| mpl ant abl e Devices for Treating H'V Field of the Invention The present
invention relates to an inplantable device of the NNRTI TMC278, which can
be used IWORAW/Fp¥enti on and suppressi on of HI V infect POREPBRSOGISUND of
the Invention The treatnment of Human | mminedeficiency Virus (H V)
infection, which is causative to the acquired i nmunodeficiency syndrone
(AIDS), remains a major nedical challenge. The HV is able to evade

i mrunol ogi cal pressure, to adapt to a variety of cell types and growth
conditions and to devel op resi st afigd dgAiBEIITINENt |y avail abl e drug

t herapi es. The current standard therapy involves the adm nistration of at
| east three agents sel ected from nucl eosi de reverse transcri ptase

i nhi bi tors (NRTI s)theh@teiegleasivie tiove rea altedN SO igRlsA%A 1 Hiclist ems
(NNRTI's), H V-protease inhibitors (PIs), and the nore recent fusion

i nhi bitors. 9T rivsl AW BT e BYS t I ecthRrRPam ¥t rasv r al

t herapy (ART) e .l ini cal 1%? it t%Jﬁi r

Hl V-i nfected upste%'pngA pt{ho%?ieass ?AAI%EQQYI%V\BQ%%@% ere'ﬁ’cpeézsf?oO A%ﬂllas ener ged
as both the rejdirtideterandanimanderite iAchsddlest degie| cafpddi sl successce
Antiretroviral adherence i s the second strongest predi ctor of progression
to AIBS and Rt h- T WC%E;O]?]FWTDT}E e %% }$¥%ommon in

al | groups offiideaied s WdydSicdaspite the fact that long-termyviral
suppressi on requires near-perfect adherence. The resulting virologic

failure di m ni sheFhehegigrentivwgbeporof] endaedr mclfusilc glomppaddsion is a
Drug-resista i f. H \. sel ected 1.h i eplication in the
presence of Rlﬁ:ﬁasgél{lgéonozfaﬁltbg; Et\a‘rszleﬁso(ranj%:tjtcgnd1 ooqﬁ%n}] ec% eg o{rlct%lf'ug'??&nﬁal’\llergl
patients, |eawwwgr tdemmt tdurfieyerfddead menipopds ons. g i hiough( &idhes ence i s
i npor,tant for al] of thc? dr ugo cl asses_jn ART, adherence is especially

i nporPant f oretHPANERAIOT | R L& FIRF Bt et weer® bl 2 g e sididbn. and

resistance fofotdlis,cdass WHedrdsd] scosReci &l { ¥ pfi?éﬁrép%i%ﬂ ks
precariousness is the result of the |ow genetic barrier of the NNRTI class
of drugs rel at¢tana ol easendhhiditrepart Wi deer extbd apicer tiongs dt®ase
inhibitors regw res mul tiple t.ations ere each nmut ati.on can reduce
enzymatic ef f%:lilee\ﬁ%%/t%nvgl%? agfgecf]%f n s%‘?l%\ﬁg%%? sefﬁ o%a%%@ on}fX/ ERSR) S‘F%te

mut ati on appesssoio: Confefter assact ass 41051156 anoee t whitiveeiqyait abl e
agents. Therefore, if H 'V does escape NNRTI control, resistant vijirus

enmer éés swi f Y. ST FEMT ySUGhA RV atd INET Oty hast o a0 %r al
therapi es. My aidi g the adherence, which is necessary to prevent
resistance, is therefore challenging. The reginen that requires this high

| evel of conpli andg&amquis es ddratrdn raddigiaorcd,o thwrd mrmgenuibera of pills

i ngested dail t imng of the pills, must be extrenely reqgular. The
regul arity of‘yj(%%eh:go‘élf% %ﬁs%ﬁ‘%g ?cﬁﬁ?o?h%l%%n%%n}f?‘é?i nﬁj%ght 2" Hhg in the
plasma i s maimb@béed anshsoesemed i 0@h tigs ebovesaibsoptrdat devels. This is
very difficult to maintain on a daily basis for a |lifetine but the
conséfuences B #1otCRUhE?d Y 26l PheI FOYT nERCEYS bod Fat W T 1TMERY8, 2R her wi se
known as 4-[[4s[{dsH 25 ’é’&ﬁ'@@f@gnﬁﬂéégl 65 éé@ff&’%}@f&ﬁé"%éﬁé‘ié‘ﬂy A
2-pyrimdi nyl?-am no] - benzonitrile and having the generic nane ril pivirine,
is an NNRTI csivipnldtye undeinthemi catacevebrapearent. This conpound as wel | as
its preparation is_described in 2003/ 16306.. One of aovercom t he
probl ems associ at eEEPWA?‘f@?‘F'arFtd‘VT eS8 ARy _ e i%%%r%‘?ﬁ?ﬂ%dﬁm&?@r

| ong-acting didg Bdes apynberebyn t he- el ey i ¥8: dEUgn | @8NBateVeL Sa 0L S

mai nt ai ned during |ong periods of tine, wthout frequent adm nistrations.
WO 2606/ 106103ndesta¢besneo e e ofoparéhteehl endines ati ons of TMC278 for
the long-termpre ' foH Vi IO Aé\glq / 922 descri bes

t he use of parent \e{\’f%é?qg%rl(r)full?%i 0%12}%?&#!\725 Aorr?@ Y)ﬁg&?%gng%%r m suppr essi on
of HV infectbonti Wh2067/ OB2022té&nittil 0sdesScPabesrihécuse=oflnigeds or
nanoparticul ate fornul ations for as_well the |Long-term prevention as

suppr essi on of?HPY FR{ER{PBNTTIRe?  Bf nif &EPONEREER.Y i LS P hFhetl a1 -

references proxidegohong-46661 ng: ef f egLiye: JEN0r PhASHRyH €¥EtSne T i Ni cal
studies with TMC278 unveil ed sonme side effects includihg nausea, dizziness,
30 numbers leading to shorter ignition delays can result in



abnormal dreans, dyspepsia, asthenia, skin rashes, somol ence and vertigo,
al t hough these occurred less frequently than with the NNRTIs that are on

t he mar keVO 2PH/Q36308i cul ar rashes are a side effect freqR€REPYRQ/ETGNt er ed
with existing NNRTIs, usually developirg2m-thin the first 3 - 4 weeks of
treatnment. |If these becone sufficiently severe the nedication nust be
term nat ed. t t;he Jd n 1 (AN al
dosage forns. I—C{)Pmeq@"e}ér%q;f nlgﬁure o] aftulrece?L Ialgﬁjg%ﬁ?s/tjirﬁd&%;rnul é{rﬁé@[

descri bed i n dhzentreaf erriﬁncses:am‘ Iteteel proewicose paragrspion isds delensraed t

woul d not be S trieve, them shoul d t.h ect.ed patient
denonstrat e Afﬁ%%d&bv Co[r} e ocﬁr%;é)q Wde%% Sp' is a need for
HI'V i nhi bi tory theru&ﬁmetrh@treavqmds‘f@t@rghamé Isﬁrtmrl,scd@es not require
frequent dosing, but is renovable in the case of adverse drug reactions. It

has béen fouﬁéramtqmarﬁsc%rﬁarelyrwﬂ%ﬁfe@r“ dabieel 95 yaterd land aTMC278
provi de sust i r peri ods of
time. In orderto t§j:J rem)ve%[) 4 tzluegﬁé%tﬁlval%{sﬁgrﬁ&errg% éﬁﬂ%aiv%r{?no E‘Leﬂ made in
one pi ece and saddidtiezhalHat rtah/re;cﬁn ibej eaft iprcertstiamss i 1zided o der to contain
a sufficient rmunt %cg active redr ent as to exert a L{ﬁ{% sting

t her apeutic eff %rm &%fﬁir%%ﬁ crctifsaiieé?:f 3 ST il ene
thatinitiallysthe didic el Rase i fed Nt '@rﬁiﬂeﬂ@%&hé&&dﬂ f@fﬂl—ﬁEded

for the body fluids to penetrate the inplant. It now has been found that
the addition iof] epeirt |kz:3ﬂagreerﬁcsr@\ﬁeratmregf tHRCUHI ¥l tPp 3% the rel ease

of TMC278 frao [Ye) ur. re 1: Scanning
el ectron m cr%%r%tgb E?éﬁs])s %{H]ﬁ{%% seoii::'b{ aql Og&éé(g]‘t}%m (left)
wi t hout DVSO ianeldight)apid md@%dwwtmmﬁﬁlw v@&ksta ncatbat i on i n

PBS at 370C. Figure 2 : (left) Differential_ scanning calorimetry thernogram

(first heat) RFTHERG RHI i AP 78° b SHEHR | HPLREOT 1 FS « r}r%}’ht) a
thermogram (fidsindeatidnof M2, 4i spefsesh ige DMPO PLGA. Figure 3 : SEM
m crographs of (left) TMC278 crystals” after re-crystallization and (right)
bef ode recr yst al | itetiagmreDeddrdyst icore ofindmgtaverad oheThiig imsserdtd on
concerns an Iant device conprising a biagconpati bl i ode abl e
pol ymer m xe ]tlﬁ %ti% 20 Wtﬂ?%nce@%r %?%‘9% ea%ée efrr %fn)ccl) ng@%eggnt S
sel ected fromd g1oupn consi sting of pol oxamers, polysorbates, and a
conmbi nation of dinethyl sulfoxide (DVBO _and pol y(vinyl Cg%rr_r ol i done]?(PVP).
The i npl ant abl e de]iﬁ CJe‘3 i%e arknen dhats B ey i

enbodi ment t he, %%ﬁ@%&%fe Lo AL Ol ntmaséOQf mg, or is

equal or greater t or 1s equal or greater t 0O ng, or is
equalzCor gr ea¢cemvemram15@D, n@@tmleme@emivm lgaeat:émewlanleonsng, or is
equal or greater than 100 , i eque reater than .1200 or is
equal or gran}é‘?I?E%%e Zﬁgs?rg ej%ollql1 ‘?@e%’]‘% i T8 ROt TBPAE T c@bl e, an
upper limt naychenahorhl Zo8se OfuaboUtad . Be Jindhea HEd COPt b bynaehghin of
TMC278 in the inplantable device of the invention may be from about 10%to
about 80% fr%maébem‘l‘m%@?a a%wef?o%le}# from about 20%to about 65% or
from about 25%to f t rom about
50% t o about 80% %?QL% om a ([558[52 éra%out P%)Sgéjown}g&e/@n’bgfdogrrent t he
devi @& cont ai asarhp ba) a@ofnheBO@r&rtﬁuaboluleﬂ@%omtaimbnga@out 55% t o about
65% for exanple about 60% of TI\/C27§ hi hg | oadj ngs of TMC278, such
as in the abob:SrAREatreparyi dgrare bB /8 TES pR P EYREH GREFRS| ess
frequent adm pigbLatings Eéedg§§t£1§ﬂ@ t'f‘h§st~901|5§§P bhecgdgvisesssufficiently
conpact for convenience of adm nistration and for the conf ort of the
patient. AThe@r;@mpéﬁtlpatcenrecteﬁebyeipbaeeleqhancpﬁ‘grfageﬁm farined

i npl ant abl e dgvi ce this_inve Q b a om about 1%to
about 40%, ga%f" g%outs%(’/oa?ogébg%?ugg % %r r % ?ﬁlgg/otf%éabout 40% or

of almut 15% Fosaheut T30 CcR. ger aboat £26% On aheulbleﬂaﬁ HawetBe| such
enbodi nents the concentrati on of the rel ease- enhancrng agent _in the
i npl ant abl e dévFeeESeaftbactofRr SOPMRSTRAD pARYPctiPar ST ASthe®f nst ance where

DVBO i s adversely affecting other properties of the fuel or fuel




present. For exanple said concentration of the rel ease-enhanci ng agent
(excl uding the DVMSO content) may be in the range from about 1%to about 30%
, or fronvag8Wwo7¢t o about 20% or of about 2% to aboulPCTAFR08(06WF0 about
5% to about 10% e.g. about 5% or about 30% Al % in this paragraph are
wwrelative to the total weight of the inplantable device. The
concentratio th i i o} r po kRt

i npl ant abl e %%%gés%g? %%?gB?%vghgigﬁﬂggggbggﬁﬁgﬁﬁé %gﬁgétﬁggnpgﬁgﬁﬁtlowato
about 80% obprfdemsalbgut 10% to about 50% or from about 10%to about 40%
or from about 20 bout 40% e.q. abpout. 20% . about 25% about 30% or
about 40% Al @6&% gﬁ?sgﬁﬁPa%Pﬁﬁﬁ Bﬁagm}QFrE%B?P$enP%g? eggo?a?aﬁeight of
the inplantablie dewesitriMag78cgavxhapusedhidhbasepios@sor as
pharmaceutical |y acceptable salt form in particular as an acid_addition
salt $orm Wiéneher-FEapisehedendvedn fuehe tepmoeTHEIRgeoPY" FPICG SN
refers to the b - f .l t I i I ta sal t
form I n one Bnbom ront TR 7] e Ged T e For o Thaedu sos i
accordance wiat lxckdpe upiie denta ccavreithigon onmficlroutl at H&)addi tion of the specific
rel ease- enhanci ng agents nenti oned above do not, or insufficiently, release
TMC278. The devices of the Rgvnetion in particular is used at tine
intervals that are in the-rdnge.of once a nonth to once every three nonths.
Devi ces for admi ni stratéoep”i gt time intervals preferably contain higher
| oads (or concentrations)ijlef- TMC278 as to keep the devices conpact. It has
been found that such TMC2%8  hizgh-| oad devices can be made, but TMC278 is
only rel eased by theaaiyjpionyofﬁﬁhe speci fic rel ease-enhanci ng agents
menti oned above. The‘fnpranﬁgbre devices of the invention result in a
steady rel ease of TMC278 fromthe device allow ng effective bl cod pl asma

| evel s for adﬁ% ti.me period. Release of TMC278 starts immediately after

t he device haV|nngéen inplanted, i.e. with limted or no delay. The

i mpl ant abl e devi ce@s have:st kecaduaht dgelephatienhidy tynriogenemovedChrqm t he
body in case of adverse drug reactions. Devices w thout the

rel edfe- enhardiing ageme hate dse e diodiditlo SreursT mayadedice|Spmeeladase
TMC278, which_ i s,.assuned to be due to.t hydrophobi ¢ nature of the inplant
material. It ?%‘Egi%%ﬁﬁﬁréﬁm%é%ﬁhégﬁ%ﬁg eéﬁrgophilicity of TMC278
penetrationof agqueous rediia ricgehhe ormplxantenraicertiadhning kamper.ed, in
particular in the case of high | gads of TMC278. Only the specific

r el ease- enhanci ng J&géMco IfemGCodd NaidPe PEESERT "R VERJdOR re%ésse Sprofil e
of TM278. The dymiantalles devi cage 0fcdf d e | QiAdd trpnaldopshiaw
sufficient consistency and flexibility so that they can be mani pul at ed,

adm Abst er ed dazoatichg itfo desimeldy (Brmoved from the body. Mre than one
device can be inplanted, either at the sane point in time or at different
points in tine. If nultiplefevices are inplanted, these can be of smaller
size. The nunber of deyices that are inplanted will not be unreasonable

hi gh, for exanple not et fan~5)8 or not nore than 2. The inpl antable

devi ces of the invention ¢onpriise a bioconpatible, biodegradabl e polyner.
Paraneters of the poly ~canzbechosen to control the rate of degradation
of the device. For-exaggle;g]ome 4nitial nolecular weights of the polyner
and co-pol yner can be’Used'WMph the desire is for a faster degrading

nol ecul ar wei ght. The nononer ratio in the co-polyner is anot ot way to
control the rgte of,degradation of a polyner. Polyner can be end-capped for
added control of rate of degradation. Bi odegradabl e polyners readily break
down into small se&uynem Kahere eqoseddaparsiatt hodydiassre.omhe Segent s
then either are absorbed by the body, or passed by the body. Mre

particul arly,athel biedayr afderrs eyteht 31 56l NHTOEPT d1AY pef nEhenteRRhrdhi ¢
forei gn body %faﬁi-P@zeQ@cﬁyéﬁ 5@@ya§5@h@p§ogg%d by the body or passed from
the body, such that no pernmanent trace or residual of the segnent is
retaiated by the batlyis Bi adiggragabt eompalsyywprs-cantalsindeyrefrerred to as

bi oabsor babl e pol yners, and both terns can be used interchangeably within
the context of the present invention. Suitable bioconpatible, biodegradable
pol ynmers conprise aliphatic polyesters, poly(am no acids),

copol y(ether-esters), polyal kyl ene oxal at es, pol yam des,




pol y(i m nocar bonat es), pol yorthoesters, polyoxaesters, polyam doesters,

pol yoxaest ers contai ni ng am ne groups, poly(anhydrides), polyphosphazenes,
and bl end¥O02BY®E6I03 For t he purpose of this invention aPCHEXRE/OREPY est er s
include but are not limted to honopol vd&rs and copol yners of |actide
(which includes lactic acid, d-, 1- and neso |actide), glycolide (including
glycolic acid), e-ca l.a n -di e (1.4- di - . ~and
trimet hyl ene carbgﬁa?%gfl%kg;g?&%&nﬁ%ﬁgﬁgg.O%ntéﬁeggnéganéﬁggﬁkﬁgﬁ'

bi oconpat i bl eyrdficodégnadatlre qiolsaietr s ldyve cppalpaTerss a0fC1l-act imdere( whi ch
includes lactic acid, d-, 1- and neso |actide) and gl ycolide (including

gl ycol i ¢ aci drefiaradiiat Kar-sentodi mote ried sgiaddanpat-ip! &l ilodggadabl e
polyner is a copolymer of |actide and glycolide in a nolar ratio of about
65% | actide to abdit t39% Gy otinge. RFESTTS &t dbPe PEEFEEEs 18V v “Pnvent i on
contain one QU dRIEe SREG L 18 RARGTRIDANCI NG LIRS, Thess Agenfs are of
the surfactant and/or "enul sifer type. They are mXxed with the

bi oconpat i bl & xrdsi cuegreadabla ipolalmeruns dvercembodiansmly t keighe or nore

specific rel ease- enhanci agents are finely di rsed,into the

bi oconpat i bl é'}lstbﬁooqueerbTCa()Jéq%]é%ﬁ%ﬁ VTP THe & & é‘z’g%&éln Sh&™ng agent may al so
be di sper sed b dthia it enpatd iiuhi odagradable-qrdnamry as: nol ecul ar

di spersions, for exanple by nelting the rel easeenhanci ng agent with the

bi oconpat i bl MGG adH® pASETe P EHETAR her! FrYidess iy & HEEQs- f or ned
melt,nse.g. by nelt-extr.usi T ct ingredient -i i ] arly
inco%Borated into:q 3*@#%5@%%5%?%?@?E%%%ﬁgbﬁgzgﬁ*%%ﬁggﬁﬁgréﬁ%ﬁ?qgﬁﬁa

enbodi nent, tgwee fAERYSy i s fd netyoah-spertseitimg g bisocaipattidi efrom

bi odegr adabl I .. The TMC278 may be added to the bioconpatible,

bi odegr adabl &%%@ SHCHPn %?J‘?l%s of the bioconpatible, biodegradable
pol ymers and the one Qe RRIE Ji8 eAFREMNIICIHHE FeMt lilMp@sich used, the
TMC278 may first be mixed with the DMSO and this nixture added to the

pol yner and tivee et dake-dithafies h - @geat L o W@ e DVSO ¥aetal ¥ be added

to t poly r - i ng agent_.m i t he
TNCZ?% is ad eadsé]gfr%%'ra 5@%&%& ! o%%l@%%%feﬁ%%ae%@vﬁ% ]é t he
TMC278 i s addesinpAl ses herdiddel floasedfuwa Xt ure can be further processed such
as by nelt-extrusion. One type of rel ease-enhancing agents that can be
added to the devi c@i@%é’]%’é‘%@ farstﬂﬁct%ogc’r&ﬂ"ﬁ &re%ﬁ ALt Q%0 known by
the trade nang-£Firom ¢ (1 (BASF) col9d SXAIBY Sc@®r UM O Clddd bl ek

copol ymers conposed of” a central hydrophobic chain of pol yoxypropyl ene

(pol ypropy! enél axthele)Tfopakedddyivew Fyekophilic chains of pol yoxy ethyl ene
(pol yet hyl ene oxi . Whith varying | engt f_ the l.yner._ hl.ocks. For the
gene ﬁk tern1"po|g§%§§Fﬁf”}:%Egyégg%(gﬁ%ﬁ%§§$§aéﬁﬁﬁ%ﬁﬁyqﬁgﬁgggﬁﬁph t he
letter "P" (forepotaxppesdidotdopeshdyadbseeisygid stotheldi (51 tswo digits X
100 give the approxinmate npl ecul ar mass of the pol yoxypropyl ene core, and
the last di gi¥ " Retyhiveslite PEREntaGRlbOP YRSt iyt S ) (e. g.,
P407 = Pol oxamer wiglua ol yoxyprapy.ene Johecylars MR ofa 4900 g/gol and
a 70% pol yoxyet hyl ene content). Pol oxaners are conmercially avail abl e under
t he tradenaneiP| aconrdétad . wiHon ¢he & urond cpth heneme,asodivgl of t hese
copog%gers sta{ts mj%h a Ie%ter to define its physical format room

tenpérature (LCRRFFHQi TSP E-0AETR7F = flake (solid)) fol lowed by two or
three digits. The fidsdraint {410 SHYids ndra gupeesHigidasuinhes) in the
nuneri cal designation, nultiplied by 300, indicates the approxinate,

nol ecul ar wei §hENSRrE herpol {bxgbiopy| 2he #§HeepPdbEroThEN | 22¢, dfyedishnen
mul tiplied by i ndi, cat r pxi y i d t in the
nol ecul e (e.g?%Q%iZg ég%l%%%%?%??ﬁ? gﬁ%Eggg%g%goégﬁg%%§$eﬁ%fﬁ%¢ggblar

wei ght of 3, 60RsO¥UNDE7anana FOZepotydkyneéshyl ehedtonbent Jtakl skodic(tnm F127

corresponds to pol gxaner P407_( P4 n one_enbodi nent, _the pol oxaners
have poIyox?BgﬁbgFggglﬂBFec%&a?8§%?8hf thatPf sCRACEhE ?%ﬁ%%g%? about
3,000 to abou+4n89949£8P! qd8g-2 PRLYSXYsEthybens: sontens thatchsréptthe
range of about 70%to about 80% In one enbodi nent, the Pluronic(tmn

(avail abl e froneRASE) Sthntard G8edEFS- t AETH1DY7or0ThelE BBegraBESNENd in
ticul i . 1 d h el = I t
Phat | can be adhbgetootRecfesrandieh ghelyBR-RLALE, FOP oERIBIEHIE) 000 S

that can be a evice s se roup of polysorbates.
These are oily liquids derived from PEG yl ated sorbitan,



which is a mxture of ingredients obtained fromthe dehydration of
sorbitol) esterified with fatty acids. Exanpl es include Pol ysorbate 20
(Tween(t YO20104Y76398| yoxyet hyl ene (20) sorbitan nmonol aur ECEEP2EZ0GHSE bat e 40
(Tween(tm 40 or pol yoxyethyl ene (20) sombi-tan nonopal mtate), Polysorbate
60 (Tween(tm 60 or pol yoxyethyl ene (20) sorbitan nonostearate), and

Pol ysor bat e 8Q .(Twee 8Q,-0r5-P I t hyl 0 rbit.a | eate).
The nunber ZSM#D'Ioﬁﬁigﬂ?Z%%Boﬁ}oﬁyet yﬁé%%eggﬁkg% ?e?% ?g%t%gg?%?gl nunber
of oxyet hyl eni -stGHIGHIO)f-o rg Mtk nfeo e 1i, N Aviie tiole Kelres iTilee Typehedet
foll ow ng the polysorbate part is related to the type of fatty acid
associ at ed wWftH 't he pol yoxyet hyl ene sorbitan part of the nol ecul e.

Monol aurate is indicat-ed Byuned wARRORALMLEakenksS ihhdheabadthyr40i s

nonost earate by 60 and nonool eate by 80. Another type of rel ease-enhancing
agent § that cdmdbeaddeidd dhehalstelirca g ssalidctiag If comreibinmw o DVSO
and one or nore pol rs. selecte f t ghaup of pol yvinyl pyrrolidine
pol ymers, alson%ﬁ} as povﬁﬁﬁh (ﬁ%ﬁ%{3$h ‘are comercially avail abl e
and have a nol ecular weight ghat is in the range of about 2,5 kD to about
2,500 kD. Exanples are PVP K25 (BASF, MA29, 000), PVP K30 (BASF,

MA:40, 000) , and PVP K9R, Bﬁf§3ﬂ1w3360 000), avail able under the tradenane
Kolidon(tm. O |nterest Br *T\PS having a nol ecul ar weight that is in the
range of about 250 kD to #bout:]J500 kD, or of about 300 kD to about 400 kD.
O particul ar |nterestxip‘“-"‘ , Implants with only PVP as

rel ease- enhanci ng agent resyl|ted |n insufficient release of TMC278. Furt her
exci pients can be added to e inplant in mnor quantity incluge

bi oconpati bl e substances such as, e.g. surfactants, enulsifers, hydrophilic
pol ymers, or wrafeimol ecul es that are mscible mIth wat er. Suitable

exci pients incl ud§<Cll 25 F{ir earneoteach tn‘%f(je t d%% Iﬂlipr %53 S YD t@;c ters,
[ i S, I

nono and difatty anionic's acta trig I des,

pol yet hyl e”engh Yol zo@dfm&'&&?' I‘I%F G %Q%a(ﬁﬂ@yéar@é cohol ),

and m xtures t nor quantity inthis context” refers to a quantity

of |1é&%s than dﬂ@ﬁlfﬁéE@ﬁttﬁamn5®becHn¢@m$rihﬂn12@6 or less than 1% any of

t hese w w, of sucq% redlqﬁ%s to the total mei ht. af the inplant. In one
I

embodi nent the re N9 agentE T B CoRbiHed W tH DVBO. For PVP
addi tion of DMBO 1Sc BpEEESSidY tod@itiey g @y@:@@q&nﬁm e f edease of
TMC278 fromthe inplant. The quantity of DVBO that is conmbined with

rel ease- enhanEi®ly a@EPesSiwb9be in the range of about 2%to about 15% or
of about 3% to abaut Qb A 0, ahout % toHY

about 10% e.qg. abouetgé%g%}} eagca pe%:gentava/ge nentlon&%(?enn%lal%t&ggroa%r@a%ﬁ

bei ng.5nei ght / empgbtind ehatoveéite t@ef@nmalamélghinoaﬁ firel | ophaems Bbl @ devi ce.
The i npl ant abl e de%lce of the inventjon is formsuch that it may

S
be easily be FRPPENAtRE BAd-PenBYEETh %%E%HBIO%. bﬂ%e?%e “RVERt such as an
al lergic reactphopotRqrhe, TM@%:J@&@B@@%@H@h@o@l@@a@?/f:@r myts15¢el ect ed
such that it allows conveni ent adm nistration or renova I n one embodi nent
the device takesetheeferapdy wprbd, 2p0e0 ma/ by onyat cHOES| PREERTHP LR BPsnal |
di aneter, e.g i ter. that iLs_]J f . abput about 6
mm or of aboE? ?Lﬁ?r?ggm% }c{)éf gejﬁrﬁabor ‘gf £%ng?1§ %sngngt%ggggtﬁbgﬁ or of
about2(® nm t omabeuprdferebIheupengt ROOD mdgékgylrnslexannywamgtterg. it can
be in the range of about 1 cmto about cm or gkto about 5

o]
cm or of abotiPn9eehteblaBotitl4 Eﬁ?f%FaBIYaB%u?t X%aEFIiB §r M8 Em
e.g. about 3. r%@brgﬁlgbgﬁtléagtcmbﬁohg?QQUtmgsé ﬁﬂbféﬂa@@ﬁtgerléﬂbﬁdl”Eﬂt
the cylinder takes in-litke (flat ci |nder) shape. Int i nstance the
hei ght vari esiBédwegrnkgbout 1nn1and 10 mm or between 2 mmand 5 mm or 1.5

or of aboul 10 mm LB AOBEE Y0 W BY o7 GBeut s hnkts Aboct- 20t pek - The |

vol unes of t heqirpkant abke daviceualseofipbelibasattsrahapetoThrevol une of

t he device the device is equal or _greater than 0.1 cc, or is equal or
greater than Brgsest érVPELéqnaridl BPedPeFOt REN bvalecmoge PECEGHEP L8
greater than 0,5.6Cps08vby Chuak pEcbpaLEy LBaRo0oG 8Goi0r rks equal or
greater than i's equal or “greater . or is equal or
greater than boﬁc@@xrbmlonewe&ﬁonﬂéatab&g belaheleﬁSthé splannabke device
is about 1 cc. Too large volunes are not practicable, an upper limt my be
2 cc or 1.5 cc. As used herein cc neans




cubic centinmeter. In the event that the patient does not have any adverse
effect, the device will remain until the polynmer is conpletely degraded.
The pol yri¥P 2884684t i on products and any renai ni ng wet t iPREA/FRFER06TF0 ot her
excipient will be absorbed by the body-wé hout the need for subsequent
removal once all of the drug is rel eased. The i npl antabl e device can be

db t- 0 j t ' ti o+ QI I I , th
et L1 g agent: THE TAELTE, T tornan e intE I 2y, "G ng Convent | onal

t echni ques, suchvasl .nelt bl endi ng using an appropriate mxer and hot nelt

extrusion. The device _naterial _is then_extruded t_hrou%h a di,e. and cut into
the desired |engt H{:ldﬁﬁ@ SaFitdiiderst ifblﬁ_loFOT‘WE’z’?§lé?§lsi nOhd BFEs&RE

I nvention mbx%@éd@%ﬁ%r&%ﬂf 8ss dde¥ LGt OMad Yoy R@mpiber of cases
it may be recommendabl e to co-admnister ‘other H'V inhibitors. The latter
pref ebpabl y i rgldwddrHlal igdd Isiitler,s aoft cotcHedrvec|disses, fus Ysar dicdlidrl atisose
selected from NRTIls,. Pl.s and .fusion inhibitaors,, Co-admni.strati be
oral or par edteral® qunelcserc{rai]??rionss néengge?lseast hseucthr &4t ven at%&foqﬁ%eﬂr%f egéét/i on
may be |im t edid ranlnetd@mdmmisidatliyn wofe abnrpgd iaritabhe ideHecari n
accordance with the invention i.e. as a nonotherapy w thout .

co- admi ni st r &4ERGF Furdifere N S Inhi i aier@ o Tohi S6ptivtnt mgprssition
recommended, for exappl ¥y;Lz!Q%r £ hedalod oad dis,rselativel y Lo sfor
exanpl e, where tme Vi ra{f‘e I"oa ef‘nrepr esent eOJJ as t r%urggé]“rs of copi esmof vi ral
RNA LA a spedd ijed erolaimecafowssErir) drgyibed owcatroutr B0 adopi,esity M ,an n
particul ar bel ow ahout 0 copies /., n, more in particular -bel ow.50 copies
P | apeci fIERITP o e SR P M G e OIS 1K orHai el y.
the inventionsgan hangised idh e dH eMendd aihagal st ddeangmagsi on of HV
simlarly as described in WO 2006/ 106103. As noted, for the prevention

agai nst t r ansH SHIOH ¥ d it eistral GaRpa] &8 O NS IsHoul s PérSeept  above a

m ni rum pl asma | e f , or. [, .ot . /m, or
40 ng/ M. The bl oﬁ ﬁ%fs;bad}ﬁ'jee\%ﬁl s()%oft%%\/g‘jfges tou mﬁg&gfoemr’agl E/nlt%)igil%gpt above
t hesé5m ni nmund i twoiold! gl casreesd efwed Is m\tﬁ_edaus;@jaias‘lm\modtmdei s tkejadr ug may no

| onger be effective therebpy increasjng the ri'SkJ—dff transm Seﬁl: on of HV
i nfection. PIRSIRPTEWIL L W%ﬁg% a-gt¥y THigher 1%evel s to

have a saf et ypy@i0d s And; 110, @y ol wh tdien deveippnent, of, mutelerbH Vv, e.g.
above a mninmum plasnma | evel of 93 ng/m. In a further aspect the
i npl ant abl e deseRer Teen baneant oyl eolget i $teh @h oredt9or ML i on (e. g.

bl f IMC2A | | af i i ' ' f
i bi torte e e o T SePD B el et Y Y e

pl asz@ | evel sSupt 03¢ e swal mumaespuiged | evel , and the inplantabl e device
can maintain the mninmnumrequired |evel for a sustained periaod of tinme. The

device can be admHStiérd THERATH TR 15 4P e it IMEaETd WHARE O n the
range of two Weeks.d 05,54} dONE NS HoMBYEL , £ f Sdde; off aci s @rg apparent the
oral can be discontinued and the inplantable can be imedi ately renoved. The
i npl ant abl e dewigeeodicohel gmiviehtn ofngsneadm nistered intermittently at a
time interval of aﬁ%el %ast t);}/]\é) lWeeks,. oreg_irﬁ artri.cul ar at .a tej rgéf itr‘ll}oerval
menti oned herein, MEanitg that e | abi"&®den e "EAN BE adni i st er ed
W thewt any idt afig s edii £ peheldrit ompd s @l nfu Sta@iponsniod, TIMRB7S: KX in ot her
words, inplantable device of the jnvention can be adm nistered at
particul ar podfistivREeded 3 epRr @i ERrd (iRfd Ohe another by a time period of at
| east two weeks, ' Al ddcyl i g vl drentioned yherein,
during which no TQI\?E%HB] Cglgénst%)e a%rﬁ ?lélusét?ie% e‘g&lsagccﬁ{a rﬁ ﬁlstrati on schedule is
si npl e, requi fuaps fewi adnmay st yrt cahby ancdnp hiesef b ik ampdfezd flyom educes
the problemof, "pjll burden" faced w stapdard HV nedication. This in
Lurn w1 PoteL T BaE Foate SSTomprt bhbe FOF et (R RSE A BCt? M cat | on.
The i3l ant abfer devdi cadf ol he. | vemt fodn saRi De el 0d 51 eretvd ool IPh@nt ed)
at time intervals nentioned above. In one enbodinent the tine interval is
in the range B?inw® vbthihncehowexsal oglietpberanod ok Wwelkkse 490 dhot her
enbodi nent th Loe.jinterv S 1hnqt r f. . , 5 0r two
obLB LRI SR VaLakS Ly Lo aRGSy Of: PN {01 Ly0 JORLpS o

to three nonths, “or three our no or- four
density from 750 to 1000 kg/m3, preferably from 780 to



The tinme interval may be several weeks, e.g. 2, 3, 4, 5 or 6 weeks, or one
or several nonths, e.g. 2, 3, 4, 5 or 6 nonths or even |onger, e.qg. 7, 8,
9, or 12 WEHL7683 used herein the terns "treatnent of PATEPRHPBEINON" or
"suppression of HHV infection" relates-tg a situation of the treatnment of a
subj ect being infected with H'V. The term "subject” in particular relates
to a human bei ng. Prg{erably, the inplantable device is admnistered in a

si ngl e adni nis&Y% &a/dr g Texanplice Dy Aol i i%n & 39w @Ak on after a
tinme interval %‘ﬁ% t ekS318-F fAnPNE iy oty o Qe | Npl ant every
two week or ecvecegaf{aetrrtﬁrlljt . rTh(\g%&\c%’ge of )TIVC278 adm ni st er ed, V\:hieCh is the
anmount of TMgRZEEd=netlhe fimgul aiit alvl & devitoey ofiltthe vipdvenitlivomavies agel ect ed
such that the hlood plasma concentration of TMC278 i.s to dur | a

pr ol onged peﬁrB&J@fdl % AR 3 i it ng}ﬁ bqa&ﬁ’\fécpz)lisgjsﬁé) IEe el” a‘th;%t erm

"'m ni gum bl ood Rl ag 1@uelgoidt i seonaxe refens tmdate ITowast
efficacious bl ood plasma level, the latter being that bl ood plasma |evel of
TMC278 that prigvimhdsi effiecadsid st ridatdfert GTH WPA4%Y) it At &HdEe® MoRf ng,
that bl ood plasma |evel of TMC2/8 that is effective in suppressing H'V. In
particul ar, tHE™lIood {7 dsma TRVE - of TMC278 is kept at a | evel above a

i ni mum bl 0od pl agiR dyael1 O ABOWe 1 RGhMde AR cbouls 13 1nakms, or about
20 ng/m, or about 40 ng/m . In a particular enbodi ment, the bl ood plasnma

| evel of TMCEMEdisstkeptashoverasd dvedl ofvlabdutwiodl dgrva . amendidshd 1@vel s
of TMC278 shoul d be kept aboye these threshold blood plasm levels because

at | éfer | evel® tte B HEY i ohder {Be Y 1t i3 2 hetery it easi ng t he
ri sk of nutat'ﬁ% T f5 M2 78, adid hi sd enad a0 endsson the tine
i nterval at V\}‘II C )i t h(i?sﬁé;%en?%%%de}\‘%d& The %ogée vﬁl be h%igjt?er wher e

admi ni st rat i ooireemest s sviseupEng . atThEd doseS$-Ebel 3 Hi st efwun shall e be

cal cul ated on a basis of about 10 ng/day to about 200 ng/day, or about 20
ng/ day to abolt0 IEE MRy oy, defieddouttDs Swpdedty Hteett 100 ny/ day, in
particul ar 25 . . 1y, 93 ny/day. These doses have to be multiplied
by 7 for week?é/@cdloge%égln%gbﬂy@%b for nmonthly doses. It has been found that
t he ilgpl ant abl e deMidesirafudthel dInver icil g esilllt dantdicoc pleesmed dedvel s of
TMC278 that are, nore or Iess,staﬁl‘_}e e%/%e. the% fluctuate within limted
margi ns and stRYCRIIED TR RESS ahet} VBT C it T RS BT oy @% i 5T 0T 4T et
thereby approggehi g1 zerQ-018€5 sl Lasey Ther JMPT BooNt gé g @evi ces in
accordance with this invention can be inplanted subcutaneously by
appropri ate devpecessesichwvabchnupefade orrwdedpet pplewnffes@stodr aret er or
via a trocar, 0 Lntruding | |1 _incis] : %:LZZ i npl ants
can al so be r%?r%%‘gid/ ??é%§%%§5a$€é§§§%8§hl %%?ﬁrrgt?%l%ﬂ%n% |ﬁ}:i sion in
the sig n and gshpgnent Orcepsngrcatianp tanpets fhetideviaryd hd oughd® he
incision and suturing it shut. In s further aspect, it ﬁ?s foug t hat,

al t hough al | BPLehRT¢EFEAREY ehhanc? hy YFenfOLT PhSteREPaY 1§ S@nsTtive to
radi cal formapiop, ,and-throygh thi ssmeghanison petentishl ynsdegrade the
TMC278, a ganma Irradiation"termnal sterilization nmethod was found that
did not resul §ehBi THMR7818egragdasbont$seeoexrgphe, 73 . kAsensetcherein the
term"about” in relation to a nunerical value has its usual nmeaning. In
certain enbodirieabsityhett20ht" abolit tocan el ef t andt a andit hegnuaeys cal
val ue itself s?oggs be ggBLi ed. In other enbodinents, the term "about"
means®t he nunBFfi vl +C10% or 5% or + 2% or + 1% The follow ng
exanpl es are meantgdpoidhdistiat e whis + AWELL1 0P, nans 1SBOL gy e ibes
construed as a limtation as to its scope. The terns "device" and

"fornul ati on"waEtbiuséhei nieeRrthkngeapny. rangededi £88 ta 3eBoFdance with the
present invention_at e ti o] hsLng. |,n ients
Tent oned abodeboEdaaE Bioterd oPAEbe: ' SRRGOTELY LURLEIBLCESETS o
monomer rati 038p53ey(irpBA ¢At ¥b5§@§'kg/&8}0 re@e 7900/ @YoMasspl asedzpn a
Brabender (tm mxer wth a volunme of 30 cc. %he m xerwas heated to 1000C
and tde m xi ngghbhadestwerecr yangngrstrM6046pm pei @ 865§ heThayredutti on of
the polyner. After the polyner was introduced, 18 grans of TMC278 and 6
grans of Plur 6HPéGﬁ§)1YFE@89( BASEN A PedliRfoPPhBtniiRt GRe. TRPIENG>D
continued at tBesgoPEesAat .cendLti gBs11AG BB1AUdLhI A8l rangbnubescoThe

mat eri al was noved from




m xer, cool ed at anbient conditions and subsequently fed in small portions
into a DACA conpounder. The barrel was pre-heated to H QOC and the screw
speed wasWPr28L4E63080 100 rpm The extrudate strands wer @CEER2Z04(61959 vy

coll ected, the diameter of the strands-rganged from1l.5 - 2 mm Strands were
cut into sanples containing 50 ng of TMC278, approximately 2.54 mmin

| ength. Solid . faryulati.ons .were i.ndi vi dual.l.y packaged. i ] - lined
packagi ng pric‘15 rO t(%ru ﬁﬁrn%,lr&eﬁlgtﬁaccﬁéﬁggs\ﬂﬁ ea%ur_%g)d%an((%‘sgwrsaﬁlg%mm th

ni trogen ovegnrliﬁgﬁt nd 59 %g ynder qnit regen. sgrles were termnally
sterilized usimng gamma irradiation, wth an exposure |evel of 15 kgy.
Various wetting ageet §Fiweherrffcoppohatiedivetio fukeé sTNER7§oandxPhGAenber i X
using this neJt ,processin t hqd. These wetting agents jncluded.DVSO and
DVEO Wi th VBT Shdge™ JRMTat] SRS 1t Re eoide Pt 6 TS 78 Nl
const gnt 26%WaMa1&f dihe tRidle femmyatdien «and 1P &5%/s3%qv afds8diddsgm 73
to 74% of the total formulation. DMSO was added to fornulations at 5 and
10% of total derdmaratiiemassnd Pl uroni c(tm) F108 sanpl es were prepared at
20% |l evels. Al p nt.a t kN Is X lLe.ar W, rds the
total weight of t%él%ﬁ or%wgﬁgtcg%%. lr%%%%p*ed%gjl%ﬁi%s%g%%nﬁlgeggﬁo%)agttgpﬁdy

ai red at denmwsstutat imigidlRatditdte lddmeniStalatiaomyegf warldimplaantabl e devi ce of
TMC278/ F108/ PLGA results in rapid uptqgﬁ into, bl ood .plasma relative to the

TMC278/ PLGA. R adtSrtyf 1S tﬁ@rf(&%d’ ; r detdnas : Je the plasma
kinegphcs and E‘i@f‘ck?é%f—“‘ﬂﬂﬂgéf‘sé}i QaMAIH Al d gﬂbcﬁictt dd1 thedeasle dag after
a single subcutaneous adm ni stration (SC) of 2 rods conposed of 60% TMC278
| 20% PLGA 63/@85 (drv the) ripgphdiliey) Werx(@arel 68 redsatdive 1ae -si ngl e

subcut aneous .adm ni str.ation..of .2 r co sed, of. 60%.TMZ27.8 /. .40% PLGA
5535 (1v = T HTGT & e b e b g Chibg R Ae o v BT B2,
B3), approxi madwelserk yeargaoldl anthiwed ghi ngsdaetmeanskl tandkel 2oikghatt 4 he
start of the experinental phase, were used in the present experinent. The
dogs were dosEtf GiRdHRE et thandfk 1rhe R e LS GRS on was first

shaveg and wiged down wWdh sihanoloand d oine Splidap. cpmls ywere
sedated with general anesthesia.” The formulati on was "placed in a trocar
with a 12 guagsgoion eds mped| EharThiE) nedd | whivds peishe doatnvtesn thed skich and

the formul ati s rel eas into the s neQus space.. Two rods were

pl aced in eac’ﬁdbdac,)% fpol?efaeelfagcf%ax %W%g%@%?' %‘O%a@) 71 The A group of
beagl es r eceiwag-ndeTMRTSAPLEA: { v drut @it d danainthd hga B grumrecei ved the
TMC278/ F108/ PLGA system Bl ood sanpl es were taken froma jugular vein from

the dog at spieserderdie POITAMSHITRe, dHer 2 i 58§ atYoi~ 2467 &3npl i ng,
t he Blood sanples_ i patel ?fﬁﬂ eldq ' and protected from
Iigh'?.O Bl ood@n%l%@;%eirg@%gﬁ?rz?f%%@ at ’agg? g%iéniate %/&E?'QOOX 8 for 10

m nutes at 50M+t&H-@l /oW 3 asid-SehphlBi6oON,. Womedl bi&I§4hft er separati on,

S 1500 e otebhly i dtooh e n gt i as b TR et by o
qual i fied resgarghs s Mg Myget hogi @kt @ras@l v o pheses £x¢raction (SPE).
Pl asma concentrati ons of TMC278 were determ ned after proper sanple clean

up. The sanpl e (0.TharFigghpiotErafs @ asraducias ek rasttead usidnta gl i d
hase extract| d, £ Bo t ti [ s I E;[;n‘u§z 1 :
EPE, %\?a)r(i an) .ﬁgﬁ%%c%é u%@gm%&c%%d%t%%%%%ﬁﬁ ﬁﬁggg3&n§ I(Prr% h%n%l §Q%ng1

wat er, and lndndcebtrmadcpalrd£f4iMg . aliit essaddhdn oh wf% 3andmaicetsc aeed to
0.1 m aliquots_of plasma the san%)I es were extracted on the col um foll owed
by washing t M2 tRPEATPHBH AAPD WRTRECS 1RPRRERTE: ath® (Ot Qhd 3 ni

met hanol . ThesGoLuP YRS SLULSGeMi 118 BE PBEPANG) AndH.OH2E% (98124 V/ V) .
The extract was evaporated to dryness and reconstituted to 150 m of

ammoni um f or nehe, det et ¢ad] isted forpthdhwiehpdonts ¢ Ber dtihiserdapoh

(40: (v/v). _The flowrate to the S ectronet er . 100.mM / mn
afteg%)spl i ttiF\B’.a Eégh]ﬁfé/ﬁ%né%%#y F?mggggagé?é%s%ﬁ%oﬁﬁé%ﬁggﬁ% ‘go‘i‘) system

(Appl i ed Bi osyssensy-whbghchasre@upt edayobanvéPClsystem The results of

this experiment are sunmarized in Table 1. Results indicated a delay tine
The fuel composition preferably contains no more

than 5000 ppmw sulphur, more preferabiy no more than



prior to the detection of TMC278 in plasma for fornulations in which the
F108 was absent. The delay ranged from7 - 2 1 days. The delay was fol |l owed
by sust aiWeFIWEHeHWa | evel s of TMC278 for the remni nder SET{ERR000AESheri od
of the experinent. In contrast, formnulatigons with F108 denonstrated a nore
rapi d absorption into the plasma. Table 1: Plasma concentrations in ng/m
of TMC278 in gsExanpl e 3: This anple tests different formulations for
their effect 5 % Pgﬂwd l?bft éll?erﬁoﬁteo%)é]la 05’%& a8 "after 9 rrﬁﬂréentta i'on. The
study was perifsor mRghwi,N oaf @er nicdeCampar & tthepphgsa Kioneldres tavae t he

absol ute bioavailability of TMC278 in Sprague-Dawl ey rats after a single
subcut aneous "AdmRAIYt ©4t iDEN TESE) tHRM Yo PR SEed e RE 1R 60% TMC278
/ 40% PLGA 5 2 %.T 8 09 209 f,13) 6Q@% TMC278
| 10% DVSO / “S0RFRLGA B0/ B0 5% 8% TNCSTE"I" T0v INBOT %k 0 ) " 350 PLoA
50/ 505 A devircerscanposéd gipmdr wgilahdirpol ynmer and the drug / pol ynmer device

containing the F10Q8 re_prepared_as, descrihed in,a Vi.ous anple. A
devi ce contai ni ng%Dﬁ}\é%r()&FHﬁ‘t ﬁf/’l%&fefjo?ia&e)o &9y gﬁa?’é’ aweldni%t)épgll ly
feedi ng the GaridBPlarfl @ EIUR0 1Y iy oDl de®siny & tdreiqy e- heat ed

(1200C) Brabender m xing bow . After the polynmer was fed into the m xer,
ei ght een gr ameiGOITEVIR 2P UfiGch tHir Sy rfimg F1IIINBO Pre-Hix - 198% t was added

in powdered f ; i i ,gqu;i Lndig i ons for
another 5 m r?g{gegsl%%%rﬁrﬁﬂ(ﬁ{% \%agét]%en er%%/bg%% oOrSnLt ﬁgﬁm xe?i,ft cooled to
anbi @ot condiddwnsyl arxk exitr uded:tuisirmyy cbtRaiceed dnpdurddere £ iFlwerext rudat e was
in rod shape with di aneter, - 2 mm The device cagntainjng the excipient
conbi nat | on GRS A FUE (B IRFITHITON dSTETI° vels P & 191
similar fashigs tot he-revausd s dascelifed Haviges oA 7 wdhamdgaml e of

PLGA 50/ 50 was placed into Brabender nixer bow that was pre-heated to
1000C. A 1.5 grlamasmptidl ¢fs PYadasedlideed Theithel feadeae @ Sshi th t he

PLGA. Three gr of PIYIS r ded. £ e 2 m . The three
conponent s ngr:L ni%xaenL ae%%fr%rrcfjfdeorod%%gn&utoe@%% Jt%)e%%r}glalc%ed a
consiltst ent f af2ad latt ion. c1E ghiree nurgirtanmndfg a8 amsomiddiaded nf powder ed form
and m xi ng continued for another 5 mnutes. Mxture was renpved from

Br abender, cdbYEPEHRIEXE riftfde: iQﬁH%‘ﬁJa]n%lfs HPYLLOLE YR, QRENFE] i Daca as
described in pfevious:SxPesidetine Bohty: dgmde- SpraguerDamley rats
wei ghing 250 - 350 grans were used in the present study. Animals were
initially aneStagtized using inhal ati on anesthesia (lIsoflurane at 5.0%.
After induction ofS al est hesgjtaj% t he souegggrcoaclesssiéf i%I the aninmal fromthe
dorsal cervical argitdthe dor S5Y (Umthdr” area was ¢l i pped free of hair
usi ngoan el echyd€odddBbhetiHpeion THEDSY ain Bf osnchd heo sitddued Swsgery was
scrubbed with chl orhexidine diacetate, rinsed with al cohol, dried, and
pai nted with ShlRgyeRRN fopFora shETrRt of b¥2ads alRar | HbFE2F el nE? An
i nci si on of | nat e | L € was nmade on the dorsum of the thoracic
regi on, abouf@gé%ér(%cau al(“e(?gét ﬂetp(g?flioat ed inferior edge of the scapula. The
skin was separ at edirf ridm tghee aarderinnerg iconnecthase tissluaena bmlar a smal |
pocket. The rod was insergedlihro‘\v&?h he iffgifi@gf into thetsubc t aneous
space and i npfanteih Prace €Ffi’;\t 2GboTT 1 =12 cHTRRUSET 1 0" ¥ He ThcT sion.
The 3ig n i nCi 6698 ¥BBe ChOBESr WédeZabld ¥OUNGe£liPSivdhss. §f 4nphenys were
approximately 16 - 17 ng, mass of TMC278 in each inplant was 9 - 10 ng to
deliver a dosecdd aphrbxi wateryt2ouher ky. fraty aere Bethahi 9eteat or
desi gnated 1nlesvals dhoslnbelalion of garbonydipxidge SHbsealpntiycn bl ood
sanpl es were colleCte 78 Car di ac puncture Trom a rats at each tine
poi nt. Sanpl esometeehtmedead ehyt phacedsaniigebe ppdvedteidvédonitimghy, and
centrifuged to _extract {he_plas W thin_an hour of euthanasia, The TMC278
Content n bl S1F8 GRSt ALRSERELS Jr hhY Tof ol HRE NOR Bee R hEroabakt Sped 1
previgus exangiesfor the dog plasnma sanples. The results of the analysis of
the plasma sanples are summarized in Table 2. Fromthese data it is
apparent that detetizbhertBrenschf dncRred werel horrobseewedmtin WHeeks
after implantalignoLor $30P! €5n580PLR8HsOf rhb§ drU9 BPYaFL Gy oflpeyer. each
from, the synthesis products of a Fischer-Tropsch



formul ati ons contai ni ng exci pi ents denonstrated detectable | evels of TMC278
within 1 day. The hi ghest plasnma concentrations of TMC278 were observed
when F108WQRR810/5¥eW3 Fornul ati ons with DVSO but no PVP wWEBEE/ER33OPAFed wit h
the | owest plasnmal evels. The addition of1f°VP to the DMSO cont ai ni ng

formul ations dramatically increased the TMC278 plasnma | evels. Table 2 :

Pl asma concentration aof TMZ278 .i n ratss OIT neans l%elt%vﬁxa/ lc%\r/n%er()f'
gquantificati its .nﬁarifdfjrﬂ )rel%? rﬁﬂ & A 5FormultAETens cont aini ng C‘f‘l@[]:ﬂ'% and
PLGA 50/ 50 whishdap@ swidinowhtAVbed diédmanhaddineilanali doempiatiian séent ai ni ng
DMSO with PVP were prepared as described in the previous exanple. Sanples
wer e i ncubat SFHHREPES f(Ge st TRedkgUd)InSEPCaTE PHCERtIEE HEWEBG t¥iyirng t he
surfaces of and.crQgss-sections of the sanples were anal yzed using scanning
el ectron mcroscopy. After 4 weeks of in vitro incubation significant

degr ablati on occur 8yt 0 ftisehdevilcepscBudpriisendl v s examtndhiadnaoffueBe 60/ 40

TMC278/ PLGA sanpl esdenmonstrated | arge res and voids vel oped around the
outer circunférerde d%rr]tvl?é:’ %[ordm%{s 3 %Y{ﬁg’legé\ﬁ && dégr &di ng form t he

surface and imteHde hdds Hf ddiRidmidgddon The rddi t irorigfche mMmidpssof 10%
(ww) DWVBSO results in the pores, channels, voids devel opi ng across the

entire cross-dsgdniash fofelt maydevisce Rpurtisferneslifat iagh.2 ATIDVBO
concentration el.ow.10%.t he el opi ng pores concentrate around the outer
circunfer ence(%o% ttg)e Lé%é‘?lcd;. n\g‘r'easi ng the concentration to 10% (ww DVSO
i ncreases the "wetthabiFliisioye refl riohe o triviaxe td wif iconerirty fcarbwat er to

penetrate the bulk of the matrix. The addition of PVP to devi ce t hat

al ready cont SHNOXEH BASO % qeéliwté%i?q%&%’démé}%lﬁores (10 - 100
mcron in di et fdevelipRiNgAass the bul k giving the appearance of a
foam This behavi or suggests that when no excipient is used the aqueous
surroundi ng fl ui drr@§uitr €dizto pemétivatie tth&bdévitcdreatd extract the drug is
concentrated at the surface of the device due to the significant

hydr ophobi ¢ nidt Ji® FFTRIRNGRI et FRPHIRIG 2 teh & i X5 o ROt ¥ & i ent

i ncrgases the, wetiapiddd v Qfpdhe bulk of 4 he device@ldoning agugous 1 uid
to penetrate the entire device and provide for a neans of "drug diffusion.

| f absorptiondd tde Hfl@ouwsndlan diss preseented byd tte HArphobi city of

t he device then the only path which the drug can diffuse out of the
matrix is af tpeﬁe%@nrea y]r?g%%aiéld%%?)a’déﬁ’ Cgliﬁgrﬁfrg‘l ce?ﬁrlfcip EET W deftiestis
fluid to penejtiate im0 4 he ndy &fd oFmpfofde HewEeirdd s can account for
the 1 ong del ay between inplantation and when_ detectable plasnma | evels are

. p
observed for devi d&¥ Wiamsgt noRstiidentadid ByssIge™s 18y ddEmSov SO Pe
i ncreasing t into.t . th r Wl can be
used%'?o decr ehg%%\ﬁ%%ﬂe JJE;:I'&r)%/rfsilta ?%ﬁ y%f%%%?gd;ﬂﬁdyﬁeﬁ%b tlEC)}ll\/\il{r‘lit?he
ener gy necessmaryrdss sotydida ey tdet kgt rdhenMI29¥8 gas hhighfsorsol ubl e i n
DVSO, and therefore i]gjrcacﬂ be u(ied to "reC?E stallize" TMC278 into either an
anor phous nor PHEISEA OFY ot Wt h PRIy ¢ )%//%t%ellsf?%i"f et F ecrystal | i zed
TMC278 was preparesh &y fhes0ol ¥inod 10.85 addn®n M2 /8s 10y 898wl of DVSO
under gentle stirring for 2 hours. One hundred milliliters of the solution
was subsequerR¥gcopdifedodmt bt dgnerabottohede draipipun ft dinsSdhantbn was

| yophi:l i zed Wale) ra- Ly gL N[%Z col | ect ed.
Two Ig}r‘r)am; of ﬁt&(goﬁﬁ@%&g@ H?\‘%{%é%%}dd\ ccg%?p%%%%%{rje%ha (\%fa\é@%r e-set to
1200C wi th scsehsnds pt @ghnigeat s 160s r poo/Wdesgéme ool ygeseoas pedduat® t he
DACA and nelted, two grans of_| hilized TMC278 V\g{ﬁ%fed into the

. pAY
conpounder antthiXed HFCTheC3bt ROTEFEF oM 1T %h PFHRTS- mi nut es. The

extruded strands vwele £0l | ecd@thhL£ogledcd M Ar gt sandi thons,and placed in
pl astic bags and stored in a nitrogen box for analysis. Differential

scanni ng cal orbhhreieey dbseustd foomethet Reschi¢feleppech nteagkianl iarty of
TMC278 after melt processing.with the PLGA. The test P 50/ 50 sanpl es
cont g’:%ned SO%T%ﬁc%ﬁgztiﬂ?% ré%ieg% ngﬁae%tf’;]y%}il% C|t)1%e be\r om DMSO and 10%
(W W) residuakDhBQ:r Conbpoth PEEAC B4 D saophess cont At o dh pALo € e a) dMC278
and 10% (w w) DMSO t hat had been blepded into the PLGA as described in
previous exanplesheTnErPPFeh AERt EREF OEPARETDf EREreWECAEAPTIBSCRFI gure 2)
are clearly diffgrenty dhsc Héliﬁ'@ ?8' Q&?Qét“c\@@ﬁ?fo%@?ﬂg%%és{Qéaé,nded

into the matrix Is 2317 0C an early defined. In contrast,



no clearly defined nelting point for TMC278 i s observed when the
re-crystallized TMC278 is dispersed in the PLGA. The |lowered crystallinity
of the TNWEOZ28104HeXW3re-crystallized from DMBO i s al so r efPCEFEPEWI0NIBNhe
change of the appearance of the TMC278-crystals foll ow ng the
recrystallization procedure. The norphol ogy of the TMC278 particles in the
drug powder appear CORP: le5 sh; , t after. the

recrystalli zat'i%n ;)Gr%oclg%s%%tﬁ%%p%r?ﬁ%ﬁc e? Z’ﬁg‘ld’r%%m f%ﬁg)/%gus (Figure 3). This
por ous nor phelyegy ieeneespends:nt ohd o armt iitpimseasa d flsw fracpeantdasand
therefore an increase in the anount of drug that i s exposed to dissolution
nedi a and t h&WeflHicE o2 Hifgh & Ss GTPROL thpn 13% HES R Fefeddt the sol ubility
of the recry | iz g BMC2; t j -t

unrecrystall i\ﬁz%]c}ik TI\/C2788 an(%%fc\o&ﬁl%éIatsteo%1 %gﬁo%gg%f%%&@a%%ﬁgtﬁﬁeés
Exanpbe 6: Stimdywhiicthh av diiisole mpdtreptsical syveltdesdsepradiaty lsgdntrstly

Pol yf nonool eoyl. gl ycerj de co-succi nate .co-pol y(ethyl ene gl yco ( A
co-PEG . 12 é%&%%gﬁexﬁ(% c?ﬁyéjéog@-n&@fcs&qndéﬂndé%/ (ﬁv%als S\e/dq’dlgrkﬂé: a 30 cc
Brabender ni xer Jridirgs pdsdteattad e HIDG stk ridat oM mrscrew bl ades
pre-set to 60 rpm Subsequently 9 g of MSSA co- PEG was added fol |l owed by 9
g of TMC278. PG sirttdc tasiragenates theqieidmisolaithonost ear oyl
gl ycerol co- i nat . gl I T wgr of

t he pol yet hyl e%@égfyc?oqtadt}glelﬁ z)goﬁdg?r@%?rfe po yt)rlrleern \%zcquOOO a?&?{)ﬁgf Once
al | eonponentthaneressiddded, drhelutanper dtydraintdis: gl ximiphowndidsiarad sed t o
1000C and the cqigtergd féglhe bow, was all.owed to rg'x for_an atddit.i &ncfl 8
m nutes. The THXed tn&y [ T Tk e B o1 118 M, ool dd G n
anbi ent condig i Qs £00 @S 1 i aRRH dHDr kb rDa e ICOMalINTes i Hed
extrudate strands for testing. The tenperature of the Daca was pre-set to

650C and t he % e ls feal- v ot May 10 spHeThy && riffatat sthstTont i nuousl y
col |l ected as i%g%dée 3:%% g@%ﬂry 2 mmin dianmeter. Sanples of the

extrudat e were assaye content. Five sanples, 25 ng in nass,
wer e16ut from t he Cternugatss —aryoh tthesSa ackatmebMsQ. sTudh M5O conpl et el y
di ssol ved the entire extrudate.. The sol uti ,ongl,lv%satginal yzed using a Perkin

El mer Seri es BOOYRBIEFH1%%d an Bh 3 15y Ebl um of di nensions 3.0
nm x 150 nMM Xz 9, 4 CF PS4 b d:0plad ) -1 Jhge Mpbid & phase of the isocratic

met hod consisted of S5%water and 40% acetonitrile, the acetonitrile also
consi sted of MydAvefofedreing) duandd emM afednim e forite e raprRr el | e

phase was pu at 0.4 i co s he 3 tor was
set at 288 ngf%%s%y\l/eelf afgqeég%(%% e%?éélo?@§%e %@&f%@%hg %i%%g%lgl?r‘i) (gs was
30% QW W) Wi tive siandacs tevisti-ofn 85880 akd| vSax-bd B8 BE N ne grans of

Pol ysorbate 80 were pre-mxed wwth 9 grans of, TMC278 to form a paste prior
to be being conpountefad tdf ke ot ﬁ%.t%w*g%ﬁ%f%swwmﬁm%

cogl ycol i de) / : i NSk 7] Xer shead to
7Q0C and wit h%c?%mﬁ%%fge%ﬁ%%%%% Thep%%%((fe'e %Ag?%%\ﬁée%@%%y?he %\g}r’m

pol ymer, the denpes atomeonest r ad seetab 1:000C et COM EmE Hixeavefopdan
additional 8 minutes., The m xture Was scrl]%Fed. out ofoghg né%(eri l%é)fl ed at
anbi ent and ex¥rided T D’ stranys A8 et T previ ous® exahpre: * Sanpl es

of the extrudate:aBIe asSRYEsh 4 DfsTMBAE CoteMbed FiyE BRSPASSe 2B MU in
mass, were cut fromthe extrudate and di ssolved in DVSO. The DWVSO

compl etel y di BRBotvieef3Hat ef?ges extddat: The solution was anal yzed using
HPLC as descri bed VAT Vi t fot T N Lye
e T o ool e TR Ly

sanpl es was 31% (W Ww w a stan on o Itam n E- TPGS
Twel ve grans bésPLGrS50458 erehé etMbit 0Shakl Biadehdebist kbiatdhat was
pre-heated to_700C and wi.th screw speed pre-set to 60 rpm Subsequently 9
granms of VitaWWRACESTPEs 9Rsc HB%%IIP YR ?)‘nygﬂé?g?oﬁo d* By ﬁs‘u% %%%Hi on

of 9 gyans of uTNERL8pidtielatd| SERIRONEN BryBESsaddegdptp sbeibenkdt he
tenperature of the m xing bow was raised to 1000C and the contents were

al | owed to nikheobthAnSwadieisnder EdviAat e¥rnpTadumi xfaseington DC,
November 1985 (see also the November 1989 publication of

the same title from Shell International Petroleum Company



was scraped out of the m xer, cooled at anbi ent and extruded into strands
as described in first exanple. Sanples of the extrudate were assayed for
TMC278 coMPeAtl/ge30descri bed above. Five sanples, 25 ny PRTHARIYI/ONEFE cut
fromthe extrudate and di ssol ved in DMSQ 2 The DMSO conpl etely dissol ved the
entire extrudate. The average content of the TMC278 in the five sanples was

27% (W w) wth ta rd viati.on of 1.4%, Dinyri stayl pho i hol i ne
(DVMPC) 12 g g‘ftdgo?;f(nl%g%t’i Hgﬁdoﬁgﬁl%c&%Ogés%dﬁgﬁ%roznegég%@n?%%ae )réa ender
twi n screw mgxerst hate was 10r edaeatled IHieud@3C and "6 LIrpmechudeqyent |y, 9 ¢
of DMPC were added with 9 g of, TMC278 to the m xi ng polyner. The .

t enper at ure FFFAREEH BINGE BHowt hdd lediss d@Ns FIRFEHTd Hivh &€ PRt was

al | oned to mge 00,30 ,addigdoNdy P4t &%+ nER ) MR dhas regfaped out of
the m xer, cool ed at anbi ent and extruded into strands as described in
first5exanpl gasSdnplees dfeavhe long wdatie: erdy capsdyed froyr aNE2ZY8 wegnt ent  as
descri bedabove.. The average.content of the T 78 An the five npl es was
19% (W w) Wi LS T IR A Co%nvf‘%ﬁ%%% r%ﬁ%&%ﬁ?tw W

co-tri met hyl encarkenatiencet RolaHgtdnd eng1gd yaolh) LCameTMasPEQ 1« conposi ti on
description can be found in US2006/0034797). 12 g of poly(lactide

co- gl ycol i de)lSHEE vds &P glhtided Baraiddri ang n %W A% & i was
pre-heated t I : it &aps - fol |l oned by
9 g of TW?%@%%&%’[O t lel%&gfgem%é%hﬁld@/dmb%dﬁg%aol ymE&T%corrposi tion
of thbDs bat chaifaltyiel patommerrsiunf acteamt WmstHa inohe eaprlof dot orge Lmol e
trimet hyl ene carbanat nd 0.15 nol e poly(ethyl ene glycol). The nunber
average of pdiyttet |§1?§a@i%| )a’lfgejtfpsl rgat%eojs]yrﬁrr?ecg"r%tsof}?af‘ﬁee 501 ymer  was
750. The nol egdedbigh wftddiepolgseivaurdactants GapokeREG Mias 5800
dal tons. The tenperature of the m xing bow was raised to 1000C and the
content was aVawvetPlo anbodyriem HeRliti onal 5 minutes. The nixed sanpl es
were taken out of e m-xer, [ ' ' .p%ﬁ% uded into
strands as descri l%% |onnf]1 e%%%?th%%xﬁpﬂaga%gﬁﬂ%gg%%ét e(gg%ru ae{e wer e
assayed for TWIZY Hwordentans cesorydisdl Bbove 1 THiel @yvefageircorders of the
TMC278 in the five sanples was, 27% (Ww) wth a standard devi ation of
0.81% F108 6%PDiSHEa EURR VR pl aced in mixing bow of a Brabender

m xer that was preszsat i19:elQ0CANGB-Ham T Jhsenyanidassl8 grams of TMC278
was added followed by 6 granms of F108 polyner. M xing was continued for 5
m nut es aft erFh$cheorborestls derveddeds ! Thes sapgtet Wkl Y eMovedt f rom mi xer,

cooled to anbient, te t d. fed.li d S
Sroset 1o oontidEASTRETE TG AL S I TRE S, ORI ol e
TMC278 cont entomiSa tebes | Hiesk @biovies r Jdieomy et @ge condentaofpdheoddMMPIB in the

five sanples was 55% (wWw) with a standard devig%ion of 5.02% q&:oPtroI
Sanpl es conpoSEICREL T RingR PLENS 59/ 30 197% pPe PR e SoTSHP R e PP ced i n

m xi ng bow of,&a rx?gg@ggé } Xefodhat was pre-set to 1000C and 60 rpm
Subsequently 18 956 TIVC278(5%Was %dded. M xing continued for 5 mnutes after

al | conponents werGersziteldly Hresuind ¢ WaschenoVeepsetordahiered xedeltool ed to
anbi ent tenperature and.fed into Daca ¢ ounder tha preset to 800C
and 120 rpm %%Yr%l]é%f%?lY% eQCt“?Iug%‘tr%fﬁe?gnﬁ%g%§eﬂo?%?ﬁﬁ%78l§ontent as

descrigbed aboygrtTbelavepaugr cont eatt ot § her IME2A8t ancé heofibyeedanpl es was

55% (Ww) with a standard deviation of 1.6% The various polynmer inplants
descri bed aboRetygteupnperhved fRebSt hduskapalar FeBPORcBESagYoup of 5

Sprague Daw e lLe.r 3 at r jve.dgse of 80 ny/ kg.
Bl ood sanpl es¥?§%ﬁn§?h§?a}é%§lgv%%% %?Y%%@ﬂ’é%gf ?ﬁdtﬁgpgﬁ%{ﬂpsaﬁgre taken at 3
hours, 24 houns$trdgeheurstaintayscodgdodagis, B lodaysvahdo28sdagkurAfter the
bl ood sanple was,taken it was centrifyged to,separate,out.the asma. _The
TMC278 was exf‘rg%?%ﬁe’f:?%ﬁ??ﬂ‘éhp&%ﬁﬁegngu%aﬁz 8“?5?lg%n%%af?g#ﬁ‘é@r8§ul ts
are syymari zedoin1dable 3r dabheoRygbhasaB LavehscobgdM24B8thaEpImgol ymer

i npl ants containing surfactants, dosed at 80 ng/kg in a rat nodel
compounds, since all are removed by the same treatment

processes.



n/a = sanple was not taken at that tinepoint Results of the experinents
conparing the various surfactants on the plasma | evel of TMC278 i ndi cated
that all WO2PHWY6WEs denonstrated a higher initial TMC2PETHPAYRAR6TIEY el
relative to the control sanples without mgsurfactant. In fact, the

i ncreased dose used in this experinent resulted in elimnating the lag tine
even in the contr saml es hou after iL.ng th ] poi nt
a steady decrease%}]ﬁrﬁl snﬁsf}el\%l ggﬁgcgbggg\%ggaf grﬂgghggg‘g?gg%{%nagﬁt he
experinment. Relpysobaiuei80 jancdiViit aw a EiThGES Weke cassteratadtwilifatihe
highest initial plasma |levels of TMC28, hoth about 16 ng/m, however only
the Pol ysor b4t 180/ 1&Rd 2t He PPL0& Mer€ Jabiod o faitPdid e YA Q'—I?esf)’[zoplcasrra

| evel s of TN%%@m%‘f%&_a&ﬁ 2% daysc The 1ELQA8 samplies +in1addiihion 1o ithe
controls were tésted in One study previous to the study testing the other
enhanBers si e priedieeraidy &ilgheint thent RS “Gunyer:cofo radieralbd vt Adtghegul d be
tested sinmultaneousl, e conposi tion of the sanples in the .earlier study
were 6006 TNCETEhrid §0% i o BB S0 565 Y SRt et e

COMt ol "and 60%
(W w) TMC278, a20%, (M Wr kRSt a)d t2Q%AEGA 5@/ 5@ pildaiagninaiiocaddimet her
enhancer sanples were prepared with a | ower concentration (as noted bel ow)
of TMC278. THiay s XdGHe M$infc €410qRa S TeHts /pddsivhlag & 3'531edcléss hi gh | oadi ngs
of TMC278 for, sans-.0f; £ he other excipients. Therefore the concentration of
TMC278 for tHhe enhancer sanples included in the sane study was reduced to
20 -180 % (W w) . The ttencentrati of dheephlaseat Wayentdoeased to 30% W w in

order to provi.de.the best possihle chan for.the surfactant to affect the
sol ubility. |§&%ﬁﬁ@%ﬁﬁéxfgﬁ$%@qcm@ﬁl it aﬁed{%%%w to t he

ot her enhance the E e r.at 3 the W formers for
the long ter r%{er%iilsglhtéf q%\%ogn o@ﬁl\/@??% 74]: é@eﬂ]ﬁaﬁida&%na St udy For

t hose sanpl esdiatumerantidgmradi fatedgtideron ds,0gere famnspher egg Aie or

foll owi ng procedure was foll owed. Polyner | rgpld(a/ns V\ereeegr%a%fed, cont ai ni ng
60% TMC278 and® 0% PL &% To750> 8% QR e Thove Garf s er® ptifted in
Nal ggge(tm %&t&cﬁ%am%ﬁ%éﬁ%@nﬁ%@ﬁwmff&wztdGcgﬁrgagé_ Q¥ePQ: An

automati c vacuum cycl e was executed consisti'ng of three 8 m nute vacuum
purges each fardagwed &y mitmogararafiing nglt The mafs e ertde rrmsduttred to
t he mai n chanber | 1 owed to equilibrat vernight. Th vet,t es. were

pl aced in foicf]{-3 paoﬁgc}%%g Hnd e 6)0%0 s emcgr]geagceuaﬁeesdq#éf%hrle% gy%akf@ f¥om t he
ni trogen gl ovehox:iaimesowere dammead dd omgl oviehshe ant-dgsadi at ed as
directed. Those sanples that were irradi ated under anbient conditions were
pl aced in vi #%FHRE i Hiuhd pouches, which were heat seal ed under anbi ent
condplyi ons and were istoned At DEHNd; Jeweached dhat tenperafure. The
sam?gs t hat wereAprocessed zftQ QC Werel stored at Q0C. Subisequenlt y, the
sanpl es wer e hehmvezrfonmiddez eti snvi Yaorrefne hndl tmmedibiel Y1pt berd in the
irradiator. Following irradiatio e s £S were.as ed.for T 78
content. The Fae%%eft%‘%at?aeb]:%nﬁﬁ?l?gje%&ﬁoﬁg%e(’s’4.pglea%?re§}21a¥yT@§?Tn]g FEEf f ect
of Gamma | rr agh ¢d OnndFHCEESE Hd eIt £F Sm 015 ReeoOVES y° Of o T ME2A8 {5 ol yner
Speci nensFrom the data it can be seen that exposure |level of irradiation is

the nost sigmi?tantI¥ aetbk havechi Biany kokbled ¢ Etovel yropiqakl78 from
irradicated s S Y% of TME27 C r S | es t hat
wer e%isrradi a?gyg(grgtl%@t%y?%n%br%r}?t}?ogen “fe }Z:AC'%r?vfe)é/(f?ot('3 0%%}§?/e€§ge§r ecover
of sanpl es i rt @i @ 2d"adr Adwkgyt ( undessend r bgem) iofkorr t o wod @ets of
sanpl es t hat e irradiated, at_ 25_kgy at_anpient tenperature there was
only a sli ghtg\gﬁcﬁ: ebRE F ntYRtoVEr yf‘f*fj\c/)'rﬁ‘é)%nggé%c?a%lkaggﬁs ujrfaJeFl?]ft rogen
versus sanpl e§09§£ﬂf@9$@i1§'@dfé prbEentpcondibhonge A6 2SokKay, mbeduced
tenperature was inportant in achievi ng conpl ete recovery of TMC278,
however, at 1Br&fyralslnceramods hako ale@Hdy achi eved without reduced

ter ature, obvi ] [ec d e el r ir ition,
the.r%g)rrrpl es that ﬁﬁl%ﬁ%%égyfﬁsﬁﬁw‘?géﬂ?% akéj%];?él]%ﬁ]e under Eg]? fréo];g;‘_jelﬂra]lﬂ);i .
environment vere anglyzed,for FApHroties sLepy oy §yons TM278-degr adat i on.
A DE/ AD M5 07 TSQ QJanturT%/mass spectroneter was used to detect inpurities

and instance from 0.730 to 0.745 g/cm3 for a narrow-cut

fraction and from 0.735 to 0.760 g/cm3 for a full-cut



results indicated no new inpurities formed by the irradiation. Sanples
contai ning TMC278 and the various enhancers were irradiated in preparation
for ani naWOR28HYA7A¥3 The sanples were irradiated at 15 kETIER29pT198bgen
envi ronment and at anbi ent tenperature- ass descri bed above. Three sanpl es of
each type were tested at these conditions and conpared agai nst an average
of three controls.(non-irradia per. .S e, esyl ts_ar

sumari zed igr?ggﬁ nS.I?h@%%fﬁéggﬁytﬁgﬁlgn%g§ %%?efgﬁggn%e?%egnmgﬁgg

irradi ated ang neasi.r tadimaetlaive theechahehesmbent aifnifmgnt 88 E2085,Vitam n E
TPGS, Cap- TMC-PEG and MGSA co- PEG There is sone varia%ility bet ween ganmma
and non- ganmd Otr EEEFRLEd TELEC Res tPn 6Phé Ofade PEF FOHGSE tddF S Bofittai ni ng

ei ther DWPC an. Foloserbate (80, sheevelytSirae il emion s Rrie aBasuri ng
process is about 5%it is not a dramatic difference. Table 5: Percentage by
wei ght of TME2E8 preductadifate $¥MEnplreseser s pserenviadr d¢isdadss@fpl es t hat
cont ai ned surfactant sSFUEL COVPOSI T The pr.esent i i rel ates to gas
oi | fuels andTg&d &Y Sé@sc3ﬁ68§ﬁ#%g§§e§ﬁgpﬁg'Fﬁgffg%ﬁg%aggFPOn and use,
particul arly stig ke -dsepeicrcaledived yRes «aflsf.uel additives and conponents
in such fuel conpositions, nore particularly to controlling the cetane
nunber of diesel ﬂuEﬂséﬁ&ffﬁéppééﬁp§§FﬂW8ﬁsga?héléeﬁgﬁéi§u%8e§uéFa 1fuel or

fuel composi tign js aJreasyreaf dis ease-af ) Gnl thon.antkhAarugiar Wth

a | ower cetane nunber fuel a conpression ignirtion (diesel) engine tends to
be mabe diffifoudlt; ticsstcamtpcarechtrmay( arurtheome jraiidiv,y Ashenredladiceconversely a

fuel of higher. cetane nunber ten to impart i,er cald starting, to
al | evi ate whi % s"r{gké’r( %a&%%} re@ﬁ??@@?rﬁﬁﬁﬂ% & tchoar‘rrtﬁausti on after
starting and g jhaue oS WiMe inRaE G eSS ISuale1as( 36 aid ")
particul ate matter during engi ne operation. There is a general preference,

therefore, fommmaidsel. flirgm ddG del 4Wsosint ifoiem d Have &M Gh détane
nunber, a pr %Iﬁ&e;s%gi[t"!ﬂléﬁ A% Decae SAf QAR A%, @8 Sl a0 A1 &l on

grows increasin ringent, and ‘as such autonotive dies specifications
genengl |y stifwdmt30®@ o ri A0 .cet ane nunber. However, it has been found

that a high cetane nunber has been |jnked with increased em,ssi.qns of
particul ates and Bt féWWKgrPP%hsgﬁéldﬁegséﬂaseﬁéané“ sﬁl\/ﬁryé’&\?@rlciy n

"Effects of tane Nunber, and Di sti t] @r'-t' of P; i nic
Di esel Fuel s ‘5h PN Ef &% oh l?oénmséa H % g‘eﬁ oi ne"%é&bgiq’urﬁ %@aﬁé. , SAE
2004- 01- 2960, midbds desm i el it hatedti@gh el nunbersbleathiong 1o short er

ignition delays can result inpoor mxing of injected fuel and air in the
conbust i on ch%f?rbef% K Irea el vw&%m%@%%ﬁk i P 1’r‘?‘lc‘}gl?ﬂ'sed t ot al
hydr ggar bon %&% Q?igf'@ftf}}ﬁ(i €5 &8 SBI ONSyoFUNS ASFIONS) v | FiroiP0t enzi @l e

Synt%gtischer régﬁsto fe |n#%CS BrennVérféhré%", Steid%r é% al ., a paper

presented at the, 253/ i enngo ENgi Aved Sy NPOSHR ddntéSntSt AT tv@e 22l rect
injection systens |ike CCS (Conbi ned Conbustion System_al so known as HCCl)
benefit from 3 uedskanpehl @39 erpHpkt ratohpl ef &2 HEwoEeSat$oh- af t er

Preferably, a Fischer-Tropsch derived fuel component
used in the present invention is a product prepared by a
25 Fischer-Tropsch methane condensation reaction using a
hydrogen/carbon monoxide ratio of less than 2.5,
preferably less than 1.75, more preferably from 0.4 to
1.5, and ideally using a cobalt containing catalyst.
Suitably, it will have been obtained from a hydrocracked
30 Fischer-Tropsch synthesis product (for instance as
described in GB-B-2077289 and/or EP-A-0147873), or more
preferably a product from a two-stage hydroconversion

process such as that described in EP-A-0583836 (sece



injection but before start of conbustion, such as synthetic fuels which

exhi bit beneficial properties including rapid and conpl ete evaporati on due
to | ow boWVPi2AY/436308t , freedom from sul phur and ar omat i cECTERMBBOARAE nunber
and long ignition delay. Therefore, thergsare circunstances when it may be
desirabl e to reduce the cetane nunber of a fuel or fuel conposition. It is

wel | known that Fi.scher-Tropsch derijved fuel i Qi tan ers that
are hi gher tﬁ%ﬁwt dste}noft-ggoﬁ\?%r?teiroﬁgls,e’pgt%r%g%éﬁ%ﬁd?ﬁa\?gl e%ag)éfn:i’ue s. It is,

therefore, alsersldnieiewnn habcdehe aetane munbdsslofkecsuah magesals hase
fuel s can be increased by blending in Fischer-Tropsch derived fuels. The
situation cafr BHsr dforde £5580 LfTer € F5rPeXafpi®e®-a fuel or fuel blend

contai ning a Fi sqhey c ' _hue hijbi-t sea ki;gherogebaaarnunber
than i s desirabl e.g%'llﬁig?i@f')u?d%%?ﬁggu?se%mf%gr extalrrgl e be co?r gct edtby

bl endbng i n petacbligurhhde rinesrivasieviemdli oo igs a enoskwde pre@ageshdmt izon of
t he Fi scher-Tropsch derived fuel .in e bl end. However, such,a.course of
action coul d-EIOr‘ig%Werattﬁlé:eefgﬁés&he&&%&’@&cz’eIpfoé:\‘efsesdt PNy "6 1{% Or operti es
of the fuel efedrtelPlandedDomRNamE dthe sEpateor &R 2 5argmatd cs
content or density. It has been found that the cetane nunber of a gas oil

conposi ti on, lwrelexdHsite amifermdmy iteed X ehdron dpsciF ueriléd fafel
can be reducg%gaysédﬂfé&dca L o féeéur%ow%%}{éﬂ@p%% Polbdage of

conmpound. Su conpound I's according to fornu whérein: R_ to R-5
are @&ach i ndegendentighthydroge lor ke ©peraeal kgl xgricuperathere cluch al kyl

groups nmay be_the s as, or, different fromone another; and X is a
nitrogen- or %B%e?’rpangs:rﬁ a%srﬂrrfg group. In accordance with the present

invention there i s areYided ia gasRidarfdely 1GNP HreR «e@MAMveIntd o ,
conpound according to fornula (1) : wherein: R|_ to R5 are each

i ndependent | y& Hidrdair Brops < [der dad | Tugrlo o, L wermes isiic e lalaky | L &frBups  may
be the sane ar differ r e thers .an ' ' s OF
oxygon- cont ai 1 g Gr U TS Hnd iher Gesan iyt Tfefipedr e

i nventi on, priefesiady @ackt of Fnithtgl kydstgrmpStaislya & lapstmdd® or

Bepect e o' 1FR PIos e nvbr | OFE, S orePab S G ATATSEE contal ning
group i s selgcl gt {5 0M AH N, {NClbpdal p G OEPSn s MRt RS abl ¥ 5 Sab e
ni trogen-containing group i s a substituted o r unsubstituted am no group,
yet nore prefisahparal hins dinca iyl graout sty prlefstidil wrbani nonet hyl
group. In thigsréaegl*gegtt}}?egn agpfcatgd Omgytkpee nggeLSgntEO;i né’@f"éébof&? it is from
20 2 to 40. The actual wvalue for this ratic will be
determined, in part, by the hydroconversion process used
to prepare the gas oil from the Fischer-Tropsch synthesis
product.
The Fischer-Tropsch derived gas oil component which
25 is used in the present invention preferably comprises at
least 75 %$wt, more preferably at least 80 %wi, most
preferably at least 85 %wt, of iso-paraffins.
The olefin content of the Fischer-Tropsch derived
fuel component is suitably 0.5 %wt or lower. Its
30 aromatics content is suitably 0.5 %wt or lower.
Said Fischer-Tropsch derived gas oill component may
be as described above. Also suitable as said

Fischer~Tropsch derived gas o0il component is a



preferably said oxygen-containing group i s selected from hydroxyl

functional groups . In the various aspects o f the present invention,
pref er abl YOZRAW/F7/68P conposition conprises a t | east onePBAFE2909€5795Wbr e
preferably, said at | east one base fuel Tt®nprises a diesel base fuel. In

the various aspects o f the present invention, preferably the fuel

conposition nprises. a t least o Eischer-T C ri el. In the
vari ous aspe%?lssc&efr t%ﬁ:é)pﬁrcgs ﬁtOdiur%\?;er?thlsd%n%apsr %%%?a%lr%%gas%%%cfg#pound
according t @rcermd a (Chtaly:iNameyhyWevaricld wes( NNA) otavaisl alblle ex.
Sigma-Aldrich) . "Base fuel” i s defined a s being g material that i s in

accor dance wRreHE % FCREEubly ShddardSe PEGERSSt &Rdalrd Sp&S P4t i ons.

Preferably, L1008 AHe MRS PWH i shed Lase fuel ngt/andaid ssrRGif i ons
are sel ect eds'L rvgjm El SI 5990, © di sh( ass 1 {raas c:iLgf%lt néd by thelg\f\"e i sh

St andar d for aE@{)schaSHI s hand odefodric & b8t svtarre t9- 100 T hEeDefroSvat 91 91)

specifications. E N,590:2004 i, s the current Eur a t rd _f di esel
fuels. S'S 1%&5:%0@31:03 até}theleé-”lfr%‘:r AT Stedisty gu%ﬁldgrr cf%gg) Cla.n?{AgTM
D975-07a i s dde Swr randcddnided Siaties ;St @) dad sSgeciddlaat icewaxdndDi esel
Fuel G ls. Def Stan 91-91 Issue 5 Amendnent 2 is the current UK standard for
Tur bi ne Fuel ,th&vigas oi Kereiuisony geacldomaptainest day dhifde Wlvnh 3Kk

present | nventon JJiere s @lse. ALY ded e e dd SRS 0l lod vl

conposition of ‘a conmpound accor gto for . Wherein: Rto R5 are
each1bndependeiit |yl drydirogerongroreer@ £ jonQ tdlek ydraghvaup of whHere Sucheyal kyl
groups may be the same as ar. different fromone another; and Xis a
nitrogen- or néﬁ@)‘b?er?gedjrﬁ%ﬁﬁllr%%up for the purpose of reducing the

cetane nunber of gaifmhdiUelongEResidn Avcdaigy akl thet heclretd ve matter)
concentration of the conmpound according to fornula (1) in a fuel

conposi ti on acesndiep Ry HePraderit Hinehts oif WivMa Ye MiFa 89000 ny/ kg,
nore preferab u 30Q00. o/ kg, ol 4 g I 25000 ng/ kg,
yet nore pr efée%l%ﬁ/é%ps’t 8'950%8 rrgg%égve{@é rlg'LSSJr gtg?la%a[%/hpu%%o 10000

ng/ kgs nost prefeiabtPragsdio BO00ray/kge1lts {active nmatter) concentration
will preferably be at |east. 10 ng/ kg, re preferabl t, | east 100 ny/ kg,
most preferably atlh %65%0_9%9%@%%%tﬂ _,gatsﬁ“é:yoc%ﬁ&é’rhcfati on of the
Fi scher-Trop fbéié?ééé@%é%%elghiatéw_ﬁé £9NPOsE T dnaceorgi nget o the present
invention will be up to 100 %ol, nore preferably up to 25 %ol, nost

preferably upceompedl vl premarehcemteedinon W | theprrfesebl yiertiorast 1
Yol , morepref,er apl yo at ) L3851, Pe WGhve 2L ALES o Al Ya BFud £ASSIShOL -
20 using such processes can include natural gas ({(methane),

LPG (e.g. propane or butane), “condensates” such as
ethane, synthesis gas (CO/hydrogen) and gaseous products
derived from coal, biomass and other hydrocarbons.
The base fuel may itself be additivated
25 (additive-containing)} or unadditivated (additive-freej}.
If additivated, e.g. at the refinery, it will contain
minor amounts of one or more additives selected for
example from anti-static agents, pipeline drag reducers,
flow improvers {e.g. ethylene/vinyl acetate copolymers or
30 acrylate/maleic anhydride copolymers), lubricity
additives, antioxidants and wax anti-settling agents.
Detergent-containing diesel fuel additives are known

and commercially available. Such additives may be added



Mddle distillate fuel conpositions for which the present invention is used
may i nclude for exanple industrial gas oils, autonotive diesel fuels,

di still at\ORAH/He3Buel s or kerosene fuel s such as avi at PER/EPRMOYOTIR0 heat i ng
kerosene. Typically , the conposition wiil? be an autonotive diesel fuel.
Preferably, the fuel conposition to which the present invention is applied

s for use i andie Nale GOTRUSIAN LNGINGIAdIPNS HIKRIAPLndve | 9.A0 -
autonotive fuel conposition, yet nore preferably a di esel’ fue conposi tion
whi ch is sui tsdwe tfler usidd i fawtronotd wepdisdged. (conpression ignition)
engine. In the context of the present invention, mddle.distillate base
fuel will typical &?%ﬂ@éﬁ ﬁ’r%a dﬁ&je(’frgeb’nggr‘Jﬁt@??q& ,%Ogr UE6ndistUEdsential |y

or entirely Qfgasm il digld Idatadty ghogardon rRaseid yRliyA g or
proportion" nmeans typically 80 %ol or greater, nore suitably 90 or 95 %ol
or gréater, rvHspriefEadfurggisrids orr g inaidss griegreryarfie Fuel
conposi tions i e X I | Q |_a jhcl.ude diesel fuels
for use in au’%ogrnm%%%nﬁf%liji%lbq%% |éon§hecglcgﬁrﬁ%@.sd%eé%ase fuel may
itsel f conprisela spbdiylend dmimersumrisnadifdeer entl idireselc farelnecsgnmponent s,
and/ or be additivated as descri bed bel ow. Such diese] base fuels wll
contain one JFRTHHYE AT T STWiTh Fhy RYPITHTHP c{ﬁrﬁ'i se liquid

hydrocarbon mdd} e distiildadie @ase 0 | dyadQled NShancd Reldol eum deri ved
gas oils. Such fuels w'l typically have boiling points within the usual

di esél0 r ange @fsp&Eant 400100 vedepehdigrr o ey dde @bz They wil |
typically have, a, « ' from7 000, kg/ efer abl vy f 780 t 0860
kg/m3 , at 1 al?cejg?égﬂ %Tl\)if%%jofg&oifq(%’ %%;&g_an 2a‘rZé([:ge't a%%u%leiﬁgASTM D613)

of from 35 t E-20;058T%l praiernabia-J3g0mes 1 eH5:1ckieyrw Idrdfminwal |y have
an initial boiling point in the range 150 to 230 0C and a final boiling
point in the #&hge ol oot Lt IR rSYGHghEt i de X B¥TsidS at 40 0C (ASTM

D445) m ght L{abl M be, f Ceifi i pdm/s . An exanple of a petrol eum
derived gas 2#% f{s)éa %d%lﬁs){]%lass 1ré]base fuel, which will have a density
fromi&00 to 820 kgenFuatl EBINC i(VSSTENTSBER 36E5,c83EN [0et2185), a T95 of
320 0C or less (SS-EN |1SO 34 and a kinematic viscosit t 40 0C (SS-EN
| SO 3104) fron? Pﬁn?%%.b“ rﬁ#‘;’j)s‘?l,o%st%eﬁ%re%e“bﬁf‘i%tsi%ﬁ%/‘%@erﬁat%%al _
speci ficationdicSughehmshisd £4 Al dgasz0bd s MNd] Lo Taitedaseedar! which

may conprise fuel fractions such as the kerosene or gas oil fractions
obt ai ned in tfaEneldparde P HERSE Hr Rtk eS0amHI € R IfifFade <F ude petrol eum

e o A B R o Sl el o D, IgELL 0 OOt geg ormonent
nor e Xir ef er ablgebat® Phprovers) (e.g. Z-ethylhexyl nitrate (EHN),
cyclohexyl nitrate, di-tert-butyl peroxide and those
disclosed in US-A-4208190 at column 2, line 27 to column
3, line 21); anti-rust agents (e.g. a propane-l,2-diol
semi-ester of tetrapropenyl succinic acid, or polyhydric
25 alcohol esters of a succinic acid derivative, the
succinic acid derivative having on at least one of its
alpha~carbon atoms an unsubstituted or substituted
aliphatic hydrocarbon group containing from 20 to 500
carbon atoms, e.g. the pentaerythritol diester of
30 polyiscbutylene-substituted succinic acid); corrosion
inhibitors; recdorants; anti-wear additives;
anti-oxidants (e.g. phenolics such as

2,6-di~-tert-butylphenol, or phenylenediamines such as



nost preferably 9 to 25, and such fractions have a density at 15C of 650 to
1000 kg/m3 , a kinematic viscosity at 200C of 1 to 80 m/s, and a boiling
range of WOG0t0)74W8 OC . Kerosene fuels will typically R&EFEPBYOOPTIF poi nt s
within the usual kerosene range of 130-tb8300 0C , dependi ng on grade and
use. They w || typi caIIy have a density from 775 to 840 kg/m, preferably
from780 to 9 \ar 65). They wi ||
typically ha\&;i an | n| ti alk?ct)%(]jl %‘(gp%egxlynlt%% n eq%angéde%??gi to 160 0C and a
final boili ngiqcamtmvatmﬂshe acanges tA20 tm&O:@:v@a@sThatratlmmehastawa\m&com ty at

-20C (ASTM D44 m_ght sui.t y be froml.2 to 0 The Fischer-Tropsch
derived fuel € ‘%‘r @%ﬁfe‘g Ty FRRNEE H o ANt s e&’ gas

l'iquids, petregum.or shale oil, petroleumor shale oi I proceSS| ng
reS|dues coal” or biomass. Such a Fischer-Tropsch derived fuel is any
fract Pon of the mIdd €ugilsEddiddiees %Xtﬂéﬁg@amfﬁ%ﬁa@@n g vgaicated from

the (optional cr?ﬁhe ) SEIL 1S Y g;—:&! 0 YR cal
fractions w I ﬁcgro e CgLaplh]t e-r@(’)hgégne d]'r ga 0|J1SC}"%raﬁnzgﬂ.eé Is—lr-eﬁT erably,

a Fischer-Tr O(EESGjl o G0 ydmvb G ot |]n=_gss n duieptker G[S:EII‘IEBI’QT gas tdid range is used

because t hese oduct s re easier to handle in f exanpl e domesti.c
envi ronnents. ac%{ki'ﬁ e i FIMRGH Ry ddifprd %%ﬁ@&qwq%ﬁd& t han

90 wt % whi ch M&&l@&w%r@&w%éw %ceﬁﬁ@i&%@'d’f t1eapaa370 0C .

Exanpl es of Fischer-Tropsch derived kerosene and gas oils are described in
EP- A16583836,10A0 Arow 147680 e a1y SR tWERED, S 0AG-nA O] CI0L 180w \WOMA00/ 11117,

WO A- 01/ 83406 A-01/ 83648 0L 7 .01/ 83641, VD A- 00/ 20535,
WO A- 00/ 2053freé\%%k%1%%%e?@fé%évg@%% LS é”éﬁfé!f‘ = Us- A- 5888376 and
US- A- 6204426. cotige it SCHey - aRr DSt prioductc i lersiddadbty orilaie et han

80 % and nore_suitably nore than 95 %w iso and normal paraffins and | ess
than 1 w % ar¥Hhatded-RHeedAdhdel Bt nd it Hew k& Co Bt srid S ont ent

of sul phur ang. i fi9gen: i e s ety N AN 0! B | 30,06l AW dihes glet ect i on

limts for such conpou For” this reason the sul phur content of a fuel
conpdsi ti on comtraat hgn avFils chiert Trops cin produst L playr beoveanyt |diwsdhe f uel
conposition Pk %}‘)frab%% cont alg% no. nore than 5000 ppnmw sul phur, nore
preferably no N rb‘prrw or no nore than 350 ppnmw, or no nore

than 150 ppnmw, or -naH®MEgdRbGLRPMY Wri RodT! e 1 et K3 ppnitie OF NO
nore than SObEpmN or no_nore than 30 ppnw, or no more than 20 ppmw, or

most pref er abbyPRoCHBY eof Nahe a8l plired S gieat, ALkt F b9 2 4fet 1 gas oil
may be obtained fromdell %5/193896551 OQSde{‘aﬂic%% [}ﬁr/g@é)\)ex%r QGESHHMG & crude
eam

petrol eum source. It may a single gas oi
20 lubricity of low sulphur fuels;

- WO-A-94/17160 - certailn esters of a carboxylic
acid and an alcohol wherein the acid has from 2 to 50
carbon atoms and the alcohol has 1 or more carbon atoms,
particularly glycerol mconcoleate and di-isodecyl adipate,

25 as fuel additives for wear reduction in a diesel engine
injection system;

- U5-A-5490864 - certain dithiophosphoric
diester~dialcohols as anti-wear lubricity additives for
low sulphur diesel fuels; and

30 - WO~-A-98/01516 - certain alkyl aromatic compounds
having at least one carboxyl group attached to their
aromatic nuclei, to confer anti-wear lubricity effects

particularly in low sulphur diesel fuels.



obtained fromsuch a refinery process or a blend of several gas oi
fractions obtained in the refinery process via different processing routes.
Exanpl es WP 2819H6Has oi|l fractions are straight run gasP6IIERYQEIHYas oil,
gas oil as obtained in a thermal crack+nh®process, |ight and heavy cycle
oils as obtained in a fluid catalytic cracking unit and gas oil as obtained

froma hydrocrackes }hai%t 168t iogng&afeﬁ»eae%@l eUm g¢grhved gasiehibnmay
conpri se sonme petrol eu gerl ve erosene fraction. Such gas oils may be

processed i n cantydmodes wnghiuficsatingn agdbs), meite soedsredliveduce their

sul phur content .to a .l evel.t ui t abl eC.f__or inclusion iy a diesel fuel

conposi ti on. THHRE Prods St Aleftiton = % &S FUE IS e GFEStain a
so-cal | ed "bijediieselor fael/Gompaneiticisickmsn ivegeldiitavei.l or vegetable
oil derivative {e.g. a fatty acid ester, in_ particular a fatty acid nethyl
ester or anot her Updpgenatdesuéeastahesei dhek de6ie V6r Mest8r)” Such

conponents nqﬁ)% Q}t&ecci%g]s%rf' YA eegﬁ'éﬁ %Q:fd&\‘ce.tdve |1, e?hts £apain fuels

derived fromhydrogenated vegeta i scher-Trops erived fuels are
known and i n adkE tinvadtices éludluelompangidsidn drs . prEfeyradnle, wr tare prepared

from the synthesis products of Fi scher.-Trqopschcondensation reaction, as
for exanple t Ocd) Yoi A9 eg‘efib I“ToBt i Aed$S QETheOgheth M ddl e

Distillate Symjdiesipmd,Castviortd qidud1 prioces D IPeAtiog dolndi Hulil.adval aysi a
. By "Fischer-Tropsch derived" 1s nmeant that a fuel is, or derives from a
synt B8si s pr oo bfl &Filstha¥-opsch condensati on process. A

Fi scher-Tropsch deIrh:eYe(%ﬁ];t iesg\%éﬁrtj%l_ﬁo c%?xhcre?;t%:rartg%r{[ %fa\s?ig&t Fhazer

{Gas-to-Liquid} fue ops reaction con s carbon ‘onoxi de
and hydr ogen it of hengesmpedeai i, orusuidl 1 yopafeafdbnt e hiydrideardzonge (far@C0 +

2H2 ) (-CH2-)n + n H2 + heat, in the presence of an appropriate cat.al yst
and typical |y at fé?e%fht%ﬁ“%er%@?@atgﬁee‘%gl{&g?]g‘f iirgn t’o tébol% Pty ferdbl y 175

to 250 0C ) apeOropsassies 421 &4 0 dQhmar adraleralys k2 4:,50; bar) .

Hydr ogen: carbon monoxi de ratios other than 2:1 nay be ‘enpl oyed if desired.
The d&rbon noroxi deprnd Hyalr Goenl veayna tHersle | sescdret triared f raony or gani ¢ or
i norganic, natural, or synthetic sources,.typl I i t her r gas
or fromor ganjr Tat Jyo%ejrrf{%%v%lét%%@nse?ntrh@ Jg%s%é@a%v%gac%}a:}ée cjoérnd\:/tjenrFﬂg&d'P i% o]
liquid fuel cosponensse ysidesushy XOTESSasy Can 1dsgenasmlennalaide nat ural
gas {nethane) , LPG (e.g._ propane or_ butane), "condensates" such as ethane,
synt hesi s gasflﬁ@ﬂ)’m/éir ﬁo%@r@m% RSl Sler Ve £ IGHR CRt 1Ohi omass

and ot her hngfcgﬁpqﬂétergent in the fuel composition will preferably

20 be in the range from 5 to 1500 ppmw, more preferably from

10 to 750 ppmw, most preferably from 20 to 500 pprw.
In the case of a diesel fuel composition, for

example, the fuel additive mixture will typically contain
a detergent, optionally together with other components as

25 described above, and a diesel fuel-compatible diluent,
which may be a mineral oil, a solvent such as those sold
by Shell companies under the trade mark “SHELLSCL”, a
polar solvent such as an ester and, in particular, an
alcohol, e.g. hexanol, 2-ethylhexanol, decanol,

30 isotridecanol and alcohol mixtures such as those sold by
Shell companies under the trade mark “LINEVOL”,
especially “LINEVOL 79”7 alcohol which is a mixture of



Gas oil, naphtha and kerosene products may be obtained directly fromthe

Fi scher-Tropsch reaction, or indirectly for instance by fractionation of

Fi scher - WOpR8tWW763PAt hesi s products or from hydrotreat ed PFTEPRYOOTPIShsch
synt hesi s products. Hydrotreatnment can-iA®otve hydrocracking to adjust the
boiling range {see,e.g., GB-B-2077289 and EP-A-0147873) and/or

hydr oi soner i i0 i Wr-ov f I 85; i i ng the
proportion oﬁ_rga ce#g a%%%ﬂrg;&E&lZgog%“% (%l?g?{%legﬁﬁﬁ V\]i)@g”'?g%§i

hydr ot r eat ments HIRGRSS i1 MhiGh i@ drischer - Tropsch synthesis product is
firstly subjected to hydroconversion under conditions such that it

under goes subst antlibgl [5ptad icserhernits &tfi dicorddiddyesadri v tiied
hydr ogenat es afd ni oxyoen: tal.ni , n at
| east part ofé%}lﬁ:)eooérlgéiuﬁ grhdﬁpgareogucte&}}gﬂﬂy rﬂg'}céd]%v?r)t eg Eknrbt er0 (%%ﬁ?taltﬁgﬁs such

t hat Bydr ocr aeke fegrsridy iksalmer i 56510 gepoccur to yield a substantially
paraffinic hydrocarbon fuel. The desired gas oil fraction (s) my
subsequent |y be i s ated §§Fcﬂ2§f§ﬂ€éﬂby ?ﬂﬁ%ﬁaﬁﬁqﬂﬁeﬁgﬁéglﬂﬁfst-synthesis
treat ments, SUGRBS RGeS I8l i on, cdoald Phrdict idd@liOmatter,

cracki ng- decar boxyl ati on, isonerisation and hydrorefornng, nmay be enpl oyed
to nodify thel properaluesivyd o sehieat Thopsehvavrehisidigdh ot s - as
described for ins ce | - A- 6 - A- 447 ) i catal ysts
for the Fi scher-Ttr‘Igip%safes%ye% ég%%gﬁsloglaraiar]s?fﬁ%%té%é ?I%Sgraﬁ%g%?r%ﬁi se, as
the qatal yti catdye acid vRa€Onpanesd it somet @l udedm&rioupenddd 0f Wdeugpsti odi c
table, in particular ruthenjum iron, copalt or nickel. Suitable such

catal ysts ar elResFHIRGE 0] $Hst Ah L $ i ER BERasSE (PHRJELS Und 5. As

i ndi cat ed aboyg, , Ap SXANP! £,.0f i G Fhogheradio baspd-r9ees Sur s t he SMDS
(Shell Mddle D stillate Synthesis escribed by van der Burgt et al in

"The Shell M ieectDistdt|ermn@yntdesisyreocessin gapordideddlvereibaiiemhe 5th
Synfuel s Worl dwi de. Synposi u WAshi ngt on Novenber, 1985. a t he
Noverber 1985 PHBTT CHTORE of Tiher Chhe OTRT 6L T T G ionel 7o | AL I FATT an

Pet r alseum Conpaayis chéongdodnd MG 11idit Sdpt pcebssd bl emgsoeet i mes referred to
as the Shell "Gas-To-Liquids" or "GIL" technol ogy} produces m ddl e
distillate range prcHRISL BATDOMEESITHRY dte fThatthdtogae (3T Mk 1y

et hane) der i vedosyn hepls. gas,1ateyar heawy 1ong,ohalas bydrogssbon,

(paraffin) wa I ch can then be hydroconverted an racti onated tonpr oduce
i quid transpeiilfpedbesaichy asatheagasiphts cseadhe ¢h alt esedtf uel
conposi tions. ersion,of the SMDS process,, utilisi a fixed bed. reactor
For the catai §07E RoHVerSrohe b, T LLERR LU TarF ) [Hofis e Ferer RO b 6.

Mal aysi a, andittg;gash@id Progucts haveabesn Hhepded wbhbepefrobeum derived
gas oils in commercially avail abl e autonotive fuels. Gas oils, naphthas and
ker osenes prepafbaney @éemost 500 ppmw, preferably no more than

350 ppmw, most preferably no more than 100 or 50 or
10 ppmw, of sulphur.
In the context of the present invention, “use” of an
25 additive in a fuel composition means incorporating the
additive into the compesiticn, typically as a blend (i.e.
a physical mixture) with one or more other fauel
components. An additive will conveniently be incorporated
before the composition is introduced into an internal
30 combustion engine or other system which is to be run on
the composition. Instead or in addition the use of an
additive may involve running a fuel-consuming system,

typically a diesel engine, on a fuel composition



SMDS process are commercially available, for instance from Shell conpani es.
By virtue of the Fischer-Tropsch process, a Fischer-Tropsch derived fuel
has esserWPaPIW7HW3 or undet ect abl e | evel s of, sul phur ZRUAERRYVHGEA0
Conmpounds cont ai ni ng these heteroatons-t&2hd-to act as poisons for

Fi scher-Tropsch catal ysts and are therefore renoved fromthe synthesis gas
feed. Generaldoy +3Reakinqni-sehen~H,0rssh danived fiughshaMe s eatively |ow
| evel s of polar conporients, in particul’ar polar surfactants, for instance
conpared to pemroisédmoderiinted of yeibusSich polsabegorrforentenidime -i ncl ude for
exanpl e oxygenate and_sul phur: and .ni.trogen-caontai ni_ng_canmpound A | ow
| evel of sul phur ?gdétt Fsshglﬁinngégﬁege#\,g rTGLlCJ(%éIIS isgaggﬁe%}flrllégi %giecati ve
of | ow | evel prefauketibroxygenaies anrchplistitdgen eorisal RidagC @pawads, since
all are renoved by the sane treatnent processes.\Were a Fscher-Traopsch
derived fuel T&ipGTentidrs exagmdin e FielPe iselfatedhd ton iddthild thpdridcar bon

distillate fugloidha fdinale RRidd NG RRIMs Ofs 1tyPIGAIA M t 9.220C 108

pref erably of %Jleél\gc'oﬂz%ss. eI ts a:dni tia bgi'l i ng pé‘:;dr?t i's preferabl yl ﬁfl gher

t han 25C, noremhpmefearsablanthi-ghedariian B38Cwalkt ssnddnpeidniting ergeartes .mpj ority,
for instance _95% w w or, greater, thereof) are typically. hydracarbaons having
5 or nore ca?’%@ﬁ‘ atoms" 1t éﬂ}ltartél%ﬁfaﬁ%eﬂtpﬂferﬁpﬁﬂnc. %lr]i’%sr?efg‘]cﬁﬁé%y of the
present inventlir@kdyd ddriEel -sUOPSET iderdy edidiaphidha fatelepref@Erables has a

density of fromO0.67 to 0.73 g/cmat 15C and/or a sul phur content of 5

my/ k§Oor | esHayphst adgsidy PwFIaeast dfesdie mefyméaerably contains 95% w w
or greater of isognd, ?:r TR R 3fif g, p?ﬁfe%re%tﬁ' ¥ 2P 20, tt;ﬁe %(V%%’/W or
I't i's preferabl a SMDS

greater of nornmal paratfins. y thé product o
process, prefferntectf gatawrier:dfa wetdtlvdreyf heds ides dartid etk theloowiunber

connection wi th Fischer-Tr ch derived gas oils. A Ficicher-'l',r opsch derived
kerosene fuel®f € £33 §lild %W% | SESHTIR%E ITHTAEW a
distillationg sHidiotrdd amdAQi ey 260 QGemuiy efierably from 145 to

255C, nore preferably from 150 to 250 OC or from 150 to 210 OC . It w |
have a final boiling point ¢f typically from190 to 260 0C, for instance
from190 to 210 OC for_a t,y;pli“cal- "narrow cut" kerosene fraction or from
240 to 260 OC for a tyB’s'--:':_RSCut" fraction. Its initial boiling point
is preferably from 140 to}il60 €., nore preferably from 145 to 160 0C . A
Fi scher-Tropsch derived. k€rosepe fuel preferably has a density of from
0.730 to 0.760 g/cm at X1_5‘C;.‘-_,_r;‘ it ance from0.730 to 0.745 for a

narrow cut fraction and-from:0.735 to 0.760 g/cmfor a full-cutfraction. It
preferably has a sul phur con

'ent of 5 ng/kg or less. It may h&ve a cetane
nurrbt?[r5 of from63 to 75,

whereln:

R1 to Ry are each independently hydrogen or a Cq-1p

alkyl group, where such alkyl groups may be the same as
or different from one another; and
¥ is a nitrogen- or oxygen-containing group,
20 to sald fuel composition.
In accordance with the present invention, there is
further provided a process for the preparation of a gas
0il fuel composition, which process comprises blending a

compound according to formula (T):



for exanple from65 to 69 for a narrowcut fraction or from68 to 73 for a
full-cut fraction. It is preferably the product of a SMDS process,

pr ef er r edVP2AINN6¥30f which nmay be as descri bed bel ow i RCEGRAMOPTIA wi t h
Fi scher-Tropsch derived gas oils. A Fischer=Tropsch derived gas oil should

be suitable for use as a di esel fuel, ideally as an autonotive diesel fuel;
its conmponents (or the majqrity , for instance 95% v/v or greater,
t hereof) should therefore h b0| ling points within the typical diesel

fuel ("gas oil™") rangegg i . esfrom 150 to 400C or from 170 to 370C. It wll
sui tably have a 90% v/ v° .st Nfati’on tenperature of from300 to 370 0C . A
Fi scher-Tropsch derived ggs Wil typically have a density fromO0.76 to
0.79 g/c at 15C a cetane’n ASTM D613) greater than 70, suitably from
74 to 85; a kinematic Vi sc05|ty -( ASTM D445) from2 to 4.5, preferably from
2.5to0 4.0, nore preferanyR1rom2 9to 37, mR2 /s at 40 0OC ; )an
sul phur content (ASTM D2622) of 5 ng/kg or |less, preferably o% ng/ kg or

| ess. PreferabilgreinFi scher-Tropsch derived fuel conmponent used in the
present invention js a product prepared by a Fi scher Tr opsch net hane
condensat i on reactilofudnGrE I‘f‘f&?‘o MddféDQ‘eé’t |°6 @f qle§§ t han
2.5, preferablykless t han e7r5@ Jmore referabl fromqa. to 1. N

ideally usinga cobgaﬁ% Ront'&ini ng Cata s]t ré)uﬁs BTayY 1% *v%ﬁ Isa}{l}ﬁle soeen

obt ai ned fromm dwﬁ&@@ck@ﬁbﬁlcﬁweﬂnéﬁimﬁmﬁnt hesis product (for

i nstance as described in GB-B-2077289 and/or EP-A-0147873) , or nore
preferably a proddct: S Poid 1RGNSt &fe FYHBCENERLGADIBEEFs such as t hat
described in 583836 eahov e r&?oﬁg,]

features of taﬁgi %/tgr oconveérzelgon pr ggccems]'[?sc;r{r%%/th eé':—gjz:cI ?iclg%c ose%%%%ages 4 to 6
and in the ex@rpﬁwukﬁf EP- 10583886l y e trabl yncludéd cher -thogscipater i ved

fuel corrponent us resent |n ntion.is a uct ed by a | ow
t enper at ur e (‘? htglheo FOCHSs M BPShi Th 5% qreéhe?l (Hﬁ?)%%s Yber at ed
at a tenper at ure af mcﬁ@aefcé QWRTh t3HC b rass i toMnk25 tidr2 9 lE ars from 175

to 250 C, as opposed to a high tenperature Fischer-Tropsch process which
m ght Ot ypi cal fyr e bpratkirata Feidmpbraft wReAT DM 300t CIETTENY

Suitably, in a t V, )

derived fuel ﬁ%&{goﬁg}&%ﬂ %{}t&? eas@i ;b %ﬁnfﬁd%? atblfé % easrgﬁgfn)gl%vt,
nore preferabdfy aatgd&as:tl Wil Goumrs 98 dthy rmkhrp;eﬁe:rcair;bqurm | east 99 or
99.5 or even 99.8 , araffi n c conponents, preferably iso- and nornal
paraf fins. THESRE gr%ﬁl% Wu}raso Daraffins to normal paraffins will
suitably be greater than 0.3,and may be up to 40; suitably it is from2 to
40. The actual val ue for thi%%* ratlo will be determned, in part, by the

hydr oconver si on prOcesRs i

(1)
wherein:

15 R1 to Ry are each independently hydrogen or a Ci.1p

alkyl group, where such alkyl groups may be the same as
or different from one another;
X is a nitrogen- or oxygen=-containing group,
to said fuel composition, and then intreoducing into the
20 system said fuel composition.
The system may in particular be an internal

combustion engine, and/or a vehicle which is driven by an



to prepare the gas oil fromthe Fischer-Tropsch synthesis product . The

Fi scher-Tropsch derived gas oil conponent which is used in the present

i nvent i orVER28IY 6Py conprises at | east 75 %w, nore pr 8CEERBIY0HTISP east 80
%W, nost preferably at |east 85 %w, -of23so-paraf fins. The ol efin content
of the Fischer-Tropsch derived fuel conponent is suitably 0.5 %w or |ower.

|ts aromatic§nEREA dompsiwictiall ¥nQi el nOk i Qe 821t FiriEhe/s Tr opsch
derived gas oil conponent may be as descri bed above. Al so suitable as said
Fi scher - Tr opsalvoderisy éd tgasiugiinge digeorede viegitaFiuedher- Tuegsch product t hat
has been processed ,tto E{Jodice a_ca alg)g.i cal | ewaxngC as oil, or s oil

bl endi ng comfOHESTE "ASuittatl & SPECESS 6 THIE PuPosd S WANEs thE st eps
of (a) hydroemnaGkiengshydigiesomari $i RGP rEisscher 1ihapseh nrdadwetl;) (b)
separating the product of step Xa) into at | east one _or nore fuel fractions
and agas oi ETSEECur SEIChf padlies®l EEP id& At Pealdly [ewdyPE§ t he gas oi |

pr ecur sor fr%gﬂb%? ajned in step (b) , and (d) isolating the

catal ytically dewaxed gas oil or gas oil blending conponent fromthe
product of step (Ghebpresans dahvenstiohl atildnnok beelfucohposideisomibedor di ng

to the present invention may .incl a.mxture of twa _or nore fuel
conponents, Vi Eﬁf%r‘éifné‘reaﬁl‘%/, tgﬁnﬁléqg@wdflq pgﬁes’Filé‘cﬁ@rl-Gﬁ'obgﬁﬁscfe.ri ved
fuel. In genefidlervaldRer (RS @fardas «lrRr leGldeh tIRGE SRS PR Nansi t abl e

i
for inclusion in a fuel conposition prepareéjj according to the present
i nvedPi on. TheQdsapamtelredy @rgoriverdagrgast £9lisgeisd fuel conponents using

such process i,clude natural gas (nmethane) , LPG (e.g. propane or
but ane), "co%%%%%gt%s'g" such as ethane, synthesis gas (CQO hydrogen) and

gaseous produmissnderilved from coal, bi oxaass and ot her hydrocarbons. The

base fuel may i1tself be additivated (additive-containing) qr unadditivated
(additive-free) . BLEPESdi i\fi‘atFé&,C%&.rg.Tf&tpsF ELE Ve ﬁ,a%i 44 B YEFft ai n

m nor anobunt $,,Qf, AN Uor W16 iadfidi Mes S8l @UREf APl fdamve
anti-static agents, pipeline drag reducers, flow inprovers (e.g.

et hylLéne/ vi ny-maddtyalt exrgdpaley nBiM8) Jorarat g et e¥nvrl vsiad arshiydr iade copol yner s)
, lubricity dit.ives,. ant.ioxidants a anti,-set.tl] a
Det er gent - con gﬁlhtllnogn (%Lleasrleﬁty{c ueﬁsniaechi ﬁq%/%@)%aor e%%neorm%mfnggjceoqnﬁ%%%eaq |y

avai | abl e. Sundtaddinintes nEycie addetiingiwsaleftuedestadd 22y s i ntended to
reduce, renove, or slow the_ build up of engine deposits. Exanples of

det ergents sH&&HH/@G ofStanEand fifat AREAIY O T e iaraigiadsdit Yur pose
i ncl ude pol y%ﬂﬂﬁ&g%ﬂéym SHECH U T 0S4 FHES fla{ﬂc%s & Ppoly@am nes,
for instance polyl sobutyl €ne succinimdes or polyisobutylene am ne
succifiam des,fwl phiats doamods)stNimiioh dasess ntam nlesnteanthgygigmol ef i n
(e.g. The IQT analysis involves measurement of the Ignition
Delay (ID) (the period of time, in milliseconds, between
the start of fuel injection and the start of combustion)
of the fuel by combustion in a constant volume chamber
25 and conversion of ID to DCN by one of the following
formulae:
DCN = 4.460 + 186.6/1D
(valid for ID values in the range from 3.3 to

6.4 ms)

30 DCN = 83.99(ID-1.512) (-0.658} 4+ 3,547
(valid for ID values outside the range from 3.3 to

6.4 ms)



pol yi sobutyl ene) mal ei ¢ anhydri des. Succini m de dispersant additives are
described for exanple in GB-A 960493, EP-A-0147240, EP-A-0482253,

EP- A- 061998010(P63830557516 and WO A- 98/ 42808 . Parti cul EETEPRY0eTPed are
pol yol efin substituted succinim des suehZ2éas-pol yi sobutyl ene succi ni m des.
The fuel additive m xture may contain other conponents in addition to the
detergent. Exanpl €3 A& didiot ¥ gnhancens: idehazens.«iatd.a alepodated
phenol formal dehyde polyners; anti-foam ng agents (e.g. polyether-nodif ied
pol ysi | oxanesyni tigmi tedmyi ey dmp licst anéd lighsroets vallaiey. andetvhiyehexyl
nitrate (EH cycl ohexyl nitrate, di-tert-butyl peroxide and those

di scl osed in ‘USA-4208190 at colum 2 , line 27 to colum 3, line 21);
anti-rust agents ([Bedprappiepasect, risdhel-gempbsest ek rafkrebeghapwapeny!
succinic acid, or polyhydric alcohol esters of a succinic acid derivative,

t he sfcci ni c “&d&d ac?eﬁ){\ﬂ’ﬂni vé HaRlfg lon at | east one of its al pha-carbon
atonms an unsubstituted or substituted@i;phatic hydrocarbon group
containing from20 to 500 carbon atons, e-g.~the pentaerythritol diester of
pol yi sobut yl ene- subst Fueflegrspecityi d aci d) ; cqriessi on i nhi bitors;
reodorants; anti-weaf additives; ant|i-oxidants |etdodphenglics such as 2

, 6-di -tert-butyl rhenoknseétyphenyglened] aames sugh sy , N
'-di -sec-butyl - p~~phemél/§1|1¢gi am ne) ; nmetal dedctdmat ors; lconmbusti on
inprovers; static disgsipator additives; cold fligydgmprovens; and wax
anti-settling agents—Thefuel—addirtive mxture ey contain a lubricity

enhancer, especi al | y wheathe—tuet—eonposttionthas—aFow-e.g. 500 ppnw or
| ess) sul phur cont en1dﬂ:ﬂfﬁl;ﬂ§t§r88i ilvat ed fuel X gtlé on, the lubricity
enhancer is conveni ept{) att o %9 eds than 1000 ppnMw,

preferably between 5QI&%d 1000 ppnw, | #bte prefdrably betwden 70 and 1000
ppnw. Suitable comerdifdl |y avail ablle2$lbficity enhancers |i ncl ude esterand
aci d- based additives 30&her | ubricitiy2e&hhancerd are descrilbed in the patent
literature, in partic¢dloar in connectipg?wgth their use in{low sul phur
content diesel fuels|7her exanple ini3tgihe pager by Danpijng Wei and H . A .
Spi kes, "The Lubrici tyo@f Diesel Fuelg3g year, |ITT (1986) 1217-235; -

WO A- 95/ 33805 - cold p%%w rprovers-tygngancerubricrty—af | ow sul phur
fuels; - WO A-94/1716 cet-tain catej;ﬁ b% a—edrboxytt+e—agi d and an al cohol
wherein the acid has -Eégm-zwt-eée—eatrw?\.‘ at-ens—and—the—algohol has 1 or
nore carbon atons, particularly glycerol nmonooleate-and dil-i sodecyl

adi pate, as fuel addifGefeas surpesr radbction iPa¥Wil&k? lengi ne injection
system - US-A-549086HPexrigect aieryadiet h bphosphor|iASTM

number De820/08
Sulphur (ppmw) ;<3 ASTM
D26272
Cloud Point 4 ASTM
(°C) D5773
CFPP (°C) -1 I?2 309

The results of the analyses using NMA are shown in

Table 2:
Table 2
Sample No. NMA Ignition Derived
(mg/kqg) delay (ms) cetane number
1 0 2.638 81.2
2 100 2.619 82.1
3 1000 2.652 80.6
4 10000 2.758 76.2




di ester-dial cohols as anti-wear lubricity additives for |ow sul phur diesel
fuels; and - WO A-98/01516 - certain al kyl aromati c conpounds havi ng at

| east oneW@APHWINGI03gr oup attached to their aromatic nuclPEIT/EPRYIRETIES
anti-wear lubricity effects particul arty2bn-1ow sul phur diesel fuels.It may
al so be preferred for the fuel conposition to contain an anti-foam ng
agent, nore preferablynl BeCcambhnatbpnTubil ancanki <kusk ageatnaadier a
corrosion inhibitor and/or a lubricity enhancing additive. Unless otherw se
stated, the (Casttingg net-teer incosesstr athicon gofl téach dsuely addit i ve conponent
in the additiyvated fuel conposition i referahbly up to 1000Q ppnmw, nore
preferably iﬁr‘ eﬁ"eedfrogr?ge dt%rc%]r%\a&@l tt%oe f%dpvﬁ()jerw(\:/,ebca ar%’t“é‘%éeoruyo% ffom0 .1 to
300 ppnw, sudhsasdr-amdpskH eeki@ppmas Big Eacttinee amtittdion eaneentration
of any dehazer in the fuel conpositijon willggreferably be in the range from

0.1 t8 20 ppRARTRAFE FER&EERd 5 Faritls 18 ) ppmamedti NMAvor e preferably
from1 to 10 ppmug.adyant agequsly ibLemsl obe S-ARMN (Fhe Gact ibve SRkt er)
concentration of any ifgnition inprover present wll preferably be 2600 ppnmw
or | ess, noreéhw efgratsly’ 2B0GmEpmumdrer] essd donvenitemtdtyl vier gms8@0.1t o 1500
pprmw. The (active matter). .concentration of any detergent in the fuel
conposi tion 'qql‘p;ﬁ}eer‘%]f“ﬁélq WP g@”frlr]mﬁ??"f %%ﬁﬁnﬁprﬁﬁger%e
preferably frgmsk) d avESQG PRVBY RS RIRK RS ablah fusam 26, to SR RpM. I n the
case of a diesel fuel conposition, for exanple, the fuel additive mxture
wi | | 1Pypi cal 19 asent divela GRERaSgenitCR -opti onal |y together with ot her
conponents as..desori bed above, and a diesel fuel-conpatible diluent, which
may be a m nerdal — a sol vent such as those sold by Shell conpani es under
the trade mark " SHERiSEr" analpelear teolhent duckxaspde 6Stwerreandrrimed

articular, an alcohql, e.g. hexanol, 2-ethyl hexanal,_ decanol,
Psot ri decanolo“’érnouhl‘&}ﬁ%] q%'\%&‘f{ﬁ Such- 45" 1h§§1§3s§31 of”dfsl shéi9 % onpani es
under the tradedmrdg "dd MM g esped AldY cdd MEMQa A nalgohlc i ch is a

m xture of C7-9 primary al cohols, or a Cc2-14 al cohol mxture which is
commébci al | y ¥%ai | abl e. The total content of the additives in the fuel

composition may, beySuitably hetvesn §.and 190G aamy and Pref eably shel ow
e

5000 ppmw. I n this specification, amounts (concentrations, % Vo0

wt) of conporesdls a&e of active matter, i. exclusive of volatile
solvents/diluent materials. The present invention is particularly
appl i cabl e where the fuel conposition is used or intended to be used in a
direct injection diesel engine, for exanple of the rotary punp, in-line
punp, unit punp, electronic unit injector or common rail type, or in an
indirect injection diesel engine. The fuel conposition nmay be suitable for
use in heavy and/or light duty diesel engines.
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hDeg igss sieltangel 5% ofmposi ti|dETMhi ch process conpri ses
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pisudphaarC (ppm@)al &Kyl group,| A#Bt e such al kyl groups may
ferent fromone another; gmuke¢i s a nitrogen- or
t-one fuel |gomponent, isaid conpound
bb preferably being i ncl ydethfor the purpose of
%ggg;(&b}sala floey™ conp05|tiéw509n agcordance with the

i nventi on there—i—s—furthet
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operating a fuel

consum ng system which nmethod conprises reducing the cetane nunber
The results of the analyses using NMA are shown in

Table 4:
Table 4
Sample No. NMA Ignition Derived
{Bwt) delay {ms) cetane number
5 0 3.654 55.5
6 2.0 4.060 50.4

It can be seen from Table 4 that it is possible to

control,

therefore,

1L.e. 1lncrease,

the ignition delay and,

decrease the derived cetane number,

of a

mineral diesel fuel by the addition of a compound

according to formula (I},

namely NMA.



of a gas oil fuel composition by adding a conpound according to fornula
(I'): wherein: Rl_ to R5 are each independently hydrogen or a C]_ al kyl
group, WNPSIHYEM0A| kyl groups nmay be the sanme as or di PCEERRQIOITIAG one
another; X is a nitrogen- or oxygen-containing group, to said fuel
conposition, and then introducing into the systemsaid fuel conposition.
The systemnmay in particular be an internal conbustion engine, and/or a
vehi cl e which is driven by aninternal conmbustion engine, in which case the
met hod i nvol ves introducing the rel évdnt® fluél Sr fuel conposition into a
conmbusti on chanber of the engine. The engine is preferably a conpression
ignition {diesel) engine. Such a diesel engine my be of the types

descri bed abdve. TBheasr esantfuienyeniipor iwikn rowphe sfiukgt Aekoctesanhidbed by
reference to the foll ow ng Exanples, in which, unless otherw se indicated,
parts and perdEmtEhey &% Wohdune,) ‘and tenperatures are in degrees

Cel sius. Exanpl es Exanple 1 _Blends of a Fischer-Tropsch derived gas oil A
wer e prepared containing dif{4erent concentrations of active N-nethyl
aniline (NMA) and MBre%gnal,:+d¢,“ing an lgnition Quality Tester (I1QT) to
determ ne the Derived t hé{,:ﬁ-ér (DCN) according to test method ASTM
D6890/ 08 ( Standard- Test Mit:hod {for Determi nation of ignition delay and
derived cetane nunber MCN)<.ef” dggsel fuel oils by conbustion in a constant
vol une chanber} . The | QI analysis involves nmeasurenent of the Ignition
Delay (I1D) (the period of tifwe, in mlliseconds, between the ﬁ{prt of fuel
injection and the start of conbustion) of the fuel by conbust

onin a

const ant vol whemhanber and conversion of 1D to DCN by one of the follow ng
formulae : DCN = 4,460 + 186.6/1D (valjd for ID values in the range from3

.3 to 6.4 ns) DONRL &8 & FFe1L SBEh) inogressientdys yalrogen ioF Fol1H-Doval ues

outside the r from3.3.to 6.4 )Fr.om the expression for DCN, it is

cl ear gt hat a azth%/(rajt eqrcl’ugﬁﬁ t"fhoe @deﬁua({/?ta]]r‘]r%y i rﬁﬁoluéassoénam élr?ert%@a\% &  and
vice versa. The properdriest @fn kschaictiopscihdlerived gas oil A were as
shown in Table 1 : Table 1 The results of the analyses using NVA are shown
in Table 2 : Tabl & 2% & & BeISEen Fr GHRYEEH €PN TRHAL % 9r&Upbssi bl e to

2. Use in a gas oil fuel composition of a compound

according to formula (I}:

(1)
i0 wherein:

R1 to Rg are each independently hydrogen or a Ci_1q

alkyl group, where such alkyl groups may be the same as
or different from one another; and
X is a nitrogen- cor oxygen-containing group,
15 for the purpose of reducing the cetane number of said

fuel composition.



control, i.e. increase, the ignition delay and, therefore, decrease the
derived cetane nunber, of a Fischer-Tropsch derived gas oil by the addition
of a conp¥O8104ve¥Bdi ng to formula (1), nanely NVA ExaRpT&P20094Q¢HSE i gat es
DCN val ues that are outside the "normat"Z28etane nunber used for autonotive
gas oil fuel. The following Exanple 2 will show the sane effect of said NVA
as described ppove whemdised iredudlimeidle dcestle higlhegOMI0OS 4@ oiExampl e
2 Simlar analyses to those in Exanple 1 were carried out in which bl ends
of a m neral Tdi%setonrndiH afor @%m@wc&mﬂz@%wqﬁd@r@w
concentrations, %&ﬁ ggﬁgt Jde of the diesel fuel B were as
shown i n Tabl enﬁ‘}?:t “?ﬁb 3 'S esupf{s 0 thc(SaI anal yses usi ng NVA are shown
in Table 4 : Table 4 It caane seen from Table 4 that it is possible to
control, i.e. increase, the_lgnltlon del ay and, therefore, decrease the
derived cetane nunber, Rg g :5-- di esel fuel by the addition of a
conpound according to forlj ¢) , nanely NNGACL Al MS 1 . A gas oi

fuel conposition conprisifg: aﬂtonpound according to fornmula (1) : wherein:
Rl to R5 are each |nder-nd-~4w§" drogen or a Cc_c al kyl group, where such
al kyl groups may be the sang, asor different fromone another; and X is a
nitrogen- or oxygen-containitig group. 2 . Use in a gas oil fugh conposition
of a conpound accordlng to fornmula (1} : wherein: Rto R5 are each

i ndependent | y"I#%R Byen or a C _j_Q al kyl group, mhere such al kyl groups may

be the sane as or ffer nt n £ Ai
oxyge% conta|n|ng gﬁp 5?;t%%&%h?ﬁ§§’ bg{ tgﬁgfl e cé%;%g ﬁuﬂﬁbr of
said fuel corppgjti whdmet had-10fs 1educing, mnagﬁtz%lea{w%e ofs a gas

oi | fuel conp05|t|on sald net hod conpri'si ng addi ng 'a conpound according to
formula (1) 0&%&#%ﬁ@f®ﬂ¥tﬁr¢%iQﬂ%&&&ﬂﬁhﬁmﬂeﬁéhdently hydrogen or a G _ig
al kyl group_ wher;z%%pg'ql rouQ&_Q% &P Eg)t%ggﬁjgs Qr, ghfferent from
one anot her; and IS & nit n €n- con alnlnéiéﬁou to said fuel
conposition. #o. sﬂ@rmxdwoﬁmMepar ation of a gas oil fuel
conﬁg%ltlon mhlch process conprises bl ending a conpound accordlng to

formifa (1) 4. A process for the preparation of a gas oil fuel
composition, which process comprises blending a compound

according to formula (I):

(I)
wherein:

R1 tc Ry are each independently hydrogen or a Ci_-qg

15 alkyl group, where such alkyl groups may be the same as
or different from one another; and
X is a nitrogen- or oxygen-containing group,
and at least one fuel component, said compound according
to formula (I) preferably being included for the purpose

20 of reducing the cetane number of said fuel composition.



wherein: Rto R5 are each independently hydrogen or a C]__ n al kyl group,
where such al kyl groups nmay be the sanme as or different from one another;
and X i s WORtYWEeWA- or oxygen-cont ai ni ng group, and at PCEATR00SRETHYel
conponent, sai d conpound according to fofbuta (1) preferably being included
for the purpose of reducing the cetane nunber of said fuel conposition.5 .
A method of aperap Agtadluels eprsuriing SyFhem cwhisehimet RodteanPihses
reducing the cetane nunber of a gas oil fuel conposition by adding a
conpound accdhhRy tPMTiRAS qaducinghdihel petRpe romRe el dadms oil
i ndependent | dr, r-:a,.C . r r | groups may
be the sane ngJé(\)fLr I fes?%:nlt%q‘r m%é’%{él?‘?m??ﬁg#%%?% agc%%(? e?é or
oxygen- cont aifrinagiigr olip,: to said fuel conposition, and then introducing
into the systemsaid fuel conposition. 6 . A conposition, use, nethod or
process according to any one,of. the preceding clainms, wherein said fuel
conposition conprises gt |egst -one base fuel. 7 . A conposition, use,
nmet hod or process accord#ipg. teychai m 6 wherein said at | east one base fuel
conprises a diesel base fi{el .::8 . A conposition, use, nethod or process
according to any one ox: peesedi ng cl aims, wherein the fuel conposition
conpri ses at | east ‘one’Fisct{er-Tr@psch derived fuel. 9 . A conposition,
use, nethod or process accoRjing to claim8 , wherein said Fischer-Tropsch
derived fuel is a gas oil, kerosene or naphtha. 10. A conpositdlon, use,
met hod or prqggss.sgecording to any one of the preceding clains, wherein
sai d conpound according to formula (1) is N-nethyl aniline.

R1 to R5 are each independently hydrogen or a Ci_1g

alkyl group, where such alkyl groups may be the same as
or different from one another;
X is a nitrogen~ or oxygen-containing group,
10 to said fuel composition, and then introducing into the
. system said fuel composition.

6. A composition, use, method or process according to
any cne of the preceding claims, wherein said fuel
composition comprises at least one base fuel.

15 7. A composition, use, method or process according to
claim 6 wherein said at least one base fuel comprises a
diesel base fuel.

g. A composition, use, method or process according to
any one of the preceding cliaims, wherein the fuel

20 composition comprises at least one Fischer-Tropsch
derived fuel.

. 9. A composition, use, method or process according to
claim 8, wherein said Fischer-Tropsch derived fuel is a
gas oil, kerosene or naphtha.

25 10. A composition, use, method or process according to
any one of the preceding claims, wherein said compound

according to formula (I) is N-methyl aniline.



