OF Two-Stroke Cycle Qutboard Engirne Qls |In Water:
Tent atlsve Téspsdhahodi! iggpodudd fBinpd pypcaskabivhithythe deeddk s ovdse femdasur ed under

CECD 301B, nodi fi St ur. , ich.is. a.test nmethod devel oped by the
O gani zat | OW_C‘?‘IE?F‘!’C%%"EE&%%%‘%P&\S& %Yt“f}i‘}?ilsa 533 SBEQF@?W{SC%%BDYE@%WY ed in
" OECD Gui debdiashyhRhisdnlt8izdes ddexis @]ﬁ%iﬁ%é?ﬂ%k%ﬂl:tioz%i Béglﬁgt'cf?@ gﬁtal p. 18

24 (Adopted Jul. "17, 1992), neasuring the obi ¢ m crobi bl odegradati on
of a test nEwerinajonyizeparadimpelrevdly.cHidowontenizadobdawatingxis dehied bgi | i s
defined to be inherentl i pdegradable if the CE 301B. value js >= 20%
The oil is ?‘B’éf’cﬁ“iﬂ%ﬁlﬁ%@éﬁ%ﬂﬁﬁé%&@%@%ﬁ@ﬁfe@i 3 o &1 ipeEEZationzong

[13] " ! . i oni zabl e substances” which are inpurities
whi ch 2?acﬁse{ugir??gﬁ&{ggm%ﬁgﬁ%ga%cgﬁ%%when treated with strong acid. The US
‘Food and Drug Adita] stirsafaent PerDAxtidvaN o sT006IHE 672 Isdiacidss dsvhietdil hedpect to

"RCS. RCS is_neasyred accor,ding to. ASTM 565-99. RCS can_ al so be neasured
accordi ng 25p% A e D T RRCIS SR fli GO aPTosss Bk e diskdiet white ol boifing]
"Fi scher-Tr C Il o E r i o) g d
ori gi nates ?@r%l gggiégggg%%ggage%%ﬁ%h&%gog%&aaﬁgeg@h}éér)gsﬂsg%g&%?pr ocess.
As used her e00IC. 8F1.5 e B miiT2/op 2 (ESER2679 distoyeshie usest 4 Fit@echangaabl y with
"FT base oil," "FTBO " "GIL base oil" (GIL: gas-to-liquid), or

"Fi schér - Tr 8p8€A vddleiofida fepksengict arplisafenpsyhasimiba diseberel iapschidsoed i zed
base oil" r . -0l ol-SOfeni zation of, a waxy, feed.

[ 23] " Pour g%ﬁ%\tﬁ xlﬁqgssggﬂlr@féggﬁwesﬁen %%f()/ 0t Eégﬁlgr?sé%aefld?fgegﬁa‘r\m/ S anpl e of
base oi | Wi leks begimihds facamdinrde ISC ant Alanoarhebithingé:4 0pideirbed wandi tions,
whi ch can be determ ned as described in ASTM D 5950-02. [ 24] "Auto
i gni tion tefpbompwpkers logs thae 26 efpetmemgrtbanat %ot th aad {1\ikkogitioh sBéagmai t e

ASTU oo 7act < 00 IBE Al Fhf tr O GoERT B R T R R LR o

[ 26] "shr act kpnoooghfikci ent” is an indicator of intrinsic |ubricant
properties, expressed as the dinensionless ratio of the friction force F
and the normal force N, 10where friction is the nmechanical force which

resi sts novenent or hinders novenment between sliding or rolling surfaces.
Traction coefficient can be neasured wi t?h an MM Tracti on Measur enent
System from PCS Instrunents, Ltd. , configured with a polished 19 mm

di aneter ball (SAE AISI 52100 steel) angled at 220 to a flat 46 mm di aneter
pol i shed di sk (SAE Al SI 52100 steel). The steel ball and disk are

15i ndependent|ly neasured at an average rolling speed of 3 neters per
second, a slide to roll ratio of 40 percent, and a | oad of 20 Newtons. The



[31] Mol ecules with cycloparaffinic functionality, nolecules wth

nonocycl oparaffinic functionality, and nolecules with nulticycloparaffinic
20functionality are reported as wei ght percent and are determi ned by a
conbi nation of Field lonization Mass Spectroscopy (FIMS), HPLC UV for
aromatics, and Proton NVR for olefins, further fully described herein.

[32] Oxidator BN neasures the response of a |lubricating oil in a sinulated

lication. High.val . L.l i .0, rb one.lit f ,
"Phi care good 2epdf g s ¥eits Priedifab Rio el P g b 2t ype
oxygen absogphians RRRaERNS With FMA Hentep h@@%ﬁ@,rb.gf eMgﬁ&@m, "

I ndustrial and Engi neering Chemstry, Vol. 28, page 6, 1936), under 1

at nospher e @dfsoprane prygees atcoBYared to themehitooihbede otOfischet Tofps@Pbdsy 100g.

of oil is reported.. Int i dator, BN.test, 0.8 ml of catalyst .is used per
700 gr ars. oftl 8 e PHREAE SATLIoTTs 0 T GALY ot B et of desired 156 !
30napht henagigs, sifil ShhOanith SePNEhANRsBLIR suthad Yoo HEGHagh@nkcase oil .
The additive package is 80 mllinoles of zinc

bi spol ypr opsthitehgplehhk diddegrepdinlsyd vegquarle-b8@ddgusnsilof oi l . [ 033]

Mol ecul ar characterizations can be performed by nethods known in the art,
including Field Ionization Mass Spectroscopy (FIMS) and n-d-M anal ysi s

(ASTM 5D 3238-95 (Re-approved 2005)). In FIMS, the base oil is
characterizggkgéA-Yk@ﬁéﬁ“%ﬁﬂvﬁﬁﬁggﬁles with different nunbers of

unsaturations. T ecules with different nunmbers_of unsaturations may be
conpri sed of.cypagﬁg? FeRspee ﬁg??H@FOEWQEQPEﬁﬁWW%?@#Fpﬂépgﬁﬁﬁpeg“hre
preseny in shgMtdieanh AR of REMPUALPELRGCAREM™ £1i8EnaSS Pharmacopeia

unsaturations., Wien olefins are present in significant anounts, they would
be 10i dent i $3"&editien (JSMISEDAr2it CIORS 72 A% abdFBIA DF CFRd 78-36R6(@} for direans,

6- unsat ur at [OACORAEnY DR ek | Rary pER Soditet ke Shuaas BIEFPAS b1 of on
NVR and m ppiss et 2401 QBLRERICRY, HBLGHH, 1 Af.de % alnaiisl gt per centof

nol ecul es wth cycloparaffinic functionality. the aformatits content was
not neasur egdpmitizatdssass havdg tansbartive ssntbleespf@abowtatdméoantiSessdhanott | ncl uded

in the calculation far total wej ercent of nolecules wth,

cycl opr af f WHe2PRIAERIF GHAPY Lwﬁﬁﬂ&{cgkg&a flisr Rt QRFEREENGFIdRSHEE es with
cyct opar af f b falibl 6 bLeNBlkdarlaBlehlia (BN O 11! i WiHlodftlerPORE fidlichly I ecul es
with nonocyclopraffinic functionality and the wel ght percent of rrol ecul es
wi th nmul ti cybitopahas & iV gbsbrbantd mial itd §50 20[@34) tdnleul ar wei ghts are
determ ned by ASTM D2503- 92( Reapproved 2002). The net hod uses

t her moel ectric mERSdr heg pSppgly GisrinyREes gelates wpopethod of prepaag ances wher e
there is in ECl . : [ Y D2502- 94
may be used?Hg%%ﬁ%§§$%%?Epgﬁﬁ%§$%g§ﬁn%€éﬁ}?%Oﬁgﬁ#% f%gﬁggg)%%gﬁﬁ%gLsity is
det er moned hunASTibOAShAd 86mpReap Altavada?002}rizcll s bis drpiteolgh 4 filisroduced
Anto an oscillating sanple tube and the chan%e in oscillating.frequency

‘caused by t Red eandaiBBeian apidactiped Gry h¥ang apelacs apsed of agdAPem i on with
cal i bration . I i1y of Sam Lght
percent ole i%%ﬁ%%%lgﬁkgggggﬁfhggmgg&%%%%gﬁ}&kﬁﬁgkcor%ﬁﬁ&kggg?%@E%teps
speci fied hereailn.wibhnapbstenicastivn tyhedoliefins are conventional olefins, i.e.
a 30distributed mxture of those olefin types having hydrogens attached to
t he doubl e bond carbons such as: al pha, vinylidene, cis, trans, and

trisubgtitu ! le allylic to olefin integral ratio between
o3 L PR A DB ERIPRERD

1 and i's'rat1o exceeds 3, it indicates a higher percentage of
tri or tetra subsgicutrad falefihgerRewWig b LeseRioughfHShOdREMcAFHUMALAANS
known in the analytical art can be made to cal cul ate the nunmber of double
bonds in théagathpl@dlowing mearipgs wiressathdroiseondicalg). Prepare a sol ution of 5-
510% of the test ragar ban .i n.deut.er ochl or of or B) Acquire a .narnal

pr ot on spectrun1&$%gt ﬁ@%ﬁ?nﬁéaﬁﬁﬁvtda%&?ﬁﬂme ”&P%hﬂﬁ%dﬁﬁgﬁ%&?@ﬁvnﬁéggrence
the chem calnahiifdl ofARM 8Xodd oMb Bill RerkiRStd AHEN B AesUldel Fipgnt gain
range to acquire a signal wthout overloading the receiver/ ADC, e.g., when
a 30 dwgr ee fplidveeg stendgyd: | Batopeanelianrsdaopeie i’ Hrbivem ¢ P Ivrmiacapeiasizinal
digitization dynam c range of 65,000. In one 10 enbodi nent, the instrunent
has a dynam c range of at |east 260,000. C) Measure the integral
intensities between: 6.0-4.5 ppm(olefin; 2.2-1.9 ppm(allylic); and
1.9-0.5 ppm (saturate). D) Using the nolecul ar weight of the test substance
determ ned by ASTM D 2503-92 ( Reapproved 2002), calculate: 1. The average
nol ecul ar fornula of the saturated hydrocarbons; 2. The average nol ecul ar
formula of the olefins; 3. The 15total integral intensity (=sum of al
integral intensities); 4. The integral intensity per sanple hydrogen

Y



: 20 Wavel engt h dependent. response factors for each general aromatic class
can be first determ ned by constructing Beer's Law plots from pure nodel
conmpound m xtures based on the nearest spectral peak absorbances to the
substituted aromati c anal ogs Wi ght percent concentrations of aromatics can
be cal cul ated by assum ng that the average nol ecul ar wei ght for each
aromati c class was approxi mately equal to the 25average nol ecul ar wei ght
for the whol e base oil sanple. [ 0391 NMWR anal ysis. In one enbodi nent,
the wei ght per c¢oit6)ohs adell ol athsy Wddh catnphieask 1&%@\%@%}#&@H§1%i on in
the purified nono-aromatic standard can be confirnmed via | ong-duration
carbon 13 KReuReERedisps themwxyNe eamaprises greater Bemti0amséh atpachfindrm% ar omat i ¢

novi ng. ¢ nar 68 BYEafR BRI P2 8RR GRS Snths et maseOesyare

si ngl e- ri N@ecdralizaiak §&ry 16W 8RBT trd B8 e | evel s of
all nolecules wth afryl east one ar oﬁﬁngg?%%%ﬂé%tﬁq@é tl%E'),%uéﬁlféltog%,yandard D
5292- 99 ( Reeppined atrozonand subfuhed iv athebembudiirfehadessohagi MEpm MBXaARBscar bon
sensitivi tg %LXS%Q: 1 g@é At%'ﬁé/l st andar.d p{ ctice E 386) with a 15-hour
duration rhV8N B0 EE0 SIRL VRS draiind dlagk weses, syfined foetasilprosbe. Acorn PC
i ntegrati ontsiekdt\weiigaeah-Hea fd t of. the base] i ne and
consistently integrate. pa ﬁﬁﬁgﬁ(g%’%gge%%STQ%egﬁgﬁ@ﬁ% PeFEme BIIa’E“he
nunber of afdkgiseh deeibidgstrpleumydirivedmhaas miBoanehiing vakds manehirRgsosi tion
can be determ nedd usit&% g%r l?)?n- 13 (13C) .NVR according to the fol 'ow ng
ni ne-step Procedd MpuEgihsreofy Ip gae enbpdineah thewwst Sedsrhive heo@HDir anch
t er m pati opr RELBL Hay S . e (Doddrell, D.T.; D T.
Pegg; MR B%ﬁdall, J%?n%{ﬁgﬁléﬁﬁ@%“égg%ﬁ%g%%@g 2, 48, 323ff.). 2)
Verify the abselfdd] dKincardioniscosityt iad inrgsurethbntih ikl aeCMe Sesf AL gy Nar y
car bons) u§i ng) tEﬁ]liF@PTdeul se sequence (Pan, S.L.; J. N Shoolery, Journal
of Magneti GOBSES wdeg gevitpgletasmeged by ASTMAR44996.t he vari ous branch
carbon resonanc c) i f:l r-anch . i.tkons d I engths usi.ng tabul ated
and cal cul at ed 5§LI ngggﬁ%'&\i}\g@{m%phigdg(rgﬁjp{rﬁaﬂd’é’ﬁgﬁs,sIi_ufr?%.r indicatipgte of
Qual i t at i veffonaf fptripemturChlkatigs bh yhelBinerhOTd vib@ARS bt tiNetiZ efhe HeHer the®1 2L -
Fuel , 60, 1981,. 07f{e)., 4%8 Estimate relative branching denstty at 'different
car bolt posf %E%tﬁ}o srisaicndrgcy frechange yiseeeld with engitaprel  Viveosieci fi ¢
carbon of {faey ehowlealkyd; iQ%?%RSmbhﬁf _r}}r?ensi ty of a single carbon (which
I ?n er’o go S

is equal to total 1ntegral car per nolecule in the mxture).
For 20the 2- met [1P] iokhehnking einsulliot Boahent LRESIRACCRNIS e, br anch met hyl
occur at the sanme resonance position, the intensity is Ai vi ded by two

bef ore est PHELTHF HegHpgseHisaeprdens Py to measubethé virebinyirichrrapetiestoract i on i s

;ﬁ cal cul at ed;@angd;; : i contribution, t he 4+methyls is subtracted
- to avoid doubl eﬁ’%%ﬁgnf‘?*%‘g‘%ndgﬁ 1%&1?%‘8{3%? e?ﬂ@“&@éﬁ%i@?‘ﬁ skigiemeined The
- aver al§e cabbboRTRLUDIRP3i02. det ermi ned by dividing the nol ecul ar wei ght 250f

the sanple by 14 &tﬂtl\_e foi mula weight of CH2). 6) The nunber of branches per
ol ecul e is thel%3Binl8e beiliag mngadktrsbytiound base st &p wa%, 79 detheinsaraer of al kyl

morecur e (oranARIREE: ByBIs) SetRuEe iShSaN Fiserts. BjodiseRanee. Br anchi hg
‘I'ndex (Bl ) DbyitiHoNYRP ARAEYS T8sti MkHsGh fﬁg%%ﬁ%@ff%% 91 {%%%68%3%80]: met hyl
.05 pp

“ Hydr ogen ((ggxen‘i cal shift range 300. 6- anong total gen as
esti mat ed bYFONIOREaPhyRe | i quid hydrocarbon conposition. 9) Estinmate

Br anchi ng proxighty(;BP) b G .N ich is presented as percentage of
recurring neth ewé c%z?%ov zati}l-%’ v%?{gﬂnxeé thomaso o expressed onweightlp, f rom t he
end group whichidloanga(then a3eta% byge SIgBah Rl 28::9 anong total
carbons as_ estimated by NVMR in the ??%S:I %yaddrogg%? fg"rﬂ?ﬁ%é@?‘gﬁ) on. The
measur enenPEUgh i feb et omeesdradsicner damyto ARITNMEDS §T0ass PRI AuMVR Spect ronet er

5e.g., one havi of 7.0 T or greater. After verification by Mass
Spectronetry, J\d/g%f %ﬁ&%ﬁg YSFFEY 11w tafesaming thednizond flarkefriatisenfz t he

spectral wubtidunf @k ' nbe linmted tq the saturated
c;fgfri;b regi on, o%bﬁg}&g)}ﬁ% %@%%@%&ﬁé@ 0 €41 beasasisg) t$%ﬁ‘s4 3t 25-50 wt.
- % in chlor rlt di are excited by 30 degrees pulses followed by a 1.3 sec
©acquisition time. In order to mnimze non- 10uniformintensity data, the
broadband proton inverse-gated decoupling is used during a 6 sec del ay

_ prior-to the excitation pul se and on during acquisition. Sanples are doped
with 0.03 to 0.05 MCr (acac) 3 (tris facetylacetonato)-chromum (I111)) as
~a:relaxation agent to ensure full intensities are observed. The DEPT and
seguences can be carried out according to literature descriptions with
.. mnor deviations 15described in the Varian or Braker operating manual s.

" DEPT i's"Distortionless Enhancenent by Pol ari zation Transfer. The DEPT 45

ey e N PN




Sinternedi ate pore size nol ecul ar sieve conprising a noble netal
“hydrogenati on conponent, and under conditions of 600- 750F. (315 - 399C.)
In the process, the conditions for hydroisonerization are controlled such

t hat the conversion of the conpounds boiling above 700F (371C.) in the wax
feed to conpounds boiling below 700F (371C.) is maintained between 10 wt %
and 50 wt% A resulting 10i soneri zed base oil has a kinematic viscosity of

wei gt 5% PEBRERAATCRR Aar-sRaR BN 2FCPRAT A e bt R

cycl opar af fap4 01 CrRe1 7807620(H) Yoridirt & $60d Ritad. 23@ tMEle e stHREGERD Az OMAL i CS.
[49] In one enbodi nent the isonerized base oil has a Noack volatility |ess

15t han an &fBUATS. 331001 A 8- byregwetiens foowidiigctdgodieantsst. 0BT x (Ki nemati c
Viscosity at ,100C. )-2 7. .ln another, enbodi nent, the isomerized e oil has
2 Noack volcteap e GegiinT HE R0 aReE e G GO PRteHagrs RETF SF SASRES
equat i pn. 99QrXadobbiAeIE.P §XW COS0T, ¥t ?égelﬁQ,Cf&_readﬁy BarbBniatl Oiutdta@BdR0di ment ,
the isomerized base oil has a Kinematic Vicosity at 100C. of > 1.808 mm®/s
and a Noaclend &l &P KVl for ewi§urtdeampoandsatpagt 420 cHlheuhisetden a hybrichiend af | owi ng
equation: 1.286 + 20 (tkv%,ga)-l 5f +,551. 8. e-kv100 hv\/nere kv100 i“; he
ki nemat i ¢ \WPBEGEIORY!- %1108 BEBECNg 190F BRI HBHRTRIN A PRE PBBHETIYEH base
oil has a kj; [ ' j : Cjeg% 192 s, and a W%
Noack vol aﬁqpfﬁhb%?\\f\ﬁeegﬁ%gﬁg%é@%oo. I r?ngé ??t??)ﬁsl%ﬁb%é?p%}ﬁaﬂ%e i sonerized
base oil has a KibhgmtBioduirsdaslityy rdfetswethe decfsagerd tht. OnonmR b5a arbdtrate Noack
volatility | ess thap. the 25Noack volatiljty ca the fol] ow ng
~equat iidn: ~ 1BE 0 1%”05165 Hrvat ‘?O(P%th%&?Wr@gﬁﬁﬁt?:%ﬁﬁ%g'ﬁ%z{%@Tt Wﬁl‘?fﬁne
* enbodi nent, i [ : [ ' j ' Lty at -_, 100C.
in the rangdeeklgl? pé&%@%@%gﬁﬁ/%@%ﬁ?%g%@%?%ﬁr}é#?ﬁéaﬁgss t han an
amount def i TacddayadnbigiteGli Avioefiroke@lycle QHibnamntdingte\DisclosWVayr: dien®@OC. ) 2 8
| D) For 30kjnematic, viscosities in the range of 2.4 and 3 /s the
equation: 9owt Memdn%ét‘%-cg“\ﬁeg@@?i’é‘@’ & ai@o‘@)mgaéu@dfi?gﬁf %“Scoﬁ%éé a | ower
Noack vol at 1] k- e L8HuUaLiQB8; = | g{rﬁltei : i at 100C.)
[51] In oneﬂllé&ngg%?ﬂngﬁlt(w%’he |sor$g??tze daé%eo' le S na(‘ggé{??%%ﬁﬁ%mc%s in
whi ch 1 he HE@hbship@oadctitinanddeve®phedt aidsepatdddedOtndeGuiclelinkisttorths f or t he
base oil 5to have_a kinematic viscgsity at [00C. of 3.6 to 42 mR/s, a

vi scosi ty ihaERe of Chprailsr YHan SESHON & Rt I8 NEACKORIT &tli 17:199Pess than 12, a
pour poi nt - 9C. S o1 T : I , Lsonerized
base oi l ha@gghﬁgg%}%ﬁ% gbr‘ﬁl(?ﬁgbcﬁo?lgln%gggﬁﬁdragbgK?%?esglrgg%ggrr%p an t?%[é Ml defi ned
by t he .equabresiattowMloichrbGn dioxlded An(dd inephdddCio e Saiesdrtly baddedddable ifthemP/ s) +
300. In a second enbodi nent, the base 100il as an ALT of qgreater than 329C
and a vi scoQEEY FHdevel v sarel0 % hahe o8 isaepdily Kodeaidaple EW%@E@W& 100C, in
rnn/ % + l?gue-s>= 00/%53] I n one enbodi nent, the isonerized base oil has a
relati'vely I'ow traction coefficient, specifically, its traction coefficient
ir's | ess than an @MEUNERCENeetbatiedrdayily babesiuailé OrbstahéRT tihidh are
coefficient=0.009 x Ln (kinematic viscosity in m2/s) -0.001, 15wherein the
ki nenat i c virresics wWhich capge bt dangescalorevhenieeiedi it steas eridy Tadithg t he
traction cogffici.ent. _neasur t i e d .50 mMmp/ one
enbodi nent ?F?qgeaﬁdgg%ﬁq?%l 1Sgugt[s%en Bﬁ?‘gﬁé% Sgnl%%\égtgﬁ?nc%}%r%c‘)vé ﬁeggl%{ntt% %(FS‘I ess than
0 023 (or |Ires it hrbsRedtdrddhiend ASESIESIAT RE KiAQNBbeenatkse@sédoydiad 15
m2/s and at a slide to roll ratio of 40% In another enbodinent the

i somerzed todbe msihiodrascified indbe Low Joedseds i ci ent of |ess than 0.017 when

d at a ki tnC. Vi i f 15 m2/ d |j.de t Il rati
of 0% 11 anot R enboairee e sehaprosd s e it iGt o keliai 1y | ndex
greater thapdaheadnmborti§ fOLOM £96Mb is&%@ g{{ alws%ﬁgzrtm?scg-p%&smh&@usr&aas ured

at a kinematic viscosity of 15 mm2/s an a slide toroll ratio of 40
percent . herein, [B4dheri regonie baseyoldi masntsysed geickogeatily suthibas dasd dil,havi ng

| ow tractiop oefficients o di spl.ays. a hj.gher ki nemtic viscasjty and
hi gher boi | ?%@1%9& i B SR el '&&?"ﬁghﬂe{‘ﬁ%% BAgEr gl erseagened s fon
coeffigient |ess d; b j : .t han 565C
(1050 %. I n anot Lde}??gﬁﬁsgggéggrﬁ?? %S%géggiﬁe%gipﬁnhgégg%&?%g%:Ste?)gﬁﬁ%:c%e%i ci ent

| ess than OiQikriamébreofE0vamty%eddi | i ng poi nt by ASTM D 6352-04 greater than
582C. (1080F). 30[055] In sonme enbodinments, the isomerized base oil having
|l ow traction coefficients also displays 4ni que branching properties by NWR
including a branching index |ess than or equal to 23.4, a branching
proximty greater than or equal to 22.0, and a Free Carbon | ndex between 9
and 30. In one enbodi nent, the base oil has at |east 4 w % naphthenic
carbon, in another enbodinent, at |east 5 wt % naphthenic carbon by n-d-M
anal ysis by ASTM D 3238-95 (Reapproved 2005). 5[056] In one enbodi nent, the



conprises a weight percent aromatics |less than 0.30; ‘a wei ght percent of
nol ecul es with cycl oparaffinic functionality greater than 10; a ratio of
wei ght percent of nol ecul es with nonocycl oparaffinic functionality to

wei ght percent of nolecules with nulticycloparaffinic functionality greater
than 20; and a viscosity index greater than 528 x Ln (Kinematic Viscosity
at 100C.) + 110. In a fourth enbodi nent, the base oil further has a

ki nematic viscosity at 100C. greater than 6 mm2/s In a fifth enmbodi nent,
the base oil had0a3 el Qhitoper Berpeaspisrent esthe ésparsiure 2 vdSchamgmpledlscosi ty
i ndex greatgr. : | ' 1 It t .100C.) + 95, In,a sixth
enbodi nent ,I%tsﬁéﬂgglslég%ﬁlt&ﬂgé@arﬁgﬁ g%;tlﬁ]?l %[né%@i? Or}@é‘rroglﬁ%tc %@I‘I)’réssg’g}tcﬁa?ﬁn Bf.: 30, a
wei ght 10peig@ntindinselesdrded W ARTEYDlIwparaf finic functionality greater than
the kinematic viscosity at 100C, in irtn2/s, multiplied by three, and a
rati o of nol ecul (@24 fhtoriembey tdmesaataet inthe téroproativsraiwhich 2 Buidovicul es with

mul ticycloparaffinie functionality, greater than,15 . 60], | e
erbod yent - epie ol Dl BBk it HeSRhER b Bluctimingt ansal B wby Y

napht heni ¢ ggcppn as neasured by n-d-M. In one enbodi nent, the base oil
has a kinematic viscosity of 1.5 - 3.0 m-12/s at 100C. and 2-3 %

napht heni ¢ car bdf25]) NLuhwsfdreto wireldiopaithm witkbarerfat’i ¢ vi scosity of 1.8 -
3.5 ml-12/s at C.~and 2.5-..4 % naphthenic carbon.. In a third,

enbodi ment, a ki Wohat TECUPLEBGETPof 1 I gRnEe) Gy WORCTLREPEFS.. 5 o6
napht heni c &%Eé%@é&- asltRe @infdAdiohlts RO Ak RMictih IrOeMBhd e 28uhagoskhy of 10-
30 m2/s at 100C. and greater than 5.2 A naphthenic carbon. [61] In
~.one erbodi nehtre fitidimniis teenéchedicidewe gitlicthmsisemancercager nodesmoaemeti ght

greater than 475; .a.viscosity index.greater an 140, and a wei ght percent
ol efins les ﬁ‘f"ﬁ%@ﬁf‘g Gfﬁgﬁlﬁ‘§§%rf%‘ieﬁ' i W«E’Se{f}ﬁé‘f’n&ﬁn beongartEedail ¥hw f oani ng

char act er i s{f168 T8fctbA R 1K ee8 [ LAt Ot l.ginal ,oi |
conposition. 25] 06?21] I'n one%%%%ﬁ%ﬁ%ﬁﬁgﬁgngﬂgigg “B%ggggﬂleﬁlv@gl %1 white
oi | as di scpasketl 1hmiph Sameat balf (MoE ATSDRIA 08GRehrudgldd aP22(eieta Ruldbineat i on

UsS20060016724. I n an I ment i soperi.zed white base oil has a

ki nematic ViEREETP 15§F§§ggg§}{g&%éﬁﬁg§&?ﬁe 11hg Sieeéha%fﬁi/@?k HCvi scosity

i ndex ,gr eat t t.ed: j ndex- 28
o P R B At B AR ot SRR o SUBLAlY; s AY

nmol ecul es widllhraty of €pperadift) anda baheft A00kdakiony., The pdlmatip & definkéasthehan 0C.

and a Saybolt color of  +20 o reater, |n another enbodi nent, the
" somer | zed GFEERCOM SHNEDRR beveen B hok AR disk idnadagt hycthe meaw speed ofthe100C,

bet ween abogy 4,q21:8St - a4d 3 m(r%m 4 a1 i i i reater than an
anount cal cul at eghﬁ(?/ ?he éqgoati ne%\/ll gg%i@?@@}o%éc?eligggg&%gﬁ%?t he Ki nematic
Viscosity at 100[002)] #s9bed hetinetronsecatide h@sberk batarb& yeinghinepeyttenhe

nol ecul es x)th %cl oparaffinic functjonality, less than 1 2 5wei ght percent

mol ec@les wWPHSh OFhbEs 7 SErRop &F by dipearbammeleshiss Py 2 rangsorfrcaponmumbess t han
.0C. and a t I n n.the
~applicati oﬁ@%g%géry%%@% %Se)ifrca%hﬁ)gl If%?anchg f:sﬁﬁal%%ﬁn' F(s}r el}saiéjgﬂ?%]f 6@8%3‘5?%3% Y gl%eer ature
range appl i bakrb@rbonambleavys gubiyig &ppl CRatd OB6 oARPH CHL oW WERdY Ng wat er
resistant, etc., different types of oils can be used. In one enbodinent,

10t he base @ArPomaynberin-hetvgen clhgihydesatbpn arolaqdes. of e hase ail fifferframe 0 e/ s,

or between - 0 odi nent., _a kine i.C_Vviscosity
2t 100C. - petisfsiey By bdRE e Rl BIREL TP bunalGrls R S i T g
enbodizgent , fead kisb @awihk CoMes@O& hiyhtats IfRABonReIME ebr3xBnple/inQh&PRLiSer- OF
between 3.5 - 5.5 nmmR/s. In a fourth enbodinent, a kinematic viscosity at

100C. bet weérppsclohydrasrimpnfiypihesis gactien, P spuee of carbon 101G inkd®) andthe a fifth
enmbodi mant,ha k(i: ngmatiic Vli SCO itfl at_100cC. a3bov¢§ 0 napngl%. I%ira i Xt h
enbodi ment . YHERRLLGIEFUIRE et v ons L08R LUs S p {ng PrEBEu e ESTINeRn 10. 0 -
30.0 M2/ s, waky REEYRAR cbRsButiveindh & Girbdnhitdms EMERLR 8D dbiT8Med chhe base

oil matrix has a kinematic viscosity in the range of 5 - 400 mm2/s at 40C
In an ei ght pelytdmiamdefin (P Habe noildculraof ix isasriacdkbase p thave ¥ imocokaday
20ranging from 10 - 200.nun2/s. at .40C. ] n yet anot her enbodj nent, the

i sohab- o1 BREEH eI el tary bk b CHSt TP O awe ne bt Al 3 - 0
/s at 10QGikaoR dlnphBA6Ka BRIl st ¥n el RSigcit jonid? ridBednPl L1 al
boi | i ng poi nt &?thinrphe ra%ge 0 aﬁétwe ﬁ éﬁou%lgg%d§§%%%%§§pgﬁagﬁg boi l'i ng
poi nt between about 1000- 1400F.; and wherein less than 20 wt. % of the

bl end boils within the region defined by the 50 25wmt. % plus or m nus 25F.
[64] I n one enbodinent, the isonerized base oil has a kinematic viscosity
at 100C. between 2 nan2/s and 30 mm2/s; a kinematic viscosity at 40C.

between 6 and 120 nmmR/s; a viscosity index between 120 and 170; cold
cranking simulator viscosity in the range of 2,000 - 25,000 at -25C.,

- ~ N PN A PN NN PN Py — o N PRy P, - ~ N PN 1 N =N N .



50f 0.05to 2.0 wt.%is added to de-toxify the EP additive. An exanple is a
‘bi ol ogi cal anti oxidant such as DL-al pha- Tocopherol, U S. P./N F. (CAS#

© 59-02-9), of the vitamn E group, in an anmount of 26.0 granms per 54.0

gal l ons of the base oil fluid. [70] In yet another enbodi nent, other

anti oxi dants can be used. Exanples include food grade, oil-soluble,

sterically hindered phenols and thiophenols, e.g., tosterically hindered

phenol i cs such as _hi ndered phenols and bls-phenols hi ndered 4, 4-

t hi obi spherigreh ishilygaed s bty decang mekgules pHpdieB ahz erirahpeiat cWhee s and
di thio eStezﬁapﬁﬁﬁ thﬁﬁs19ﬂgoﬁ£%ahxgkﬁ§&8§ﬂﬂﬁéI£$ﬁ8h§ %8%: %?g and

di thi o aci ene IOXI

sel ected f rigmaet bﬁn@fd@lﬂiﬁht Qe hydRstagioadeole@ilés G0l tbkeEuPihe ifin i zadbae oil

anti oxi dants are naphthyl phenyl am nes, al kylated phenyl 15 napht hyl

am nes, andlisglaseghereied di phenyl amines. In one enbodi nent, the conposition

ang ng 1 rom 2010540 MoBEATENE STAG R RRLAGTE, B SRR O e
enbodi ment ,js @Bk 6 B 010hbreXAPRNSINE, A GRIPEISHS Rled BaABGEyHR anti -rust

addi ti ve package having a conbination of 20food grade ionic and non-ionic
surface actaameatahhydmmbongrgmm ents in an amount of 0.05 to 2.0 wt. %

Exanpl es of ionl ntl r| cat i es.include food rad
phosphori ¢ act o Agncvalisls R o e 8Risia bRy nlieh e eI fony)
am nes, an%ﬂh%é Hfo%cﬂc'[l@ﬁ@;ﬁfate@(@a%c%ﬁaoﬁf &ﬁﬁoﬂ @ReGo alch rfn@%&rﬂoﬂ?&ﬂ &1@’«“ ng
addltlves i nclude food grade fatty aci ds and their esters forned fromthe

~.addi titon ofmeleridé thams sgbs}rteﬂedoWng@M@@DcWWWM@&h@k@E@n@owof
polyalkyle1§r %co S. r non-ionic anti-rust lubricating additives can

i ncl ude fod gF ﬁ%@%FﬂgFgr Pom fatty al cohol s al koxyl ated with al kyl ene

oxi des, or sor birhgg %%ﬁ{ﬂe@h‘?ﬂ d@&ihfiyc%ﬂ%)/e{fﬁﬂl% fﬁﬁétgﬁﬁhty@hcﬁf?ﬁﬂ Itn%H:cﬁiét ers

alkoxylated mnth al’kyl ene oxid [ 72] Dependi ng on

appl|catlonhmHmaﬁnedenﬁmdmheauumkﬂéwdnnpﬂmntngng@@n@hpmuse&naﬁmbéast an

anti-wear additive. qnﬁles [ cludg @H{are not I|n1 to food grade

oi | - sol ubl & FWMART© FPahHSEBHENES WEGHHngi ok MRge &6 %%/C%ﬁ%ﬁura

triphgnyl i ﬁﬁéy ont ai ni ng

nater?gls mﬁhgﬁﬁggggn €9§%§f§%%53f2%31%5% m@ﬂggga gﬂﬁég i ncl ude: zinc

di al kyl di tdubgphies phéteorezhacomt hbire@gdidbamattied hadiongbdh thiupoftibenat e, and

net hyl ene hi s dlthlocarbanate Any of the above conpounds, wth H1

approval , WSUFHIBECUP@S t abl e anti-wear additive. 5[073] In one enbodi nent,

t he conposition t ifier in an

anmount suff|0|en 9{%ﬂ§%aﬁ.etéﬁisgégnggﬁe?ﬁgxﬁggg 86&%£g§%|ﬁs i ncl ude

pol yoxypr opyibengcibparafiaas fincestdity, GfFidldaahe m’EPH@ulti&ychmaMhmEt her) ;

ARLAMOL E Epol lient-Solvent, available fromlIC Surfactants US P./NF.

G ade 28nul siopgiang! 1%@@%{@0@%&9 WelZApREE et feshase dgtsominge by p-copbinstinp ef hanol

5711-4); | EeReR RO S Eai R IR HRRL YO RSN, indisfd 257

Pol yet hyl eneMBofoy piedipy) RfBerGuile dbsctiBASHer8R03- 11- 6) ; Pol yoxyl 20Cet ost earyl
Est er (CAS#9005-00-9); Polyoxyl 40 Stearyl (CAS# 9004-99-3); Polysorbate
20( CAS# 9005- 64-@)’52} PhidasaTi Mg erissepons- ofgeutncatips 0l dp R Surdaled ( CASH

9005-67-8 5. f i CAS #
151- 21- 3)? %ﬁ%%g a? C@i@%&g% ? ?@”’bgz) }t?{a@]f]q%g%%grr@l%a%”% e (
1338- 43- 8)15@%@1 tmch%Kmﬁ'cHhbahﬁaﬁﬁ%ﬁ#ﬁa%@&ﬁmﬁ?p@éxygﬁﬁﬁbsommnl\/bnostear ate

(CAS# 1338-41-6); Triethanol am ne (CAS# 102- 718@&- I n one enbodi nent,
fol | owi ng t #mpatstusr@i NG emieH & xadationil Mehite Qe B’fgllﬂﬂi Exgiftpgting uent s into

t he base flud of th di ci |t| e 20n1xtu buf f ered
S0 as o bel PRSI himiet pEueRhl uSaSsb e SReEPEh Al BT g
agent is acghkéo @&«,bﬁbz(ﬁﬁ%m/@% 103 BfbMifrepbtbSHmbtte BRidAor BN1QNG 8

enbodi nent, an appropriate non- tOXIC antim crobi al conpound is added in

t hen an appm(bpf ¢adalpst ef fded pei b&&gmm@ﬁblitﬂummes 2 h@ctﬁren?élsoimﬂaktmd-

bet ween abouthgg 1% and  25. 0 @6 vol une o{ xtuLeT A suitable
ant i mi¥r obi PhEERFGHHT LSO BFE Pt Ay N R v oup:

Chl or hexi di ne gl uconat e (CAS# 18472 51-0); CEtyIpyrldlnlunlchIorlde (CASH
123-03-5); Sangui narine (CAS# 244754-3); Sodium fluoride (CAS# 7681-49-4);
Thynmol (CAS# 89-83-8); and equal parts of: (a) Al kyl dinmethyl betaine (CAS#
693-33-4) and (b) N, N-di net hyl al kyl am ne- N-oxi de (CAS# 3332-27-2). The type
and anount of the non-toxic antimcrobial conpound to be 30added woul d
depend on the variety of mcroorganisnms to be controlled, such as fungus,
bacteria, algae, viruses and yeast, but not necessarily limted to these
varletles The relati ve amounts of antim crobial conpounds to be added to

,,,,,,



enbodi nent, the isonerized base oil is re-treated or re-run through the
‘acid-activated clay bed if the properties do not neet USP / EP requirenents
after the first or second pass. [80] In one enbodi nent, the

i somerized base oil is treated at the rate of 202, 000- 80,000 gal |l ons of

oil per ton of adsorbent, before the adsorbent is regenerated or replaced.

I n anot her enbodinent, this rate is between 5,000 - 40,000 gall ons per ton.
I n anot her enbodi nent, the isonerized base oil is treated at a space

vel ocity | exsditivaanciagpis Shailimolas of aincnmoharopstansthenyhdithiaphestbpteqsr
velocity raﬂg@s fro 9 05 to 1.5 per hour. In a fourth enbodi nent, the
space vel oc ¢%?8% ¥fromo0.10 to 1 per 25hour. [ 81] Addltlves used

in foitnulating [Hhe) MR ChABSeSAMoRE cA BNERhrineE By hiehdds kheh g th fase oi |
individually or in various sub-conbinations. I n one enbodi nent, all of the

conponent s a’r@dﬁh@ﬂgﬁ@l&bnw@h@@m%ﬁpmnomyéﬁﬁéﬂ)amirnd— Imafmm@o%’mfl onis
pr epared by he iso 0 mat r.i X th the se rate

ar i ses P2t 98 ireprat WGBTS o Wa it ki tod AR oate
until honooGPREMEs with different thiAbrs! T vARAERGENE MR IR es Wit Afdih ves are
added in stages, with the isonerized base oil and at |east an extrene
pressure addintbereoleisagrasloenced be nompfisadsif cytlapaaifansnantitowdaromatics.

anti oxi dant/enmul sjifier co ound dded to the m xture E:%tffdeto |fy and

emul sify t ai:ﬁn%&t’ﬁ?éreé%es& 8P S G PLATAGL ERY &0y ixture. In
anot her Senfodi,eRbs. Whé bl%ﬁﬂ?érb??éée&%%gﬂ!ﬂoan%&ﬁﬁ? R8PS Be 2ddi tive and

anti oxi dant substituents In the second stage m xture i s emul SI?I ed and
. neut r albi zed1dbn11faedrﬂsi lrangerdenyelr t#aBofhd 1 AndBuptions, Z-msutueatidddi3ti on of an

antim crobi a 83 Propertl es: The nedicinal white oil is odorless
and tastel e‘é%gamﬁﬁ“’&?re‘i ‘é‘hﬁﬁ RS - UpRBI FHqns s frsnsaburppens gy hedMS s of FDA

O o SxaBPA Al SR HEA OGP, S8 i OGPt por bance

precur sor s) HPECEU'S iathe tduel WWghhﬂ:rdenppf)mﬁhmaldB aithl dyofoparhfiinid fubrtieadity.
di scharge i nto wat.er, and bel ow the 0.5 ppb detection limt. |n another
enbodi nent , LitkArpEaties GoRIeHhiPS é"téP‘I‘asWi?Qt%“taﬁéSSP@Yj’Gﬁ? berigss $ap 0. Lawt feast one

of Eurg pea”a{?%?o’ néni?cgv?d%ﬁ'zﬁﬂ?é x%ic%ijét gh?&t ét E’Bé}% GRRGIufs vgedi tion. 1n

yet anot her I Cl na e ol rreets or surpasses the
sol i d par af Efcivpaesfinis feeiibhady | ’ﬂhdﬁﬁl)@&g}ﬁ%&)mtpﬂ ma8Ad&E33ith [84] In
one enbodi nent, the nedicinal white oil has a UV absorbance at 260 to 350

nm of |ess e¥pamtinicfuciiongiy inthe @i thsntcighiecsrant Rholecuis &’Hﬁor bance at
St bance HObGyskERAnhEainchel iy kil e JUbf RIRAEL Rl ot the

oi I has a UMuahgolopaatfthiafun2@thaliey. 289 nm of |ess than 2. [85] In

one enbodi nent, the nedicinal white oil is inherently biodegradable. In a
second®®enbodi ment034] Adolpatlaesahts aF deterained by AEM PYSE-SdRgrnpaarsde, wit h

,«-'t he CECD 30%562&,93%% I%l%é}fo% V%efth%ﬁﬁ#e)lecltr?%% L@Qn%nq 9f V£ gpeséLg 8\5}?(§)4 01&' n one

.ermbodi nent | nenati c VI s 0Si of

| ess than 1@%@%@&@%@@%@@xﬁﬁﬂfﬁblbnmg@n@ﬁtﬂbmblézyalta;inahvaﬁPézhoBmfa second
enbodi nent, a nmedicinal white oil wth Ki nematic viscosity at 40C. in the

range of 10ASTH! PREPS Iy WQMUWM@Q@&%@@MW ingficated. 80. In a

third enbodi t wh t t { t 40C
i1 the range of H50) A MaBHaR A Y A5 Bl b Rt RET s 56
[86] 14 onesgnhles MBBEucet igo @ﬁ@b&llﬂ@ig Wipt Bk bnd HEhbS®Sn ds@lMtidgCi ent

amount of thickener for the product to have a viscosity of > 3 m2/s at
100C. and >f@5uqmn’2ﬁ@usa«ﬂ byde. change in the g of|the @hoihesed enbuginetine withhe
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[ 89] Appllc osition
can be used%&%B{ﬁiSuc ragrlcafloﬁﬁl&?Eaf tﬁ%gégﬁg?ﬁkﬁ L%%Qg&%gg%(mﬁ%g?n gui de,
chain and conveyor applications where th@re is a chance of i nci dent al
contact with food, foodstuffs, drinking water, potable water or ground

wat er may occur. These 1b5applications can typically be found in industries
i ncluding plants wherein food, poultry, egg, fish, seafood, beverage, water
treatment, plants, vegetables, fruit, dairy products, snack food, dry food,
pet food, animal feed, or pharmaceutical products are concerned; equi pnent



[95] EXAMPLES. Unl ess specified otherwi se, the conponents in the 25exanpl es
are as foll ows: [96] Isonerized base oils used in exanples 1-24 are

FT base oils from Chevron Corporation of San Ranon, CA. The PAO (poly al pha
ol efins)! synthetic base oils in the conparable exanples 25-30 are either

from Chevron Corporation or Conoco Phillips. The properties of the base
oils used in exanples 1-30 are shown in 30Tables 2 (PAO base oils) and 3
(FT base oils). [97] Exanples 1-30: Different FT base oils were

passed overalgthsao biefin iltegts] montbatwiend aaldnd. nWhen thiorsiolex62063, iThe

properties of Tonsil 630G are shown in Taple 4. The properties_of the oils
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by proton NMR = 100 times the number of double bonds times the number of
20 hydrogens in a typical olefin molecule divided by the number of hydrogens in a typical
test substance molecule. In this test, the wt% olefins by proton NMR calculation
procedure, D, works particularly well when the percent olefins result is low, less than
15 wt%.
[037] Weight percent aromatics in one embodiment can be measured by
25 HPLC-UV. Inone embodiment, the test is conducted using a Hewlett Packard 1050
Series Quaternary Gradient High Performance Liquid Chromatography (HPLC)
system, coupled with a HP 1050 Diode-Array UV-Vis detector interfaced to an HP
Chem-station. Identification of the individual aromatic classes in the highly saturated
base o1l can be made on the basis of the UV spectral pattern and the elution time. The

30 amino column used for this analysis differentiates aromatic molecules largely on the

basis of their ring- number (or double-bond number). Thus, the single ring aromatic

9



6.56 5.24 Aromatic Carbon, % 0.00 0.00 Oxidator BN, hrs 35.27 38.01 SULFUR
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- C 210 284 Table 3 \W98381 PA04 V882 PA06 W8222 PA08 W884 Synthetic 40 PAO
W935 PA0100 Kin Viso., ¢St @000 17.02 30.66 46.55 405.3 1282 Kin Visc.,
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containing molecules elute first, followed by the polyeyclic aromatics in order of
increasing double bond number per molecule. For aromatics with similar double bond
character, those with only alkyl substitution on the ring elute sooner than those with
naphthenic substitution. Unequivocal identification of the various base oil aromatic
hydrocarbons from their UV absorbance spectra can be accomplished recognizing that
their peak electronic transitions are all red-shifted relative to the pure model
compound analogs to a degree dependent on the amount of alkyl and naphthenic
substitution on the ring system. Quantification of the eluting aromatic compounds can
be made by integrating chromatograms made from wavelengths optimized for each
general class of compounds over the appropriate retention time window for that
aromatic. Retention time window limits for each aromatic class can be determined by
manually evaluating the individual absorbance spectra of eluting compounds at
different times and assigning them to the appropriate aromatic class based on their
qualitative similarity to model compound absorption spectra.

[038] HPLC-UV Calibration. In one embodiment, HPLC-UV can be used for
identifying classes of aromatic compounds even at very low levels, e.g., multi-ring
aromatics typically absorb 10 to 200 times more strongly than single-ring aromatics.
Alkyl-substitution affects absorption by 20%. Integration limits for the co-eluting 1-
ring and 2-ring aromatics at 272nm can be made by the perpendicular drop method.
Wavelength dependent response factors for each general aromatic class can be first
determined by constructing Beer’s Law plots from pure model compound mixtures
based on the nearest spectral peak absorbances to the substituted aromatic analogs.
Weight percent concentrations of aromatics can be calculated by assuming that the
average molecular weight for each aromatic class was approximately equal to the
average molecular weight for the whole base oil sample.

03971 NMR analysis. In one embodiment, the weight percent of all molecules
with at least one aromatic function in the purified mono-aromatic standard can be
confirmed via long-duration carbon 13 NMR analysis. The NMR results can be
translated from % aromatic carbon to % aromatic molecules (to be consistent with
HPLC-UV and D 2007) knowing that 95-99% of the aromatics in highly saturated

base oils are single-ring aromatics. In another test to accurately measure low levels

10



Pour Point, C (-57) -36 -33 Mdl. weight, gminol (VPO 428 505 587
Density, gmim 0.8148 0.8236 0.832 Refractive I ndex 1.4549 1.4594 - -
Oxidator BN, hrs 40.18 35.05 24.15 29.34 32.44 Noack, wt. % 14.03 7.08 3.37
1.45 0.091 HPLC- WV (LUBES) 1-Ring 0.00368 0.0113 0 0.5537 2-Ring
0.00036 0 0 0.0035

of all molecules with at least one aromatic function by NMR, the standard D 5292-99
(Reapproved 2004) method can be modified to give a minimum carbon sensitivity of
500:1 (by ASTM standard practice E 386) with a 15-hour duration run on a 400-500
MHz NMR with a 10-12 mm Nalorac probe. Acorn PC integration software can be
5 used to define the shape of the baseline and consistently integrate.
[040] Extent of branching refers to the number of alkyl branches in

hydrocarbons. Branching and branching position can be determined using carbon-13
(**C) NMR according to the following nine-step process: 1) Identify the CH branch
centers and the CHj; branch termination points using the DEPT Pulse..sequenc_e

10 (Doddrell, D.T.; D. T. Pegg; M.R. Bendall, Journal of Magnetic Resonance 1982, 48,
323ff.). 2) Verify the absence of carbons initiating multiple branches (quaternary
carbons) using the APT pulse sequence (Patt, S.L.; J. N. Shoolery, Journal of
Magnetic Resonance 1982, 46, 535ff)). 3) Assign the various branch carbon
resonances to specific branch positions and lengths using tabulated and calculated

15 values known in the art (Lindeman, L. P., Journal of Qualitative Analytical Chemistry
43, 1971 12451f; Netzel, D.A, et.al., Fuel, 60, 1981, 307fl). 4) Estimate relative
branching density at different carbon positions by comparing the integrated intensity
of the specific carbon of the methyl/alkyl group to the intensity of a single carbon
(which is equal to total integral/number of carbons per molecule in the mixture). For

20 the 2-methy! branch, where both the terminal and the branch methyl occur at the same
resonance position, the intensity is divided by two before estimating the branching
density. If the 4-methyl branch fraction is calculated and tabulated, its contribution to
the 4+methyls is subtracted to avoid double counting. 5) Calculate the average carbon
number. The average carbon number is determined by dividing the molecular weight

25 of the sample by 14 (the formula weight of CHy). 6) The number of branches per
molecule is the sum of the branches found in step 4. 7) The number of alkyl branches
per 100 carbon atoms is calculated from the number of branches per molecule (step 6)
times 100 / average carbon number. 8) Estimate Branching Index (BI) by 'H NMR
Analysis, which is presented as percentage of methyl hydrogen (chemical shift range

30 0.6-1.05 ppm) among total hydrogen as estimated by NMR in the liquid hydrocarbon
composition. 9) Estimate Branching proximity (BP) by °C NMR, which is presented

11
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total carbons as estimated by NMR in the liquid hydrocarbon composition. The
measurements can be performed using any Fourier Transform NMR spectrometer,
5 e.g., one having a magnet of 7.0 T or greater. After verification by Mass Spectrometry,
UV or an NMR survey that aromatic carbons are absent, the spectral width for the Be
NMR studies can be limited to the saturated carbon region, 0-80 ppm vs. TMS
{(tetramethylsilane). Solutions of 25-50 wt. % in chloroform-d1 are excited by 30
degrees pulses followed by a 1.3 sec acquisition time. In order to minimize non-
10 uniform intensity data, the broadband proton inverse-gated decoupling is used during
a 6 sec delay prior to the excitation pulse and on during acquisition. Samples are
doped with 6.03 to 0.05 M Cr (acac) 3 (tris (acetylacetonato)-chromium (III)) as a
relaxation agent to ensure full intensities are observed. The DEPT and APT
sequences can be carried out according to literature descriptions with minor deviations
15 described in the Varian or Bruker operating manuals. DEPT is Distortionless
Enhancement by Polarization Transfer. The DEPT 45 sequence gives a signal all
carbons bonded to protons. DEPT 90 shows CH carbons only. DEPT 135 shows CH
and CHj up and CH; 180 degrees out of phase (down). APT is attached proton test,
known in the art. It allows all carbons to be seen, but if CH and CHj are up, then
20 quaternaries and CH; are down. The branching properties of the sample can be
determined by >C NMR using the assumption in the calculations that the entire
sample was iso-paraffinic. The unsaturates content may be measured using Field
Ionization Mass Spectroscopy (FIMS).
[041] In one embodiment, the medicinal white oil composition comprises an

25 isomerized base oil that has been filtered through a clay absorbent.

[042] Isomerized Base Oil Component: In one embodiment, the medicinal
white o1l composition consists essentially of an isomerized base 0il as the base
material. As used herein, the expression “consisting essentially of” permits the
inclusion of components that do not materiéily affect the basic and novel

30 characteristics of the composition under consideration.

12



as being nodified in all instances by the term "about"” Accordingly, unless
indicated to the contrary, the nunerical paraneters set forth in the
foll owi ng specification and attached clains are approxi mations that my
vary dependi ng upon the desired properties sought to be obtained by the
present invention. It is noted that, as used in 5this specification and the
appended clains, the singular fows "a," "an," and "the," include plural
referents unl ess expressly and unequivocally limted to one referent. As
used herein, thd0tgj nin'onaembdéimeat)dhd bse gilambinide dlerevdcomptissat kastnhended
to be non-limting, such that recitation of itenms in a list is not to the
excl usi on GFOBEHER barae! W@l@ﬁéh@t HAHUG HC b A OT QR SRR B AT ishe
listed ite ' ' . LR | di scl ose
the T nvent TERCKTRAl By TRk AseseE VB Radinee L AR el Lo

skill ed i n pgrbesarFischerBlopscnitrive®bisa@ilsTv dntnaher chiteydpatenhabhse dcope is
defined by the clains, and may include other exanples that occur to those
skill el i n eamePrisey at lsisban semerizadhnag pié snade dronhe syRseatiplly pealfintdivax t he scope

of the clai dhgw&g%%d Ve structural elenents that do 15not differ from
the literal Tahguagée of’ " the clainms, or if they include equival ent

structural el emejois] Wikdhet-Tsaash adivedlbash dil Sire ABEDsdd @M ek bf phtalt
| anguages of the clains. 392.6Mcaoz ZL'99 1 P1.21.11 394 16, 528 |v-

91- VZL 93pddicatiopsgpcipdmgder expmple U Bag dtoz. G386 MOPHHRS, end 8\6P406/ 1. 91.
02492 13, 547 3088, 9985 hAicn No. U049 5k AP RL00RFRG490 00' O ZELE 9216M

2003
10 US20060289337. Fischer-Tropsch process is a catalyzed chemical reaction in which

carbon monoxide and hydrogen are converted into liquid hydrocarbons of various
forms including a light reaction product and a waxy reaction product, with both being
substantially paraffinic.

[045} Fischer-Tropsch derived base oils are disclosed in a number of patent

15 publications, including for example U.S. Pat. Nos. 6080301, 6090989, and 6165949,
and US Patent Publication No. US2004/0079678A1, US20050133409,
US20060289337. Fischer-Tropsch process is a catalyzed chemical reaction in which
carbon monoxide and hydrogen are converted into liquid hydrocarbons of various
forms including a light reaction product and a waxy reaction product, with both being

20 substantially paraffinic.

[046] In one embodiment the 1somerized base oil has consecutive numbers of
carbon atoms and has less than 10 wt% naphthenic carbon by n-d-M. In yet another
embodiment the isomerized base o1l made from a waxy feed has a kinematic viscosity
at 100°C between 1.5 and 3.5 mm?/s.

25 [047] In one embodiment, the isomerized base oil is made by a process in
which the hydroisomerization dewaxing is performed at conditions sufficient for the
base oil to have: a) a weight percent of all molecules with at least one aromatic
functionality less than 0.30; b) a weight percent of all molecules with at least one
cycloparaffinic functionality greater than 10; ¢) a ratio of weight percent molecules

30 with monocycloparaffinic functionality to weight percent molecules with

13



0311. 1.01.'P 941, 6L9'3 906 Qz- 9317 Le 1-9.0 4179v4 0.176 L6.9 000
9286M 9903 899/ 222 1734 917- zZZ- PLE 93080 99P17 I1- | 1-'26 L8 9 000
N9713 661717 6269 91;3 31. 006> LE- 9Z- 1732 EL6EO 1-9417' 1.

multicycloparaffinmic functionality greater than 20 and d) a viscosity index greater than
28 x Ln (Kinematic viscosity at 100°C.) + 80.
[048] In another embodiment, the isomerized base oil is made from a process
in which the highly paraffinic wax is hydroisomerized using a shape selective
5 intermediate pore size molecular sieve comprising a noble metal hydrogenation
component, and under conditions of 600 - 750°F. (315 - 399°C.) In the process, the
conditions for hydroisomerization are controlled such that the conversion of the
compounds boiling above 700°F (371°C.) in the wax feed to compounds boiling
below 700°F (371°C.) is maintained between 10 wt % and 50 wt%. A resulting
10 isomerized base oil bas a kinematic viscosity of between 1.0 and 3.5 mm®*/s at 100°C.
and a Noack volatility of less than 50 weight %. The base oil comprises greater than
3 weight % molecules with cycloparafiinic functionality and less than 0.30 weight
percent aromatics.
'[049] In one embodiment the isomerized base oil has a Noack volatility less
15 than an amount calculated by the following equation: 1000 x (Kinematic Viscosity at
100°C.)™%7. In another embodiment, the isomerized base oil has a Noack volatility
less than an amount calculated by the following equation: 900 x (Kinematic Vicosity
at 100°C.) 2%, In a third embodiment, the isomerized base oil has a Kinematic
Vicosity at 100°C. of > 1.808 mm?s and a Noack volatility less than an amount
20 calculated by the following equation: 1.286 + 20 (kv100)™” + 551.8 ™% where
kv100 1s the kinematic viscosity at 100°C.  In a fourth embodiment, the isomerized
base oil has a kinematic viscosity at 100°C. of less than 4.0 mm?/s, and a wi% Noack
volatility between 0 and 100. In a fifth embodiment, the isomerized base oil has a
kinematic viscosity between 1.5 and 4.0 mm?/s and a Noack volatility less than the
25 Noack volatility calculated by the following equation: 160 - 40 (Kinematic Viscosity
at 100°C.).
[050] In one embodiment, the isomerized base oil has a kinematic viscosity at
100°C. in the range of 2.4 and 3.8 mm®/s and a Noack volatility less than an amount
defined by the equation: 900 x (Kinematic Viscosity at 100°C.) 2* -15). For

30 kinematic viscosities in the range of 2.4 and 3.8 mm?®/s the equation: 900 x (Kinematic

14
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Viscosity at 106°C) 28 _15) provides a lower Noack volatility than the equation: 160-
40 (Kinematic Viscosity at 100°C.)
[051] In one embodiment, the isomerized base oil is made from a process in
which the highly paraffinic wax is hydroisomerized under conditions for the base oil
5 to have a kinematic viscosity at 100°C. of 3.6 to 4.2 mm?/s, a viscosity index of
greater than 130, a wt% Noack volatility less than 12, a pour point of less than -9°C.
[052] In one embodiment, the 1somerized base oil has an auto-ignition
temperature (AIT) greater than the AIT defined by the equation: AIT in °C.=1.6x
(Kinematic Viscosity at 40°C., in mm2/s) + 300. In a second embodiment, the base
10 oil as an AIT of greater than 329 °C. and a viscosity index greater than 28 x Ln
(Kinematic Viscosity at 100°C, in mm?s) + 100.
[053] In one embodiment, the isomerized base oil has a relatively low traction
coefficient, specifically, its traction coefficient is less than an amount calculated by
the equation: traction coefficient=0.009 x Ln (kinematic viscosity in mm?/s) -0.001,
15 wherein the kinematic viscosity in the equation is the kinematic viscosity during the
traction coefficient measurement and is between 2 and 50 mm?/s. In one
embodiment, the isomerized base o1} has a fraction coefficient of less than 0.023 (or
less than 0.021) when measured at a kinematic viscosity of 15 mm?/s and at a slide to
roll ratio of 40%. In another embodiment the isomerized base oil has a traction
20 cocfficient of less than 0.017 when measured at a kinematic viscosity of 15 mm?/s and
at a slide to roll ratio of 40%. In another embodiment the isomerized base oil has a
viscosity index greater than 150 and a traction coefficient less than 0.015 when
measured at a kinematic viscosity of 15 mm?/s and at a slide to roll ratio of 40 percent.
[054] In some embodiments, the i1somerized base o1l having low fraction
25 coefficients also displays a higher kinematic viscosity and higher boiling points. In
one embodiment, the base oil has a traction coefficient less than 0.015, and a 50 wt%
boiling point greater than 565°C (1050°F). In another embodiment, the base oil has a
traction coefficient less than 0.011 and a 50 wt% boiling point by ASTM D 6352-04
greater than 582°C. (1080°F).
30 [055} In some embodiments, the isomerized base oil having low traction

coefficients also displays unique branching properties by NMR, including a branching

15
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index less than or equal to 23.4, a branching proximity greater than or equal to 22.0,
and a Free Carbon Index between 9 and 30. In one embodiment, the base oil has at
least 4 wt% naphthenic carbon, in another embodiment, at least 5 wi% naphthenic
carbon by n-d-M analysis by ASTM D 3238-95 (Reapproved 2005).

[056] In one embodiment, the isomerized base oil is produced in a process
wherein the intermediate o1l isomerate comprises paraffinic hydrocarbon components,
and in which the extent of branching is less than 7 alkyl branches per 100 carbons, and
wherein the base oil comprises paraffinic hydrocarbon components in which the
extent of branching is less than 8 alkyl branches per 100 carbons and less than 20 wt
% of the alkyl branches are at the 2 poéition. In one embodiment, the FT base oil has
a pour point of less than -8°C.; a kinematic viscosity at 100°C of at least 3.2 mm®/s;
and a Viscosity Index greater than a viscosity index calculated by the equation of =22
x Ln (Kinematic Viscosity at 100°C.) + 132.

[057] In one embodiment, the base oil comprises greater than 10 wt. % and
less than 70 wt. % total molecules with cycloparaffinic functionality, and a ratio of
weight percent molecules with monocycloparaffinic functionality to weight percent
molecules with multicycloparaffinic functionality greatef than 15.

[058] In one embodiment, the isomerized base oil has an average molecular
weight between 600 and 1100, and an average degree of branching in the molecules
between 6.5 and 10 alky! branches per 100 carbon atoms. In another embodiment, the
isomerized base oil has a kinematic viscosity between about 8 and about 25 mm?/s
and an average degree of branching in the molecules between 6.5 and 10 alkyl
branches per 100 carbon atoms,

| [059] In one embodiment, the isomerized base o1l 1s obtained from a process
in which the highly paraffinic wax is hydroisomerized at a hydrogen to feed ratio from
712.4 to 3562 liter Hy/liter o1, for the base oil to have a total weight percent of
molecules with cycloparaffinic functionality of greater than 10, and a ratio of weight
percent molecules with monocycloparaffinic functionality to weight percent molecules
with multicycloparaffinic functionality of greater than 15. In another embodiment,
the base oil has a viscosity index greater than an amount defined by the equation: 28 x

Ln (Kinematic viscosity at 100°C.) + 95. In a third embodiment, the base oil
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comprises a weight percent aromatics less than 0.30; a weight percent of molecules

with cycloparaffinic functionality greater than 10; a ratio of weight percent of

molecules with monocycloparaffinic functionality to weight percent of molecules with

muliicycloparaffinic functionality greater than 20; and a viscosity index greater than
28 x Ln (Kinematic Viscosity at 100°C.) + 110. In a fourth embodiment, the base oil
further has a kinematic viscosity at 100°C. greater than 6 mm?/s. In a fifth
embodiment, the base oil has a weight percent aromatics less than 0.05 and a viscosity
index greater than 28 x Ln (Kinematic Viscosity at 100°C.) + 95. In a sixth
embodiment, the base oil has a weight percent aromatics less than 0.30, a weight
percent molecules with cycloparaffinic functionality greater than the kinematic
viscosity at 100°C, in mm2/s, multiplied by three, and a ratio of molecules with
monocycloparaffinic functionality to molecules with multicycloparaffinic
functionality greater than 15.

[060] In one embodiment, the isomerized base oil contains between 2 and 10
% naphthenic carbon as measured by n-d-M.. In one embodiment, the base oil has a
kinematic viscosity of 1.5 - 3.0 mm?*/s at 100°C. and 2-3 % naphthenic carbon. In
another embodiment, a kinematic viscosity of 1.8 - 3.5 mm?*/s at 100°C. and 2.5- 4 %
naphthenic carbon. In a third embodiment, a kinematic viscosity of 3 - 6 mm?/s at
100°C. and 2.7 - 5 % naphthenic carbon. In a fourth embodiment, a kinematic
viscosity of 10 - 30 mm®/s at 100°C. and greater than 5.2 % naphthenic carbon.

[061] In one embodiment, the isomerized base oil has an average molecular
weight greater than 475; a viscosity index greater than 140, and a weight percent
olefins less than 10. The base oil improves the air release and low foaming
characteristics of the mixture when incorporated into the medicinal oil composition.

[062] In one embodiment, the isomerized base o1l is a white oil as disclosed in
U.S. Patent No. 7,214,307 and US Patent Publication US20060016724. In one
embodiment, the isomerized white base oil has a kinematic viscosity at 100°C.
between about 1.5 - 36 mm?/s; a viscosity index greater than an amount calculated by
the equation: Viscosity Index=28 x Ln(the Kinematic Viscosity at 100°C. ) + 105, less
than 18 wt. % molecules with cycloparaffinic functionality, a pour point less than

0°C., and a Saybolt color of +20 or greater. In another embodiment, the isomerized
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base 0il is a white oi} having a kinematic viscosity at 100°C. between about 1.5 ¢St
and 36 mm®/s, a viscosity index greater than an amount calculated by the equation:
Viscosity Index=28 x Ln(the Kinematic Viscosity at 100 °C.) + 95, between 5 and Jess
than 18 weight percent molecules with cycloparaffinic functionality, less than 1.2
weight percent mojecules with multicycloparaffinic functionality, a pour point less
than 0°C. and a Saybolt color of +20 or greater.

[063] Depending on the application, e.g., whether the medicinal oil is used
for a wide temperature range application, a heavy-duty application, applications
requiring water resistant, etc., different types of oils can be used. In one embodiment,
the base oil has a kinematic viscosity at 100°C. between 1.5 - 3.0 mm®/s, or between
1.8 -2.3 mm?*s. In another embodiment, a kinematic viscosity at 100°C. between
1.8-3.5 mmzls, or between 2.3 - 3.5 mm?/s. Ina third embodiment, a kinematic
viscosity at 100°C. between 3.0 - 7.0 mm?/s, or between 3.5 - 5.5 mm%s. Ina
fourth embodiment, a kinematic viscosity at 100°C. between 5.0 - 15.0 mm?/s, or
between 5.5 - 10.0 mm®/s. In a fifth embodiment, a kinematic viscosity at 100°C.
above 10 mm%/s. In a sixth embodiment, the base oil has a kinematic viscosity at
100°C. between 10.0 - 30.0 mmz/s, or between 15.0 - 30.0 mm%/s. In a seventh
embodiment, the base o1l matrix has a kinematic viscosity in the range of 5 - 400
mm?’/s at 40°C. In an eight embodiment, the base o0il matrix has a kinematic viscosity
ranging from 10 - 200 mm®s at 40°C. In yet another embodiment, the Fischer-
Tropsch derived base oil has a viscosity of between about 3 - 9 mm?/s at 100°C.; a
TGA Noack volatility of less than 35 wt. %; an initial boiling point within the range
of between about 550 - 625°F.; an end boiling point between about 1000 - 1400°F ;
and wherein less than 20 wt. % of the blend boils within the region defined by the 50
wt. % plus or minus 25°F.

{064} In one embodiment, the isomerized base oil has a kinematic viscosity
at 100°C. between 2 mm®/s and 30 mm?/s; a kinematic viscosity at 40°C. between 6
and 120 mm?/s; a viscosity index between 120 and 170; cold cranking simulator
viscosity in the range of 2,000 - 25,000 at -25°C., 1,000 - 10,000 at -20°C., 500 and
5,000 at ~15°C., and 1,000 and 3,500 at -10°C.; pour point in the range of -50 and -
1°C.; molecular weight by ASTM D6503 of 300 - 800; density in the range of 0.7970
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to 0.8400; refractive index of 1.440 to 1.47; paraffinic carbon in the range of 90-98 %;
naphthenic carbon in the range of 2-10%; oxidator BN of 30 to 70 hours; bromine
index of 12 to 60. In another embodiment, the isomerized base 0il has a TGA Noack
in wt. % of 0.70 to 67 as measured by ASTM D5800-05 Procedure B. In yet another
5 embodiment, the isomerized base oil has a ratio of weight percent molecules with

monocycloparaffinic functionality to weight percent molecules with
multicycloparaffinic functionality in the range of 2 to 25.

[065] In one embodiment, the i1somerized base oil has a kinematic viscosity
at 100°C. between 3 mm?%/s and 10 mm?/s; a kinematic viscosity at 40°C. between 15

10 and 50 mm’/s; a viscosity index between 130 and 160; and pour point between -20

and -20°C.

[066] Additional Components: The European Pharmacopoeia (EP) does not

allow the addition of additives to medicinal oils. The US Pharmanacopoeta (USP),
however, allows for the addition of antioxidants such as Vitamin E, recommended for

15 countries with hot climates wherein the white oils are at risk of oxidation. Depending
on the final application, e.g., whether for use as a USP / EP grade medicinal oil in a
pharmaceutical / personal care product formulation in Europe, or as a lubricating
product meeting H-1 specilications to protect and lubricate chains, parts, etc. in the
food industry 1n the US, additional components may or may not be added to the

20 medicinal oil composition in an amount not greater than that required to produce its
mtended effect.

[067] In one embodiment, up to 20 wt. % of a base oil thickener component |
such as food grade polybutene and / or food grade hydrotreated polybutene can be
added to the base oil in a sufficient amount to adjust the product viscosity while

25 maintaining a high quality viscosity index (VI). Thickeners such as food grade
polybutene can be mjected into the base oil as a smaller dose of a high viscosity
material such as Indopol H1500 Polybutene (121,000 ¢St at 40°C. and 3000 ¢St at 100
°C.) or as a larger dose of a lower viscosity material such as Indopol L-14 (27 CS at 40
°C. and 4.7 ¢St at 100 °C.), both from Amoco Chemical Company. Smaller doses of

30 higher viscosity polybutene such as H1500 provide better antioxidation results and are

preferred over larger doses of lower viscosity polybutene (L-14).
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{068] In one embodiment, an amount of at least an extreme pressure (EP)
additive is added to the medicinal oil. Examples include, but are not himited to, a
phosphate ester oil additive, in amounts ranging from 0.01% and 25.00% by volume.

[069] In another embodiment, a suitable non-toxic antioxidant in an amount
0f 0.05 to 2.0 wt.% 1is added to de-toxify the EP additive. An example is a biological
antioxidant such as DL-alpha-Tocopherol, U.S.P./N.F. (CAS# 59-02-9), of the
vitamin E group, in an amount of 26.0 grams per 54.0 gallons of the base oil fluid.

[070] In yet another embodiment, other antioxidants can be used. Examples
include food grade, oil-soluble, sterically hindered phenols and thiophenols, e.g.,
sterically hindered phenolics such as hindered phenols and bis-phenols, hindered 4,4'-
thiobisphenols, hindered 4-hydroxy-and 4-thiolbenzoic acid esters and dithio esters,
and hindered bis(4-hydroxy-and 4-thiolbenzoic acid and dithio acid) alkylene esters.
In one embodiment, the antioxidant is selected from the group of food grade, oil-
soluble aromatic amine antioxidants are naphthyl phenyl amines, alkylated phenyl
naphthyl amines, and alkylated diphenyl amines. In one embodiment, the composition
comprises phenolic and aromatic amine antioxidants in a ratio by weight ranging from
20:1 to 1:20. |

[071] Depending on the application, in one embodiment, the medicinal oil
composition comprises at least an anti-rust additive package having a combination of
food grade ionic and non-ionic surface active anti-rust ingredients in an amount of
0.05 to 2.0 wt. %. Examples of ionic anti-rust lubricating additives include food grade
phosphoric acid, mono and dihexyl ester compounds with tetramethyl nonyl amines,
and mixtures thereof. Examples of non-ionic anti-rust lubricating additives include
food grade fatty acids and their esters formed from the addition of sorbitan, glycerol,
or other polyhydric alcohols, or polyalkylene glycols. Other non-ionic anti-rust
lubricating additives can include food grade ethers from fatty alcohols alkoxylated
with alkylene oxides, or sorbitan alkoxylated with alkylene oxides, or sorbitan esters
alkoxylated with alkylene oxides.

[072] Depending on the application, in one embodiment, the composition
comprises at least an anti-wear additive. Examples include but are not limited to food

grade oil-soluble sulfur and/or phosphorus containing compounds such as a triphenylt
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phosphorothioate. Other sulfur and/or phosphorus containing materials which are not
currently approved for food grade use include: zinc dialkyl dithiophosphate, zinc
dithiocarbamate, amine dithiocarbamate, and methylene bis dithiocarbamate. Any of
the above compounds, with H-1 approval, would be a suitable anti-wear additive.

[073] In one embodiment, the composition further comprises a suitable non-
toxic emulsifier in an amount sufficient to completely emulsify the mixture.
Examples include polyoxypropylene 15 stearyl ether (CFTA name: PPG-15 Stearyl
Ether); ARLAMOL E Emollient-Solvent, available from ICI Surfactants; U.S.P/N.F.
Grade emulsifying agents such as Acacia (CAS# 9000-01-5); 2-Aminoethanol (CAS#
141-43-5); Cholesterol (CAS# 57-88-5); Octadecanoic Acid (CAS# 57-11-4); lecithin;
9-Octadecanoic Acid {CAS# 112-80-1); Polyethylene-Polypropylene Glycol (CAS#
9003-11-6); Polyoxyl 20Cetostearyl Ester (CAS#9005-00-9); Polyoxyl 40 Stearyl
(CAS# 9004-99-3); Polysorbate 20(CAS# 3005-64-5); Polysorbate 40(CAS# 9005~
66-7); Polysorbate 60 (CAS# 9005-67-8); Polysorbate 80(CAS# 9005-65-8); Sodium
Lauryl Sulfate (CAS# 151-21-3); Sodium Stearate (CAS# 882-162); Sorbitan-
Monooleate (CAS# 1338-43-8); Sorbitan Monopalmitate (CAS# 26266-57-9);
Sorbitan Monostearate (CAS# 1338-41-6); Triethanolamine (CAS# 102-71-6).

[074] In one embodiment, following the blending of the antioxidant and
emulsifier substituents into the base fluid of the medicinal 0il composition, the
mixture is buffered so as to be physiologically neutral, pH 7.3-7.48. A suitable
buffering agent is acetic acid, 36% (w/w), U.S.P/N.F. (CAS# 64-19-7). Inone
embodiment, an appropriate non-toxic antimicrobial compound is added in then an
appropriate efficacious amount to produce the final mixture, between about 0.01%
and 25.00% by volume of the final mixture. A suitable antimicrobial compound couid
be selected from the following group: Chlorhexidine gluconate (CAS# 18472-51-0);
Cetylpyridinium chloride (CAS# 123-03-5); Sanguinarine (CAS# 244754-3); Sodium
fluoride (CAS# 7681-49-4); Thymol (CAS# 89-83-8); and equal parts of: (a) Alkyl
dimethyl betaine (CAS# 693-33-4) and (b} N,N-dimethyl alkylamine-N-oxide (CAS#
3332-27-2). The type and amount of the non-toxic antimicrobial compound to be
added would depend on the variety of microorganisms to be controlled, such as

fungus, bacteria, algae, viruses and yeast, but not necessarily limited to these varieties.

21
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The relative amounts of antimicrobial compounds to be added to the final mixture will
depend on the application and the useful antimicrobial dosage range for a particular
application. Typical such applications would include equipment used in the processing
and/or manufacturing of health care products, dental instruments and/or the processing
5 and/or manufacturing of dental care products, equipment used in and/or
manufacturing of food processing systems, equipment used in the processing and/or

manufacturing of cosmetic and/or pharmaceutical products and any other of the like.

[075] Method for Making: Prior to the addition of additives, if any, the
isomerized base oil is first treated to meet the requirements for a medicinal white oil.
10 In one embodiment, the 1somerized base oil 1s filtered through a filter i)ed with
absorbent containing clay or clay-like for removing precursors that can cause the base
oil to fail the UV absorbent test, including but not imited to RCS precursors such as
single and double ring aromatics and olefins.
[076] In one embodiment, the clay is non-regenerable, i.e., the material is not
15 easily, at least to an economically atiractive extent, regenerated by solvent washing, by
heating and/or by other methods known in the art for removing the contaminant load
from the sorbent and returning the sorbent to its desired activity and capacity for
preparing the white oil product. In another embodiment, a clay containing a zeolite is
used. In another embodiment, the sorbent is an acid-activated clay. In yet another
20 embodiment, the adsorbent is an acid-activated clay having a surface area of at least
100 m¥/g. In a fourth embodiment, the adsorbent has a surface area of at least 150
m¥/g. In a fourth embodiment, the adsorbent has a surface area of at least 200 m*/g.
[077] Examples include acid-activated clays described in D. R. Taylor and D.
B. Jenkins, Acid-activated Clays, Society of Mining Engineers of AIME
25 (Transactions), vol 282, p. 1901-1910. An acid-activated clay is defined as a
nonswelling bentonite that has been treated with mineral acid to enhance its capacity
for adsorbing pigments from oils. A bentonite is a clay ore whose principal mineral in
montmorillonite, an end-member of the smectite clay mineral group characterized by a
three-layered structure composed of two silica sheets sandwiches about a central
30 alumina sheet. In yet another embodiment, the clay is an intercalating clay mineral

acid activated in the presence of a polar organic liquid such as an aliphatic C, to Cs
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monohydric alcohol or an aliphatic C; to C6 aliphatic ether, as disclosed in US Patent
No. 5,908,500.

[078] In one embodiment, the isomerized base oil is filtered through a filter

bed with an acid-activated calcium bentonite clay as the sorbent. Examples of acid

5 activated clays commercially available include TONSIL CO 630G, Tonsil Optimum
320 FF, Tonsil L-S_O, activated clay from Sud-Chemie Indonesia, and Activated
Bleaching Clay from HRP Industries of India, etc.

[079] In one embodiment, the sorbent material for treating the isomerized

base 0il has an average primary particle size of 250-2000 microns. In one

10 embodiment, the FT base oil is first heated during pretreatment with the solid sorbent
to a temperature of 50°C. to 300°C. In another embodiment, the pre-treatment is at a
temperature of 50°C. to 120°C. In a third embodiment, an inert gas such as nitrogen
is passed through the oil to help with the filtering process. In a fourth embodiment,
the isomerized base oil is first pre-treated with a pass through a bauxite filtration

15 process before being filtered through the clay or clay-like sorbent. In a fifth
embodiment, the isomerized base oil is re-treated or re~run through the acid-activated
clay bed if the properties do not meet USP / EP requirements after the first or second
pass.

[080] In one embodiment, the isomerized base oil is treated at the rate of

20 2,000 - 80,000 galions of o1l per ton of adsorbent, before the adsorbent is regenerated
or replaced. In another embodiment, this rate is between 5,000 - 40,000 gallons per
ton. In another embodiment, the isomerized base oil is treated at a space velocity less
than 2 per hour. In yet another embodiment, the space velocity ranges from 0.05 to
1.5 per hour. In a fourth embodiment, the space velocity ranges from 0.10 to 1 per

25 hour.

[081] Additives used in formulating the compositions can be blended into the
filtered base oil individually or in various sub-combinations. In one embodiment, all
of the components are blended concurrently. In one embodiment, the composition is
prepared by mixing the isomerized base oil matrix with the separate additives at an

30 appropriate temperature, such as approximately 60°C., until homogeneous.
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[082] In another embodiment, the additives are added in stages, with the
isomerized base oil and at least an extreme pressure additive being blended in a first
stage; a non-toxic antioxidant/emulsifier compound added to the mixture to detoxify
and emulsify the mixture so as to form a non-toxic second stage mixture. In another

5 embodiment, the 1somerized base o1, extreme pressure additive and antioxidant
substituents in the second stage mixture is emulsified and neutralized to a pH range
between 7.3 and 7.48 prior to the addition of an antimicrobial.

[083] Properties: The medicinal white oil is odorless and tasteless. In one
embodiment, the oil surpasses the requirements of FDA and USP for neutrality, suifur

10 compounds, solid paraffins, UV absorbance (CFR 178.3620(b)), and RCS. In one
embodiment, the DBID/DBF (dioxin precursors) levels are below the 1 ppb Canadian
limit for lubricant discharge into water and below the (.5 ppb detection limit. In
another embodiment, the medicinal white oil meets the requirements of at least one of
European Pharmacopeia 3™ edition and US Pharmacopeia 23" edition. In yet another

15 embodiment, the medicinal white o1l meets or surpasses the solid paraffin test
specified in USP XX (1980) pp. 532-533.

{084] In one embodiment, the medicinal white oil has a UV absorbance at 260
to 350 nm of less than 0.1, In a second embodiment the o1l has a UV absorbance at
260 to 350 nm of less than 0.05. In a third embodiment the oil has a UV absorbance at

20 280 to 289 nm of less than 4. In a fourth embodiment the oil has a UV absorbance at
280 to 289 nm of less than 2.

N [085] In one embodiment, the medicinal white oil is inherently
biodegradable. In a second embodiment, the medicinal white oil is readily
biodegradable, with the OECD 301D (closed bottle test) level ranging from 30 to

25 93%. In one embodiment, a medicinal white oil with a kinematic viscosity at 40°C. of
less than 10 mm?/s has an OECD 301D biodegradability of > 90%. In a second
embodiment, a medicinal white oil with a kinematic viscosity at 40°C. in the range of
10 — 15 mm?/s has an OECD 301D biodegradability of >= 80. In a third embodiment,
a medicinal white oil with a kinematic viscosity at 40°C. in the range of 30 ~ 40

30 mm?/s has an OECD 301D biodegradability of >= 30.
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[086] In one embodiment, the medicinal white oil comprises a sufficient
amount of thickener for the product to have a viscosity of > 3 mm?/s at 100°C. and >
15 mm?/s at 40°C.

[087] In another embodiment, the medicinal white oil composition has a

5 specific gravity in the range of 1.120 to 1.150, a flash point of 170 — 185°C., a pour
point in the range of -5 to -20 °C., a kinematic viscosity at 40°C. in the range of 10 to
75, a SUS viscosity at 100°F. in the range of 70 to 400, a Saybolt color of > 30.

{088] In yet another embodiment, the medicinal white o1l composition has a

SUS (Saybolt Universal Seconds) viscosity of > 2000 at 40°C. and > 400 at 100°C., a
10 viscosity index of >300, and a pour point of < -10°C.

[089] Applications: In one embodiment, the medicinal white oil
composition can be used in the lubrication of all types of enclosed gear, chain guide,
chain and conveyor applications where there i1s a chance of incidental contact with
food, foodstuffs, drinking water, potable water or ground water may occur. These

15 applications can typically be found in industries including plants wherein food,
poultry, egg, fish, seafood, beverage, water treatment, plants, vegetables, fruit, dairy
products, snack food, dry food, pet food, animal feed, or pharmaceutical products are
concerned; equipment to be used in processing and/or manufacturing of health care
products, dental instruments, dental care products, food and / or drink products,

20 cosmetic and/or pharmaceutical products.

[090] In one embodiment, the medicinal white lubricant oil composition is
used for household applications including treatment of surfaces that may be in direct
or indirect contact with food, beverages, and the like, e.g., cutting boards, adhesives,
household cleaners, polishers, sprayers on o1l pans, etc. In another embodiment, the

25 medicinal oil is used to impregnate wrapping paper to keep food crisp, control foam in
beet sugar and vinegar production, and enhance leather tanning process. In yet
another embodiment, the medicinal oil is used to treat textile materials to impart soil
release and stain resistant characteristics thereto. In another embodiment, as a
plasticizer or as an extender for polymers, as an adhesive for food packaging, oras a

30 caulk or sealant. In a fifth embodiment, in a paste formulation for seed treatment or a

liquid formulation for foliage treatment (of plants).
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{091] In one embodiment, the medicinal white oil having a non-toxic
antimicrobial incorporated within is used with dental tools and some medical devices,
which are designed and/or required to come into contact with the human body and/or
its internal parts or have a high probability of incidental contact with the body.

5 [092] In yet another embodiment, the medicinal white oil is used directly
with product intended to be digested, e.g., as a release agent, binder, and lubricant in
or on capsules and tablets containing concentrates of flavoring, spices, condiments,
and nutrients intended for addition to food, excluding confectionery; as a release
agent, binder, and lubricant in or on capsules and tablets containing food for special

10 dietary use; as a float on fermentation fluids in the manufacture of vinegar and wine to
prevent or retard access of air, evaporation, and wild yeast contamination during
fermentation; as a defoamer in food; in bakery products, as a release agent and
lubricant; in dehydrated fruits and vegetables, as a release agent; in egg white solids,
as a release agent; on raw fruits and vegetables, as a protective coating; etc.

15 [093] In one embodiment of the medicinal white oil composition having a
high viscosity is used in personal care / cosmetics / toiletry applications including skin
care products requiring emolliency and skin protection such as baby oils, creams,
lotions, massaging oil, suntan oils, sunscreens; lipstick, make-up, make-up remover;
soaps; bath oils; hair conditioners, hair gels, and the like. In yet another embodiment,

20 the medicinal white oil composition is used in pharmaceutical applications including
laxatives and topical ointments.

[094] The following Examples are given as non-limitative illustration of
aspects of the present invention.

[095] EXAMPLES. Unless specified otherwise, the components in the

25 examples are as follows:

[096] Isomerized base oils used in examples 1-24 are F'T base oils from
Chevron Corporation of San Ramon, CA. The PAO (poly alpha olefins) / synthetic
base oils in the comparable examples 25-30 are either from Chevron Corporation or
Conoco Phillips.  The properties of the base oils used in examples 1-30 are shown in

30 Tables 2 (PAO base oils) and 3 (FT base oils).
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[097] Examples 1-30: Different FT base oils were passed over absorbent

beds containing alumina or Tonsil 630G. The properties of Tonsil 630G are shown in

Table 4. The properties of the oils were measured before and after passing through

the beds.

5 without any filtration.

The properties were also compared with the properties of FT base oils

The results are presented in Table 5. “TWO™ means technical

white oils according to specification FDA CFR 178-3620 (b). USP means USP white

oils specifications described in United States Pharmacopoeia XX (1980). As shown,

some of the FT base oils were successfully treated to meet USP requirements right

after the first pass, with exceptional UV absorbance properties far surpassing the USP

10

requirements. Some of the prior art base oils met TWO requirements after passing

through the beds. However, none met USP requirements even after passing through

the Tonsil 630G beds. Additionally as shown, acid-activated clay gave much better

results than alumina as adsorbent.

[098] Examples 31 -32: Two I'T base oils samples (ABQ0049 and

15

ABQO060) as disclosed in US Patent Publication No. 2006/0016721 are passed over

absorbent beds containing Tonsi] 630G at a space velocity ranging from 0.1 to 1 per

hour. The properties of the oils are measured after filtering. Tt is expected that the

white FT base oils become medicinal grade after filtering to meet the requirements of

FDA 21 CFR 172.878 and FDA 21 CFR 178.3620(a), United States Pharmacopeia

20

(U.S.P.) XX (1980) at page 532 for readily carbonizable substances, and U.S.P. XVII

at page 400 for sulfur compounds. The properties of the white base oil feeds used in

Examples 31-32 are as listed in Table 1.

30 Table 1

Properties

Feed Ex. 31 { Feed EX. 32

Kinematic Viscosity @ 40 °C, mm2/s

£9.38 97

Kinematic Viscosity @ 100 °C, mm2/s

14.84 14.67

Viscosity index

156 156

Cold Crank Viscosity @ -25 °C, ¢P

13,152 12,504

Cold Crank Viscosity @ -20 °C, ¢P

6,767 6,462

Pour Point, °C

-12 -13

Cloud Point, °C

15 12

n-d-m

Molecular Weight, gm/maol (VIPO)

687 702

Density, gm/mi

0.8317 0.8314

Refractive Index

1.4636 1.4638

27
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9912 9b.

3061 98.3 927 99.9 896 P62 000 -OL 623 000 1;0
P22 CE? 1.6.9 29 L6'9 00'0 L'69 9.63 0O 0 0 O
LE sat 89'Q E172 EE9
Paraffinic Carben, % 93.44 94,76
Naphthenic Carbon, % 6.56 524
Aromatic Carbon, % 0.00 0.00
Oxidator BN, hrs 35.27 38.01
SULFUR <1 <1
NITROGEN <01 <1
Noack, wt. % 1 1
Saybalt Color 24 30.4
Flash Point, °C 210 284
Table 3
Wo88s4
wWoss1 - Wo882 W8222 | Synthetic W99835
PAC4 PACS PADOS 40 PAO PAC100
Kin Visc., ¢St @ 40°C 17.02 30.66 46.55 405.3 1282
Kin Visc., c3t @ 100°C 3.865 5.878 7.771 39.72 101.7
Vi 121 138 136 147 168
Pour Point, °C - - (-57) -36 -33
Mol. weight, gm/mol (VPO) 428 505 587 - -
Density, gm/mi 0.8148 0.8236 0.832 - -
Refractive index 1.4549 1.4594 - - -
Oxidator BN, hrs 40.18 35.05 2415 29.34 32.44
Noack, wt. % 14.03 7.08 3.37 1.45 0.091
HPLC-UV (LUBES)
i-Ring | 0.00368 0.0113 0 0.56537 -
2-Ring | 0.00036 0 o 0.0035 -
3-Ring | 0.00009 0 0 0 -
4-Ring 0 0 0 0 -
5-Ring 0 0 0 0 -
Aromatics Total 0.0413 0.0113 0 0.5572 -
COC Flash Point, °C 220 250 280 294 288
TABLE 4
Bulk density, g/l 500-600
Free moisture (2 h, 110°C.), % max <6%
Loss on ignition (2 h, 1000°C.), % max <10%
pH (10% suspension, filtered) 2.4-3.0
Free Acidity, mg KOH/g 2.7-3.3
Totai Acidity, mg KOH/g 9.0-12.0
Surface area, m” /g 230-250
Micropore volume {(0-80 nm), mi/g 0.30-0.35
Particle size >80 wt % through 20 mesh 850 pm
Particie size <10% through 60 mesh 250 um

[099] For the purposes of this specification and appended claims, unless

otherwise indicated, all numbers expressing quantities, percentages or proportions,

and other numerical values used in the specification and claims, are to be understood

23



'l VEL. 9.93 Z' 0O O O O zZz' O 631' ? 4621. 393 369 298 6E9
821, Il 1 I E9L 99a 6.0 1.0 0 O 1I. gra 29171. 6., 93.3 9911
Z4'6 9K/ 320 FIMS 1- nsatNVMR O efins | | SIAld | Saturates
1-Unsaturation 2-Unsaturation 3-Unsaturation 4-Unsaturation ii

5-Unsat uration

as being modified in all instances by the term "about." Accordingly, unless indicated
to the contrary, the numerical parameters set forth in the following specification and
attached claims are approximations that may vary depending upon the desired
properties sought to be obtained by the present invention. It is noted that, as used in

5 this specification and the appended claims, the singular forms "a," "an," and "the,"
include plural referents unless expressly and unequivocally limited to one referent. As
used herein, the term "include” and its grammatical variants are intended to be non-
limiting, such that recitation of items in a list is not to the exclusion of other like items
that can be substituted or added to the listed items.

10 [0100] This written description uses examples to disclose the invention,
including the best mode, and also to enable any person skilled in the art to make and
use the invention. The patentable scope is defined by the claims, and may include
other examples that occur to those skilled in the art. Such other examples are
intended to be within the scope of the claims if they have structural elements that do

15 not differ from the literal language of the claims, or if they include equivalent
structural elements with insubstantial differences from the literal languages of the

claims.

29
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CLAIMS:

1. Use of an isomerized base o1l as a medicinal white oil, wherein the
isomerized base oil is in compliance with at least one of European Pharmacopeia 3™
Edition, US Pharmacopeia 23" edition (USP), FDA 21 CFR 172.878 and FDA 21

5 CFR 178.3620(a) for direct food contact, FDA 21 CFR. 178.3620(b) for indirect food
contact, and FDA 21 CFR 178.3570 (USDA H-1) specifications, wherein the
isomerized base oil is filtered through a filter bed containing an acid activated clay
having a surface area of at least 100 m*/g, and wherein the isomerized base oil has

consecutive numbers of carbon atoms and less than 10 wt% naphthenic carbon by n-d-
10 M.

2. The use according to claim 1, wherein the acid activated clay has a

surface area of at least 150 m*/g.

15 3. The use according to any of claims 1 - 2, wherein the acid activated clay

has a surface area of at least 200 m*/g.

4. The use according to any of claims 1 - 3, wherein the isomerized base oil
is a Fischer-Tropsch derived base oil made from a waxy feed.
26
5. The use according to any of claims 1 - 4, wherein the isomerized base oil
has an average molecular weight between 600 and 1100, and an average degree of

branching in the molecules between 6.5 and 10 alkyl branches per 100 carbon atoms.

25 6. The use according to any of claims 1 - 5, wherein the isomerized base
oil has a ratio of weight percent molecules with monocycloparaffinic functionality to

weight percent molecules with multicycloparaffinic functionality of greater than 15.

7. The use according to any of claims 1 - 6, wherein the isomerized base

30 oil is made from a process in which the highly paraffinic wax is hydroisomerized

35
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using a shape selective intermediate pore size molecular sieve comprising a noble
metal hydrogenation component, and under conditions of about 600°F. to 750°F and

wherein the isomerized base oil has a Noack volatility of less than 50 weight %.

5 8. The use according to any of claims 1 -7, wherein the isomerized base oil
has a kinematic viscosity at 100°C. of > 1.808 mm®/s and a Noack volatility less than
an amount calculated by: 1.286 + 20 (kinematic viscosity at 100°C.)"* +551.8 Ln

(kinematic vicosity at 100°C.).

10 -9 The use according to any of claims 1 -8, wherein the isomerized base oil
has a kinematic viscosity at 100°C. between 1.5 mum®/s and 36 mm?/s; a viscosity
index greater than an amount calculated by the equation: Viscosity Index=28 x Ln (the

Kinematic Viscosity at 100°C.) + 105; and a pour point of less than 0°C.

15 10.  The use according to any of claims 1 -9, wherein the isomerized base oil
has between 5 - 18 wt. % molecules with cycloparaffinic functionality, less than 1.2
wt. % molecules with multicycloparaffinic functionality, a pour point less than 0°C.,

and a Saybolt color of at least 20.

20 11.  The use according to any of claims 1 - 10, wherein the filtered
isomerized base oil is in compliance with US Pharmacopeia 23" edition (USP),
meeting the USP RCS specification as measured according to ASTM 565-99, having
a Saybolt color of greater than 30, passing the USP solid paraffin test, and having a
UV absorbance at 260 to 350 nm of less than 0.1.

25
12. A process for lubricating surfaces of equipment and parts for use in
processing or packaging food, which method comprises the step of applying onto the
surfaces of the equipment and parts a medicinal oil composition consisting essentially
of an isomerized base oil that has been filtered through a filter bed containing an acid
30 activated clay having a surface area of at least 100 m*/g, wherein the isomerized base

36
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functionality to weight percepnt mol ecyles wih | ticycl oparaffinic

functi onal i% U&teﬁ?ﬁégﬁéﬂ%ﬁwg}h‘/ﬁwswlﬁ USex %%ég? dinfgatis \HpRPsHY 2kl ains 1 -
6, whefein i y ggﬁ%- (9 froma process in which the

: highl§6parag??%930a§§a§§gﬁy ofégﬁg%F?%ﬁqﬁgging a shape sel ective

i ntermedi at e por gligimehadbaetizalbasé el ehoogips iskengedecontaitieg aehdl

hydr ogenati on conponent, and under conditions of about 600F. to 750F and
wher ei n t he2dti¥aied clay dgvirgssudnqe easolat MsackOUMI /gt i 1ity of less than 50

wei ght % 58. The use according to any of clainms 1 -7, wherein_the

i sonerized base Whreheige medicHiahal has § Pcespiiangg at260¢o 3o nm of Igeghamp/ s and
a Noack vol Eility | ess than an anmount cal cul ated by: 1.286 + 20 (kinematic
viscosity at" 100C.)'5 + 551.8 Ln (kinematic vicosity at 100C ). to9.The use
according to any of claims 1 -8, wherein the isonerized base oil has a

ki nematic viscosity at 100C. between 1.5 rnn2/s and 36 nmmR/s; a viscosity

i ndex greater thah anAdomiuating all cadeihe #- bypdchiecagogurafor ase inValstasngy | ndex=28
x Ln (the Kinematic Viscosit t 10QC.). + 105;. and a pour point of |ess
than 0C. 159¢uRReNted/ SE%FSd%ﬁEU‘F%Pa%%OBFO@P%%FIH%; 1 -9, wherein the

i sonmerized base oj : - 5 TSR QHhﬁ | GY.El ffmc
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20. 2011. The use agcordin% to an of clains | - 10, wherein the filtered
isoner®zed base 8PHOTREY UR I SMPLi“ant 8t it An Bddiphea Feledeherm thaewuraf ti on

“(USP), neetinhg £ Iy ¢ i TM
565- 09, havi e S G BT Sar o ook R IR AT O ALE Bl B8 @0
par af fin t estericARthihdvédghedolnabisesieaotea flod26etmti308 adtiiet, 4 &as t han
0.1. 25 12. A process_ for lubricating surfaces of equi pnent and parts for
use in prockss sigulsifiepaak aduHerindersitinhi ch met hod conprises the step of
appl ying onto t N, stk ALes. Oyl e, IMhBIRM a0 RAY b, A adl elndluol |
conposi tion consisting essen |afﬁy of ~an rsonerized bBase ol hat
has begn fi kiteried ddatamgh afadill bieradiadacianinad Dngheabreadt g 1802¢b0 wated cl ay
having a surface area of at |east 100 nR/g, wherein the isonerized base

oi | has consetwhis thamoaresizat basaoBdws aesreutpiediubbsts of serboh apmrngtios
napht heni ¢ carhon by n-d- . 13. A.pr.ocess for preparing a nedicina
oil, the pr%@% né@ﬁﬂY?E@%ﬁﬁqﬂg%ﬁﬁ%§§W§BQBAproviding an isonerized base oil
havi ng consecutive nunbers of carbon atons and has | ess than 10 wt %

napht heni ¢ carbon by n-d-M a kinematic viscosity at 100C. between 1 5
m2/s and 36 nmR/s; a viscosity index greater than an anount cal cul ated by
the equation. Viscosity Index-28 x Ln (the Kinematic Viscosity at 10100C.)
+ 105; and a pour point of less than 0C filtering the isonerized
base oil through a filter bed containing an acid activated clay having a
surface area of at |east 100 n2/g; 17



wherein the nedicinal oil has a UV absorbance at 260 to 350 nm of |ess than
0.1. 15 14. A lubricating oil neeting H1 specifications for use in

| ubricating equi prent and / or parts, the lubricating oil conprising;

a base fluid having a major portion of a U S. Governnent approved oil for
safe use in external or internal contact with the human body; 20optionally
up to 20 wt. % of at least an additive selected fromthe group of a

f ood- grade t hi ckener conponent, a food-grade antioxi dant selected fromthe
group of sterically hhmgelicsh pheRalisnenthgtdicpheroel Surdpefobhbrgiodeia
anti-rust additive, a nontoxic emulsifier, and a buffering agent; wherein
the base fldi Bditengad UsdhsrmawgciBade editton(hal) ferisp depharmpecsfied /t hr ough a
25filter be kNI ac ks ) I.ng..a surface area of at

| east 100 ﬁgfégﬂéﬁk R%%P@%ﬁgﬁ%g“ﬁ%%ﬁé&%gggﬁ%§%8&%¥*ﬁ S consecutive nunbers

of carbon atons andohaszddasse dingat Bk belofifRpldtth@NLIE a GREDEN dyitainidle M 15. A
medi ci nal white oil meeting at | east one of European Pharnacopeia Id

Edi ti ofi andrcisbe@ivatededaydermez3vtaetite: oheiusp) 1§bm /gder tha iyorwtiseteasei cal /

e |t L . 1 cinal -whi 1 i na:
Somer i zed UG BEE habREEen e el BRI T PR AL ai i ng
an 5 acid agtiapt@edingl ay having a surface area of at least 100 n2/g for the

i sonmerized base oil to have a UV absorbance at 260 to 350 nm of |ess than
0.1 and a Saybol ¢ptesiely upfo 2 wi.&ast atdeast amddditive selespad fooraltheygrapp 002 20 wt. %

f at Ieast ddi { i | ect ed, f th f a food-grade thick
Component . EoPatgrisiEne Fpm o Rt daC Lo Re ey Huf BF BrUBCE:  cal Iy
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.. emulsifier, and & buffering agent.

emulsifier, and a buffering agent.
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