Implantable Devices for Treating HIV Field of the Invention 5 The present invention relates to an
implantable device of the NNRTI TMC278, which can be used in the prevention and suppression of
HIV infection. Background of the Invention The treatment of Human Immunodeficiency Virus (HIV)
infection, which is causative to 10 the acquired immunodeficiency syndrome (AIDS), remains a major
medical challenge. The HIV is able to evade immunolggical pressure, to adapt to a variety of cell types
and growth conditions and to develop resistance against currently available drug therapies. The
current standard therapy involves thq;ﬁgmmr@m%@gsqggeﬁgmwms selected from nucleoside
reverse transcriptase inhibitors (NRTIs), non-nucleoside reverse I5iranscriptase inhibitors (NNRTIS),
HIV-protease inhibitors (PIs), and the more recent fusion inhibitors. In countries with broad access to
effective antiretroviral therapy (ART) the clinical benefits have been dramatic. Far fewer HIV-infected
people progres$iganfyte Msontioar, adherence to ART has emerged as both the major determinant

and the Actillesrheptat o &awa@as&aeda%e;ﬁqwﬁéﬁgﬁ%fm&@f’%@ segeffhalfengest prgdictor 20 of
progression to %Q%%%qg?ﬁg %gu%glrr%gsq&pa ﬂ%@dgﬁprence to ART is common in all
te t Ct t

groups of treated individuals, despi ong-term-vira su;%lressmn requires near-perfect
adherence. The resultlng V|rolog|c failure diminishes the potential for long-term clinical success.
Drug-resistant SeE&HEaE efithrough ongoing replication in the presence of ART also can be
transmitted to uﬂ]ﬂf&@ﬁ&dﬁE@HQﬁﬁﬁaﬂﬂMﬁlﬂﬁi&ﬁ@eﬂﬁ W%égﬁ@%%@%%r%%{%%%%%ns Although

adherence §s impogtant for LClasses in herence is especially |mportantfor the
NNRTI class. T Er% ﬁggeﬂ%?qvéleggﬁf?/‘{% Mré@@%ﬁ Wﬁc@%%ﬁ@e&%?&%ﬁﬁ%‘% is

especially prec SRR S YR ﬁ@%‘@“’r‘“éé\%ﬂ?df’t#@wéw genaty batedrtpfechaslINRTI
class of drugs r@l@ﬁ%%@@ﬁféﬂe&@mm@@ m&xﬂte}resagmmeﬂﬁmgt@asﬁambmlﬁgrﬁﬁﬁ@wges multiple
mutations, whemlea@hemutaﬁmmeraggi%%gm%ﬁﬁﬂéﬁ'm@w1&@' HRe SR Aalign of o @

single mutation SS res ce ree available ag nts erefore, if HIV
does esc Nﬁgﬁ%@gﬁggg@gﬁ%&%&%ﬁ ésa"ﬁ]%i;%;geﬁéa%vrvsl )Cﬁ?ﬂaﬂ]f e?ﬁ@%%‘f?&ﬁe NNRTI

therapies Sr?a alf BFSF GRS AL RS ARG T @ﬁéﬁéﬁ?céﬂwif@ﬁ (Blsbeadshnyntorprevent resistance,
is therefore chafiégimgititsesréyieneribaridgbices thissighclvelefcorpianepremyies that in
addition to the *ﬁﬁgﬂuﬁuﬂMé&%mlﬁele@%%ﬁwﬂﬁ%eW@ﬂvfﬂ&%@%@ﬂ@ tg%ﬂe'y regular.

The regularity o h centratlo of the drug in the p a IS maintained and
does not drop til%iodﬁi{l?ﬁ&nt% g]ﬁag év%% c?s)ﬁ's very i th rqﬁ &in %?Iicmﬁv Badidsor a
lifetime but the %8 ERNE &gghfé HSEaIheHRGeR i ¢ daifibietardl STMGERRSrotiervise known

as 44[44[4%2- c%xer@@m@mtpzxmm@tnymeﬁwlmmapyﬂmﬁﬁwammh@aemme and having
the generic nameitpiviing, ¢5o@ﬁsNNtE’eBe@UH<ﬁ0ﬂMé{§‘%ﬁﬂ@%'fgﬁ\éﬁl{?%ﬂ %nm@a‘fompound as well

as its preparati Qgleserined in, 6306. One way, of overcomi e problems
associated Wlthggjrﬁ HIV g SJ adheryt\é ceis b({%eggv%m%ﬂong %c’?ﬁ&%‘fl?g’lfh qé’ﬁ ?ﬁthe

effective drug ptlkés?ﬂ%?% gra{Pé‘gﬁSWWt& H@Wbﬁ]ﬁﬁ@g?o%uﬁéﬁ%@%fsﬁ%’% Witholséredeent
administrations!t S\ PEOE 106 ke8wesctibescthacasd SRiaBnterabiormulationsof FMGRE8 for the

long-termYireventian of: Vb intectiopawhile W 2004082922, igs the use of parenteral
formulations of TMC278 for the long-term suppression of HIV infection. WO 2007/082922 in turn

describes the ui?%_ﬁ of mlca% or nanoparticulate frumutations for as well the tong-teim prevention as

suppression of M1 H¥A0H RS ERRRIEARbRE Sbabtis sua wrirmssa fdtdradbesproidded tong-lasting
effective drug presHallevener@ninfeaths DB vithsT Vb2 B8lamydited samessidentiasts ingluding

nausea, dizzinessstamnokmealideerms; dyspansifoasihenissskin r?ﬁﬂ%e%ﬂ&l@!%??t%@d vertigo,
althoush tpse;qau5ieHg5s JERHEAM R WIRIENNETls that & on fie matket. T partcular
nhibitors. While resistance to protease inhibitors requires multiple mutations, where
cach mutation can reduce enzymatic efficiency and viral fitness, acquisition of only a
single mutation appears to confer cross-class resistance to all three available agents,
Therefore, if HIV does escape NNRTI control, resistant virus emergss swifily.
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Currently, the available NNRTT therapies are all oral therapies. Maintaining the

adherence, which is necessary to prevent resistance, is therefore challenging. The
regimen that requires this high level of compliance requires that in addition to the large



25 rashes are a side effect frequently encountered with existing NNRTIs, usually developing within the
first 3 - 4 weeks of treatrnent. If these become sufficiently severe the medication must be terminated.
Teimination of the medication is easy to achieve for oral dosage forms. However, the nature of the
long-lasting Lotmutations described in the references of the previous paragraph, is such that it would
not be possible to retrieve 30them should the injectedypatient demonstrate any adverse reaction to the
therapy. Hence there is a need for HIV inhibitory therapy that avoids a high pill burden, does not
require frequentalasingfpiltssniemeayakile, iméh@%@@ﬁ@ﬁﬂ%r%ﬁ%&e&%@%@ﬁ% Lhaspgen found that

olnts comerSLASSIRCeD PR AR NSRRI Sed s s s

riods of time. In order to be removab e suc r%pllan%pré)?erably have to be

ingredient durin

made in one pié%améarg e 8335%}%&%%8[3 WY LESBIRAII R orbieF fo SaneaRa b i@icient amount
of active ingredigtitntorexdutla hopig-Tarsti i ther ApeliticeffequicAcpsoblermadasoniatethwith such
implants is thatrépitiaty-therefagirelease is insufficient because of the time needed for the body fluids
to penetrate the implant. It now has been found that the addition of specific agents overcomes this

initial drop in th ég f TMC278 from the implant. 5Brief Descriptions Figure 1: Scanning electron
micrographs (S@N}T? §|9 HERBE/AY FOLS containing BERcTiresh s Gedinsibliet Soaal (right) with

10% (w/w) DM afekiz wikerdnntbinoiirile PRIDatiay e toRigure:ae: (lpf)ififidsentisNgtaNnning
calorimetry theithegramuitst Heathofseqsystalizau T Me268:disperseddnRLGAwithi{right) a
the(mograyy (firstheat) of TGRS diseersed in DMSO/ PLGA,  Figure 3: SEM micrographs of (left)
TMC278 crystals after re-crystallization and (right) 15before recrystallization. Description of the

Invention This invention concerns an implantable device comprising a biocompatible, biodegradable
polymer mixed With"ayl CXr8satitithe ne bienrorssrelsadevehhandiflly dgenidisetectad B0 from the
group consistingrotippigxaipersinpalysorhates, a8 ,combination mgnmmywmge (DMSO) and
polytviny! pyrrolidaneNEMEhe{7 éﬁ%%ﬁﬂ%%%”& USHA i aaneipiace device. In one

embodlme tth |s equal or_greater tha mg, or is equal or greater than 200
mg, or is egual o;eﬂzeé%%gbe&ﬁ?a 8%66’% edis?soéaﬁ'ﬁln&r@lrgﬁ@ﬂﬂﬁ’&ﬁ%ﬁﬁmgzﬁ i§'dfaal or greater
than 800 mg, oligtegUalnse remmep (AN 1000 imyg ndrilis WGUANGT/ GRestekthanbi200 msgofr is equal or
greater than 1200 dmer4T aodangadsiedeesans nanrraisahle,apuynpaldinit mﬂfyﬂ%c%laﬁut 2 g; or about

1.5 g. 30 The poreenidayweight of IMC278 in, E%utgg{gm%'eoﬁﬁav'cgﬁég e o

about 10% to about @ggél from about 10% to a or from ab or from
about 25% to afolit P S G696 BERRSI098 b H R el 5O dh T REMmE80%, or from
about 509440 afesatiBoban Fhe@ﬁécmmﬁmemﬁﬂdécueviwm@m@ms\ﬁdmabhmhémm about 70%, or
from about 55% to about 65%, for example 35 about 60% of TMC278. The higher loadings of

T, uon eGSR SN R! DU IR DSl AErE SR learent

admlnlstratlonSE desired, this to eegthe devices su |C|ent compactTor convenrance’ of

administration dée&%gffg?’ts%(f% pahem: Wﬁ@“&o?@@ﬂ?ﬂﬁ?ﬁrﬁ%@ e sletdefhancing agent
in the implantabiésdevieBrdfasidimventibihmayibeatia WNeRBERgear arm abibenidsdo ahoutid09 | or of

about 5% 16 abeuh@5#6, 0ried eleutitlero;ahout:-40%. @ﬁ@fcﬂﬁﬁﬂg f-@@&i‘@s &E&%ﬁy?’@e@eﬁﬁngbom 20%

or Sabout S0%ILANEL Bbodimeale (e caRRENRIRN LIS ElGase SHAICg ggent I ¢
' |mplantable deVIC S can be O\{:\{el’ this mgaﬂtlcu ar in the mstance W ere 8 IS present. For

example said cor% SRHRL B B hETRIBAS Gt R D iMsekesniererthay be in
the range from &t5a¢k KUto Al6TRVDThE wrtiront émdgng_%stmatﬁmmmmoemhczium% to about 15%,

or of about 5% tefabaist bOUs ergviabopiraifpl, 10ahauhd 0%y Al adnothis RaRgsaphiare Wiw relative
to the totatyveight 9tthei4 the injected patient demonstrate any adverse reaction to the therapy.

Hence there is a need for HIV inhibitory therapy that avoids a high pill burden, does not
require frequent dosing, but is removable in the case of adverse drug reactions. It has
been found that implants comprising a degradabie polymer and TMC278 provide

35 sustained release of this active ingredient during long periods of time. In order to be
removable, such implants preferably have to be made in one piece and additionally have
to be of a certain size in order to contain a sufficient amount of active ingredient as to
exert a long-lasting therapeutic effect. A problem associated with such implants is that



imp | ant able device. The concentration of the biocompatible, biodegradable polymer in the
implantable devices of this invention may be in the range from about 10% to about 80%, or from 15
about 10% to about 50%, or from about 10% to about 40%, or from about 20 to about 40%, e.g. about
20%, about 25%, about 30%, or about 40%. All % in this paragraph are w/w relative to the total weight
of the implantable device. TMC278 can be used in bage-form or as pharmaceutically acceptable salt
foun, in particular 20 as an acid addition salt form. Whenever mentioned herein, the teon "TMC278" or
"rilpivirine” refersitaihetbabagrernasiwelhattona Rbaimacentically Regeptablgsltiarmddnone

embodiment, TM(:273Js sl inbasesion T fsviean macaianse ithbe present invention
without the addition of the, specifi 55 release- nhagfgn}gtﬁgfnts mentmn%& above do not, or
insufficiently, re?é’g?@%g%%{iﬁ rBE\WC‘SQ Eﬁﬁf'ﬁ% h fhifardREEMEHsed at time intervals that
are in the range of once a month to once every three months. Devices for administration in such time
intervals préferadlyfcontaipthigheFlieads (or concentrations) of TMC278 as to keep the devices

compact. It hasfegn founshfial SHERAMEAIS HiAIaad Jeyiees cap RE made, bul TMG878 S01is only

released by theﬁ%’% of he_ﬁpeclgéc éSéease-en ncin a%gents mentioned above., mplantable
devices of the invention result HAEMAY EId 880k FRICH78 Fom i Hewtie 4inerky effective blood
plasma levels farcalepgptimeBSetfod. Release of TMC278 starts immediately after the device having
been implanted, i.e. with limited or no delay. The 35 implantable devices have the advantage that they
can be removediframhgbpdyitreass ofadiversaditgreantions:ReVineshudthortdhestallized

release-enhancingaseniilRyepseRiaund 14 noker InadeRualsly Felerss, IMERZa wnich is assumed

to be due to the hydrophobj f the implant material. Tt is assume ecause of the
lipophilicity of T‘R}%ﬁf‘?@ lﬁﬁé\%ﬁ%&i‘gg‘ of aqueous media in the implant material is hampered, in
particular in the case of high loads of TMC278. Only the specific release-enhancing agents mentioned
above result in 51g§6d ré 1B bt aAiNICTD7BME AR aivplanefbieraevictdiofthe inddngbin
additionallysshowstffictertaibmsistency and flexibility so that they can be manipulated, administered
to, and, if desired, removed from the body. More than one device can be implanted, either at the same

point in time orBgs%ltfet{g&t)ﬂgn{svlgngége. If multiple devices are implanted, these can be of smaller

size. The number of T nplanted will not be unreasonable high, for example not more
10than 5, or not PoFY SRR ZOTHEp Bl belivics efmelimeantiotpoomhisdiadsimedpipatible,
biodegradable polymemRadanitaisi6f tepbimencanherehosan sareantiohibe sate atdegradation of

the devicexd-or @xamplgnaneniniial BlSEUlANEIINSALHE RAMDSLARER - RA¥me! can be 15

used when the du?%l}r(? és(gghr@éj%%r dc}e @ndlp mol qugP%ght. The monomer ratio in"the co-polymer

is another way {0 con(%ro the rate oﬁjaégra ationo %nﬁ ymer. Polymer can be end-capped for added

control of rate of degradation. Biodegradable polymers readily break down into small segments when

exposed to moisb2Brpbaietissimictliesegmientsahen githetate:absorbeadhbyithehadywompassed by

the body. Morepagicularbsdne higdegradad segments Geuap&%i%&%%aih%%%‘gﬁo@ti&qofﬁ'i%‘lg” body
atnop

reaction, bz%cauos_r% Ehe%aarirgg%t{%orggg Q%/ uetl e bod¥ O{hpaéwd from.th%%?d , SuUC ermanent
trace or residudl o_? the segmen%’is retamed ]b%;r?ﬁeer oAy i%ﬁf&ﬁ% P TRSrEs A HdBbe referred
to as bioabsorb%%%&%?%ﬁ@%%&ﬁ%é&%%@@ﬁ%m witinial thhe context of the
present inventi@rza8uifznlé 00 cgmipatibte; biviteg rad alv e-palymberscopprisaiatiphatiapalyesters,
poly(amino acidsy; sopeiv(ether-esters), polyalkylenc oxalates, polyamides, poly(iminocarbonates),
polyorthoesters, polyoxaesters, polyannidoesters, polyoxaesters 30 containing amine groups,
poly(anhydrides), polyphosphazenes, and blends thereof For the purpose of this invention aliphatic
polyestersithelu @Eﬁcﬁ%%Wﬁfﬁh@%f%wg%%%léﬁébé%é%mﬁéfékﬁfim@ﬁﬂ@qwhkbﬁincludes
lactic acid, d-, freandhmesidtactdeyngiicelittertinbludint gly cobatauith), B-capretactane; prdioxanone
(1,4- dioxan2-ope)and dimesayiens sarbanaiadl: Sodiowan ong) 4p:ene.Sabedimenkdhe 35

biocompatible, hiode ble ers.are copol s of lactide (which inclydes lacti¢ acid, d-, 1- and
meso lactide) a%(?%b%(gﬁ ea‘(’i%‘%%% yg O&ﬂ%"g‘giy /‘ierﬁoé%Sﬂ%S[pqefnﬂgBSaﬁﬁTé%ﬂéi‘H&%%@ Bettible,
biodegradable FKAREDAS ARIEIEEICGORIETE asTigRcne 5a b &, SirabempB5% lactide to
about 35% lyctiae 60%6-0T helifaikitabbeiceling$ tH Muaniondontainheasoot mese: specific
release-ennancingagenisoinese a0gniE:ALe ehiesuracian andiotemuisiientine: Teyare mixed
wi e bioco ible, hiodegrada olymers. In one embo nt,.the.one qr.mare specific
5re|ease-enharTryc%i%gglalélg(_ier‘{t}éé ggg%%‘eﬁ?ﬁ(“fi)g%epgg S He %%o%%%ﬁgrﬁ%agﬁagﬂ% BBRMer. The
release-enhanéiﬁﬁ‘%@%}ﬁ‘%ay also be dispersed into the biocompatible, biodegradable polymer as
molecular dispersions, for example by melting the release-enhancing agent with the biocompatible,
biodegradable polymer and further processing the thus-foimed melt, e.g. by melt-extrusion.




10 The TMC278 active ingredient is similarly incorporated into the biocompatible, biodegradable
polymers. In one embodiment, the TMC278 is finely dispersed into the biocompatible, biodegradable
polymer. The TMC278 may be added to the biocompatible, biodegradable polymers or to a mixture of
the biocompatible, 15biodegradable polymers and the one or more release-enhancing agents. If
DMSO is used, the TMC278 may first be mixed with the DMSO and this mixture added to the polymer
and the release-enhancing agent mixture. The DMSO may also be added to the polymer and the
release-enhancing agent mixture after which the TMC278 is added. Preferably the polymer or
polymers are mglten whi TME278 is added. Also here 20 the formed mixture can be further
processed such?gg %{i\/ﬁ%ﬁ t%?(]tnrﬁl\éi%ﬁ "ORe type of releAts AN '%Wiﬁt%%régvfﬁﬁ ERBe added to the
device is select&t FFORTHBYGR b 1BF oK ERTR R Hsh kitowha b ifie. wadbabamé Plorekic(BASF).
Poloxamers are3Atnionit 1hiblotR%6opelyrmiet8’composashof scenitalingdrophehisehainaf2s

polyoxypropylensdpolyprapyiere Sxide)-flanked @a/n%{%n%%o&m{@r%%@%%B&lé{é’%eé/&%{'8]%9
(polyethylene o%qghymlé% é/‘g;}%lsn&llj%cg Cp“sf of qse; .Rolg/rrpeiabloc%s. For the g%inerlc term "poloxamer”,
these copolymers-are commonly named with t & [eREr T8t PO IBRERE 5o Wby three digits, the
first two digits xPLOE Ve TEEEBIF SRifsREcHIGIaN AT thasdareralsorosypropietedtarticand the last
digit x 10 gives the'30 atoshtagebpotytixyetivl érenciotentiecabR400% Relaxameswith,a,

polyoxypropylensdmalesyiaronassuob 4, 000.g(meland asH8xPalyyeiyieRe content). Bolgxamers

are comm%ciall%&}{aji OI nder the tradenamc Plr ronicm. For the PIuronG! tradename, coding of
these copolymers startt%b\'/v?iafﬂ g/ad Iléltt%]]fstrcj;dléf1 ife i%ep‘hl}y“sfi%eaartfg?ﬁ? K5 66 YaispERhtlite (L = liquid, P =
paste, F = flake FERBINSIWSS by two or three digits. The 35 first digit (two digits in a three-digit
number) in the numerical designation, multiplied by 300, indicates the approximate molecular weight of

the IOO|y0Xypf0DE/H@@6&&&&&@%&9@%@%@ﬁﬁﬁiﬁﬂle‘,"&@@e@?%ﬁ@i%%%pﬂqgéciﬂ{ ﬁ&&ﬁl@ppmimme
ethylene oxide GONte rs]toi t@e]L mé)I cule a(el%,. F127 = Pluroni -E)mlﬁlvégh Iy(&@ropy ene molecular

C L, ap

weight of -7- 3,600 g/mol and a ,5)‘%%05( oxyethylanes Conte: (bfﬂ(?’%\’/l’ 7 85f8%onds to
poloxamer ?’407’1’65‘11%9% ih BRatehibobiriem s ol éxamkrst HaVe o feyosmvclyterboriolecular
weight that is iniSthecrarngewaboubsyD06%0 batit @800 ghnokend alpalyexyehyierskentent that is
in the range of abeutia8% te @@%&Eﬁ@%gﬂﬂo@'ﬂ%%ﬂiﬁ%%@%&a@, PluronicTM (available from BASF)
that is used is the F127 or the P68 grade, and in particular is the F108 grade. Another type of
release-enhancing agents that can be added to the device is selected from 10the group of
polysorbates. Tﬁﬁgiﬁ”éa(?illgﬁl}&ﬁ?’dg BRSSRE s P oy et Ko pbrenta bherrielh ey i geaieutsic
ingredientsbbtairecéid midied ey tratiolefiserbitot) eaterifiednvith fatty: acits Bxamples include
Polysorbate 20-(Iipeenitm2806 pelyeyeimened29) sorbiian.mana.iay '&%&‘?&%ﬁ%ﬂ%‘;@o

[

(TweenTh4 40 81[1&)&%%)& yﬁyl% ). sarbitan monopalmitate), Polysorbate 60 (Tween 60 or
polyoxyethylene (20) sorﬁtan’ 1@%%%655%%(%&1 e %Sgn olysorbate 80 (TweenTm 80 or

polyoxyethylene (20) sorbitan monooleate). The number 20 following the polyoxyethylene pan refers to
the total numbetisfasxicsthigtenerd@mH2CH20) prrsapsfontind initlherrioledieordarupbei: following the

polysorbatss partisaselaiashtanthe:tira-ehiatiyanigvasraiaiedir e Rolvpsyethyiens sprbitan part of

the molecule. te.is indicated 0. 20magnopalrnitate js indicated by 40, monostcarate by
“419{319 ﬂﬁlf ﬁl@]ﬁ%%?&%m a%;m% E)Puncm c—:rvais tlttéattﬁxéetlgéh%%ngcdagﬁl% he device

18t 15 10eg
60 and monooleate by 80. Another type reaIease-enaIﬁanC|ng agents
is selected fronTRHHRIELF ISV EErant Bhe Br riertdop ey s steudsimatmagrasp of
polyvinylpyn-oligfiiergalyeneisn alghek tiovisy aiscposdttonP WP I NTNe 3R Are copmeialysavailable 25
and have a molgctasweighbibatisin the §WM§@@A&Q&Q&@Q% eIk Exgmples are PVP

K25 (BASEO M\ég-grg gg;g(’j éﬁ SF.MW=40,000), and PVP. 1(9Q B_ASF,,,M =360,000),
available under the ?&deﬁar\r{ljg Kc%l%%%@%%%r%g%%olﬁe VPSRAU M hBIEENET Y8Rt that is in

the range of about 250 OD to about 500 kD; or of about 300 kD to about 400 kD. Of particular interest
is PVP K90. Impharimsrdomalith dnipepviRiasreloasessnhancingagentaesiied 01 insufficient release of
Tmcars. Furtfgﬁmmsg eaRchiecalsiatia e mAlap! INJANGECHARRACITG:A RROMPpAND e
substances su : _ , nulsifiers, hydrophilic mers, ar small molecules that are
miscible \g’léh Wategf %%%gg%@%%?ﬁﬁ?%&EJ%"%%?%%%B! ]flrtr%:ﬁ)’eydﬁ o é%g@%@%&i&?%%%n esters,
mono and’difarly REMAE5ErIEH BN Burdieuing Hpitsy rigpe snaes diar thykmde fiyesiod, hydrophilic
polymers, suchadsspsiyivirtghetioohdPs aers misiturebcthareeteMmonguaniity«n: thisncbniexs kefers to a
quantity of lesschanidQ¥eBirci8asesshzms S9hidrileasthanede At Bssdhand .ol these wiw, of
such ingredienis o, (o folal w0t oL (0F-IRIaN. 10,20 Bmbodiment e felease-enhancing agents

are combined with DMSO. For



5addition of DMSO is a necessity in order to have acceptable release of TMC278 from the implant.
The quantity of DIM80 that is combined with release-enhancing agents may be in the range of about
2% to about 15%, or of about 3% to about 15%, or of about 3% to about 10% , or about 5% to about
10%, e.g. about 10%; each percentage mentioned in this paragraph being weight/weight relative to the
total weight of the implantable device. 10 The implantable device of the invention is solid in foiin such
that it may be easily be implanted and removed in case of an adverse event such as an allergic

reaction to the HiiG2:68s Hbeishaneieifhe desage fonmjssalested sueh mteil':&g%‘?’ﬁié?@?mem
e. an

S
administration q)rfrﬁq@z%l.@% ne iment the. device gakes he form of a rod, I.e. elongated
cylinder with a srrpall diamete e.?%{);é%?g}n%eeﬁ%ﬁﬁg ﬁ%ﬁlﬁgcﬁée%%@gngpg%do EoTH, Wa#B6Ht 6 mm, or

of about 1 ram {6 S5BHE i ot About 1.5 mm to about 4 mm, or of about 2 mm to about 3 min.
The length of the cylinder may vary, e.g. it can be in the range of about 1 cm to about 5 cm, or of about

2 cm to abaut STeesiniafaRat & tthakRuh b MdRRE AP QL2 R EMR &R@H{Eﬁc? g, e.9. about 3.5
cm, or about 3.@1%51% 20about C%ﬁ . Ign?nxﬁg] r eA'nboq[irTl%nt, the cylinder takes a coin-like (flat
cilindcr) shape.tgnig tnstance the elgﬁ}[ vV 'nes%é?w%lé}ﬁsg 5ouP1 ‘l"?ﬁn% R ?YﬁdBQ&Ween 2 mm
and 5 mm, or 1:8° 33’41\4%,’:9\?%%1%\3‘?&?@@? ISl sl sfthbsarapinhintonadout 25 mm, or of

about 10 mm tod&boent 20, onofldbelirls deivdoaabont 20etme 2ER GV elumalef dae mplantable

device also detetmiesits-sbapgatbheivpiumne ofithe AeMiceIRe.deVIEe is goual o greater than 0.1 cc,
or is equah gr g@ﬁ{%[ H]g@t %ec&iagrzis equal or greater than 0.4 cc, oris equal or greater than 0.5 cc,

or is equal or greater than 0.8 cc, or is equal or greater than 1 cc, or is equal or greater than 1.2 cc, or
is equal or greater than 1.5 cc. In one embodiment the volume of the implantable device is about 1 cc.
Too large 30volthnéspéeabbt gracticalie; ancupperdimitinay beotpable]l BoasgAbised herein cc
means cubic ceplifagteraliifereventihatthe p‘ﬁtm}gggﬁ@%%y%@%%v&%gﬁgg& the device will
remain until thedgglgér_ng&jgxg%gl%%;yr%gg?d% . Ta{_a \ﬁ(;%{lmer %e%ragq%tion products anat any
remaining 35 wetting agent or-other excipient will De absor S4B PREBSHRP W RNEORTRE FEERF for
subsequent refisval BicbirdrtRelRna ¢ slenadas mlernatimp intaile Hendoetatidie repared by
melt blending tite-pedoarnsatibibsbiastégradabléepalirnéicthaiwpitingaagenhcthe JiMe243, and other

excipients, if a%uﬁm@%mﬁ%mmﬂ@m}myﬁ%eﬁ&&%melt blending using an appropriate mixer
and hot melt extrusion. The device material is then extruded through a die and cut into the desired

5length. The admirgéstration of TMC278 as in theé!aresent invention may suffice to suppress HTV
infection, but in dARASEP GROAERST Trey h B FEk SRitTIERGaIe o anaimirlistertived tlwdishibitors.
The latter Brefradiyifnehdbaneginnibitbrs oftather elasses, iy particijasihesed Osalestad from NRTIs,
Pis and fusifo:l %h%?mc@mgmmm@g%%@@A@Qﬁr@g@gqgoe%%m&ﬁham@&%&w S es, the
treatment o , nited to only the administration of an implantable device in
RN B M T e R R e

accordance with the invention I.e. as & 1smonotherapy Wi

inhibitors. This ShEGTHES} B8 FeormiieRtRidPforexam pecwRed ditbohrioBivdsgardiiely low, for
example, whergah&wigalbaleo(reprégestdd asbibemubermof vopiesad viral RINA danaspegified volume

of serum)is belowdhap200comiest ondkpsrticulasbalowapgyt 100 copies / ml, more in particular
below 50 copies / ml, specifically below the detection limit of the virus. 20 Alternatively, the invention

can be used in the E[?ev.ention a%i\ins,t transmission of HIV similarly as described in WO 2006/106103.
As noted, for tHe eVt agR st Hotreradabkp phesrasivanE e RiphavzEysishiould be kept above

a minimum plagm#daves efid e utetGengdtrils opdSatig/mic ox 26 ag/imlyan#@sng/ml. The blood
Elasma Ievells qfogéi;éiﬂmﬁh@g!%@ﬂﬁﬁﬁa@%ﬁ?ﬂ@ xabQve these iU p(l)(%)]%%%l&gga levels
ecause aglowglleyel ay.n 389 ef he fective thereby increasing the risk of transmission

of HIV infection Plasm%clfeéf\\/}el,sgg%‘g%l\ﬂ&% 3 %yrbgsﬁgﬁgﬁﬁggﬂh%%g% ﬁfb%%?rﬁfé%é@rl%’ &9% a safety
margin and to VORI CRVBIS BRIERHBr HHRRAHS PRI ey rabidde Ammilimistdsma level of 93
ng/m1. 30 homopolymers and copolymers of lactide (whick inctudes lactic acid, d-, I- and meso

lactide), glycolide (inciuding glycolic acid), e-caprolactone, p-dioxanone (1,4- dioxan-

2-onc), and trimethylene carbonate (1, 3-dioxan-2-onc). In one embodiment, the

35 biocompatible, biodegradable polymers are copolymers of lactide (which includes lactic

acid, d-, 1- and meso lactide) and glycolide (including glycolic acid). In another

embodiment, the biocompatible, biodegradable poiymer is a copolymer of lactide and

glycolide in a molar ratio of about 65% lactide to about 35% glycohde.



In a further aspect the implantable device can be employed together with an oral formulation (e.g. a
tablet) of TMC278 or even with an oral ft:itululation with a combination of HIV inhibitors. The oral
formulation of TMC278 will immediately raise the plasma levels up to the minimum required level, and
the implantable device can maintain the 35 minimum required level for a sustained period of time. The
device can be administered intermittently at a time intgrval that is in the range of two weeks to six
months. However, if side effects are apparent the oral can be discontinued and the implantable can be
immediately removed. -10- The implantable device of the invention is administered intermittently ata
time interval of gegnstléyl\{gbﬁéeﬁgsdeorPghgartic lar at a time interval mentioned herein, meaning that
the implantable device can be administered Without ary ints A RME St alcasiidtibns 5 of
TMC278. Or in BRREF-WSFR 28RTblaFab IBcoavieeasf the'mventdsficambd haministerddvithparticular

points in time séparatedtfrtmbanieamatbienbyyadimnenneriadeb atleast hvonyeeksOkiBparticular at a

time intervad aS1@1@[@3‘%@%B.ﬁfedge%_{@%‘!&l}i%ﬁ@s@Mﬁgzﬁe%&%ﬁﬁm&nE&%g% (%Léf)h administration

schedule is sim requiting few administrations and therefare dramatically redtices the problem of
"pill burden" fac@%%%’ﬁélen%é&% ﬁ@ﬁ%lﬁ%&&%ﬁtﬁ%ﬂﬁf 4?%%%%@%% FHARe e tREEtiat's compliance
to the prescribebiGfeHrS bR RET IS IERiaBIETERsEsIh Smvemibn tamtradininstered (or
implanted) at tirhintsrgalsmeitichetiaove: i b erphadinent ihe-time irerakisdsthe range of
two to three weeks:n05-IareR IOIaUL Wepks din anQihigr embodiment the time interval is in the range of
one to two,months, or two to three months, or three to four months, or four to six months. The time
interval may be several weeks, e.g. 2, 3, 4, 5, or 6 weeks, or one or several months, e.g. 2, 3, 4, 5, or
6 months or everddnger '€ tive Betediy & miphHens Poomtsatine tbin estopatbireatment of HIV
infection” or "suppiessitsd bffdlvhinfedtionit relbtetinie:a, st ation2ok thebeaurentef asuhiect being
infected with Hitlodiaperse. sdaceibRAICHIEN BIRIPHI0AHMAR BRINg, freferably, the

.

implantable de\{)ilc%)%(i)%lagtrigigi ti%P% An %Pln%le administration, for &xample ﬁlé])}/ one injection or
implantation after a fithe interva a‘i1 eadt o%se%li(g(), %%‘ﬁf% f jElé’l‘fB i‘ﬁlﬁalant every two week
or every month YPHecEskdis Peiviesy snddhiateremaiiekas thieharnbgreohFMITZVIS Ghithe implantable
device of the invertiom; 18v86186ted sfich thatithe biohchpbama canceptalionolifMGR48 is 30 kept

during a prolongsghaerio efime.ahoye. minkeumblond plasmadevel The (elyl minimum blood
plasma level" in Hllis cont%%?reE:f%err%et_of_‘rt)ﬁaeIl lowest e{fica'ciouaéqloo .plasma level, the Tatter being that
blood plasma level of TMC 278 that provide e etV trEa ey BFfl ,T)Mﬁgl%e‘ﬁ?é}@%ording, that
blood plasma |VEFGIHNIENGNRST RS BfEENE ¥ Suplresdily BITME b icaldrdthelildet plasma level
of TMC278(s képtiatractbvet@boven 36duminimunchledsuplasma tevelkef-aest 10 ng/ml, or about 15

ng/ml, or about 20 ultra, or about 40 ng/ml. In a particular embodiment, the blood plasma level of

TMC278 is keptak Qve ade el of gﬁ?out 93 ng/ml. The pla levels, of TMC278 should be kept above
these thresholdbtﬁg : SRl ve glglencgaai%setgﬁ B %vagg%% @ﬁjﬁﬂ?@%g%ﬁ&e@ﬁé%ﬁective

asma lev
thereby increas?@‘ﬁ%p?@%?f%té)t?@@wa%tﬁ&?m@@miﬁmé@é&h%@@p@mg@n the time
interval at whichdtisnadiminisieretoherdosemwilbihe higherwhederaslsbinisiration are less frequent. The

dose to be admipisteigrosheuid beraaeiaiedLna basis #h ARoLIAME/faY R, Rhgut 200 mg/day, or
about 20 mg/d 59%?&1%%1215 m /gl &9 ag ut %65@‘%/ da or abou 00 mg/day, in particular 25
mg, or 50 mg, ?ré 3 g/HJ’ay. ) e%ye%%ﬂsfe?s favetd e mu i%’l%ea ¥ Yoy 88K dEeEarPby 30 for
monthly doses. TERSEDELHTORRITHERhe AT 4APBIE g\itieer BrERa inventbmitabttlintsisbd plasma
levels of TMC2Brthelvase:embidiowtessystabielites, theyfiftictuatigithinobipitedhmaprginsnand stay at
about the samesemel during afl%gj g%gpg,qgge gg%e?gm @RPH%@&@RQ :fgré:i‘%gi%%release. 15 The

TMC278 cgntaining devi in aceordance with this ntign can be implante cutaneously by
appropriafe de |c%%ns§gc%1%0§ Q’Fyﬁt%g([: oF ﬁoenetgfté ofsu 1‘|(¥@:(i?entf;mi1 FREIET B PR o8 B ntruding into

e
as arin
a small incision@?ﬁ@%@ﬁ@fﬁé%t&’%#&%@ BErenivveninriercesuepibyPalesaimet making a small
incision in the skinmaniaBingvaifdriceps ortistampetarpulPihedeMcedhrauphthecdineisamand suturing it
shut. 2_0”In a fu%@@p@ﬁ@i?g}@g&gg@%@%{wﬁmqgﬁg ﬁ!l Sthe; 'ﬁﬁkﬁ?ﬁ%a?ﬁnﬁﬂl gig&&gznt f;l]re_l_lvlc278
potentially sen al formation, and through this.mechanism potentially degrade the :
%Q{%g?c%&ﬁ?e (gal b equﬁlaa o0, and th nggtggoﬁigé)t%g%&i%&%% 8&’1!?{ mg

a gamma jrradiation teluin-al ste ,|z’atiorF“r}”ﬁeth'od was foun . F ’@’ﬁsfér%‘égradation
(sec examiple 7" ASELSHRERSI the (SR APoBMAcT fatiR tBracHowheriianarsnenhigpitisdibual
meaning. In cer@inivftsodithe ntprehatemmtdbalt’ vairlbe fefqutangthevivmenaalpaibe itself
should be applief, Lot ambiogimanis: Be1 iR ahoubIEa0s IR MRHE AU 07 O + 5%

or + 2%, or + 1%, Lhe fallowing examples, are meant to illustrate this invention, and should not be
construed as a limitation as tg)&%s" scope. @Hlé) (fmswg}é\a}i 8%3%33“%’%153%%’8}?0 1 Yt of

interchangeably. The devices in accordance with the present invention are made of a formulation
comprising the ingredients mentioned above. Example 1:



Six grams of poly(lactie co-glycolic acid) of monomer ratio 65/35 (inherent viscosity (V) = 0.79 dl/g)
was placed in a Brabendern'T mixer with a volume of 30 cc. The mixer was heated to 100C and the
mixing blades were running at 60 rpm prior to the introduction of the polymer. After the polymer was
introduced, 18 grams of TMC278 and 6 grams of Pluroniem F108 (BASF) were fed into the mixture.
Mixing continued at these pre-set conditions for an adeélitional 5 minutes. The material was moved from
the 5 mixer, cooled at ambient conditions and subsequently fed in small portions into a DACA
compounder. TBgbagrelovasderechepiesd 19106 apsths SeRySPeet Was presseld0,d 00 rom. The
extrudate strangawgi;geg%@m@g@}y collected, the diameter of the strands ranged from 1.5 - 2 mm.
Strands were cut into samples containing 50 mg of TMC278, approximately 2.54 mm in length. Solid
founulations were individually packaged in 10 aluminum - lined packaging prior to sealing, the
packages were purgfetirand feshabowitl ritnogen vve mighkand sealeduhdennitragrnhSdmples were

terminally sierilizeda4gingrganemoniadiation Aveith amBXRAsH EO!?N%L(% élg%ty&qggqs\%ttmg agents
were mcorporattgg +Qﬁgettl?a£%@¥€v§ %rh%gllr%/ trix usm ]%5 (ggce&sm‘%}?ﬁ é%d These
Inmhese u?atlons h Yatioh of

wetting agents i rm e con
TMC278 was a ¢ %&%%%WW&%G&‘ﬁ?@f&?&lﬁéﬁr&ﬁ?&ﬁﬂ%ﬁd’ﬁ&@k@@smRﬂéﬁ@ﬂﬁ@m 73 to 74% of

the total formulation. DMSO was added to formulations at 5 and 10% of total formulation, and
gcl)uroni(CT/M F108sampies m&é&w&aﬁﬁlﬁ% zéb%éaﬁl&éfﬂb B@?@@m%{?&&ﬂ&i%@%&&‘ #BiS ex?jmple |
are (w/wy to ion ows a study aime
at demong%atl\r/]s{ﬁg%?o%?e admin t%tg%gﬁ;}ﬁ%%a%r{?#f lant %F eb%é%%’ﬁ'?ﬁ geé‘;‘%tﬁ—g SIETEA resul%/s in
rapid uptake |nt ﬁlap’i]élé‘ﬁlfée?é %fgﬁ%fé‘%OMé%é?%ﬁﬁL‘@WdWé%ﬁﬁGWW&é)ﬁéﬁﬁﬁﬁ@d in order to
compare the plagkhéakﬁﬁé@ﬂéé ahdrinéaipsbided blpavhitabifty Of EMC 20 8indhe besighe sog@fter a
single subcutaneatis:RABIRBIANONHS @b Ml taps 6RTYsar 0t 00 MG (8 HBPMRLGA 65/35 (IV

---- 0.79 dl/g) / 209 ta d trat 2 rod d of 60%
TnC278 ) gg%ag@gégg}%g?&w%mﬁw i il BOG Gl rf‘f{’@ IS Mo, A 131, B2

g). Six
B3), approximatsly S aEIE ofhh %iw%aﬁ%%) B)&’\‘/’\?é’én g 858013?1%3@6% ﬁ%@&?é)r)c WrbiigTexperimental
phase, were usegipdkeiprddennamysediioWine togs versctipded pathefdaftdlaniote area of

implantation W&&ﬂiﬁrﬁf@@@tﬁﬂénwlp@ﬁm)w%@@%ﬂﬁlcﬁﬂ%@giﬂl%c%@éuﬁﬁ@nﬁ&%&als were sedated
withgeneral angsiesia T BURAIAR a3 BIaeEcn 81058 35 i .12 glage pgnted neccle

The needle was ushedig der the skin and, the formulation was rélease the diivelitaneous
space. Two roc% ere E ﬁ?@%ﬁ’ﬁﬁgﬁ&?ﬁ%ﬂﬁ?hﬂﬁﬂm%ﬁé@é)‘-flgd@%hk’gzerhe A group of
beagles re@e|vé@3ﬂﬁ>é’akll®ﬂfpmef217®ﬁp@@ﬁéﬁomm‘@m@ﬂbﬁhé Bdropokesitgdthe
TMC278/F108/PLGA system. Blood samples were taken from a jugular vein from the dog at specified

time points aftef gose- S loo es were im laced on
5 melting ice and prote f{? g%g;@ii@?%{%ﬁas% les \?v%lr%ec%gféén%dagf appr Scl?ﬁacfﬁg 0X g for
I

10 minutes at 510 & Sration Hﬁmbqé?é??ﬁt@?@é}&%%@r?fm%%‘iﬁﬂampIes were
protected from mjﬁ?hﬁlﬁ@é’@ W@Fﬁeﬁiﬁgk@m stonddrat R VI3 hTiveconcemtratidly af ZiM278 in dog

plasma was detefnhinech by gualifiettiesratch IR GiMSIMSImethadafiersalil fiase extraction
(SPE). Plasma goncentrationspok IME2 ¢8| W% 'F]?\%%E?d @%ﬁ%r%ﬂ% qé%(j‘ up. The sample
0.1 ml allquot S cte smg ase ext ori method (Bohd Elut Certify
solid phase colsl[jmlﬁloi&s fg@) ﬁﬁ%@ é@& %gr%)k}f Eij)‘FﬂFﬁﬁ VrasneBrdieoided Wit tamssrafmethanol, 3
ml water, and BFPXEstesg e(mwmﬁremahﬁﬁbﬁ B8 fint EoetioAddu218QN mbhdiguots of plasma
the samples wei éxXiractethbouttEpivBREeloNed by @aﬁiﬂngiﬁa%@&mpww@mhmﬁﬁfml mi
acetic acidf1 M);anad;3 m}m%@e@@-@mmgg&mmwﬁdgmtﬁ_gt%n;f@%Jq%%w’ {lbAEOH 25% (98:2

v/v). The extract was evaporated to dryness and reconstitute ammonium formate, 0.01M
(adjusted to pH 4 with foulic acid! methanol (40:60)(v/v). The flow-rate to the mass 20 spectrometer

was about 100G Axaftarrsphittig abdsd tmSisrana iysisinvagueatitiettdud corcenni 18600 system

(Applied Biosystéma)oahicthwas gosipled:tosasntd RIEC- systembrline sesulis, of thisiexperiment are

summarized ingable h&@}é'%ﬂﬂ%@e@uﬂa@@@%&mﬁé%& Sg do,he det??“o{‘ &’I TMC278 in plasma for
fr

formulatlo:pjs in thch th FlO Wastabsent 'zl'dig %{Wran ged from he delay was
followed by sué’taﬁrﬁs’oofJ IS0 B FRARSAAS £ eaFéC}ﬁéﬁ??&é‘anfﬁéuFﬁféaB@n%%f the experiment.
In contrast, for%i&ﬁﬁ#@%ﬂﬁ@i@éﬁ@%ﬁt@@&%@@@p@&@bm@ﬁv(mtwyﬂhﬁ:ﬁlm@md

mixtures thereof. Minor quantity in this context refers to a quantity of less than 10%, or



30Table 1 Plasma concentratio ng/ml of TMC278 in dogs  Time (hours) Beagle Al Beagle A2 Beagle
A3 Beagle B11 Beagle B12 Beagle B13 0 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 6 <0.5 <0.5 <0,5 <0.5<0.5
<0.5 24 <0.5<0.5<0.51.03 1.07

8-

less than 5%, or less than 2%, or less than 1%, any of these w/w, of such ingredients to the
tota) weight of the implant.

I one embodiment the release-enhancing agents are combined with DMSO. For PVP
5 addition of DMSO is a necessity in order to have acceptable release of TMC278 from the

implant. The quantity of DMSO that is combined with release-enhancing agents may be in
the range of about 2% to about 15%, or of about 3% to about 15%, or of about 3% to
about 10% , or about 5% to about 10%, e.g. about 10%; cach percentage mentioned in this
paragraph being weight/weight relative to the total weight of the implantable device.

10
The implantable device of the invention is solid in form such that it may be easity be
implanted and removed in case of an adverse event such as an allergic reaction fo the
TMC278. The shape of the dosage form is selected such that it allows convenient
administration or removal. In one embodiment the device takes the form of a rod, Le. an

15 elongated cylinder with a small diameter, e.g. a diameter that is in the range of about
0.5 mm to about 6 mm, or of about 1 mm to about 5 mm, or of about 1.5 mrm to about 4
mm, or of about 2 mm to about 3 mm. The length of the cylinder may vary, e.g. it can be in
the range of about 1 cm to about 5 cm, or of about 2 cm to about 5 om, or of about 2 ¢m to
about 4 cm, or of about 2.5 cm to about 3.5 cm, ¢.g. about 3.5 cm, or about 3.0 cm, or

20 about 2.5 cm. In another embodiment, the cylinder takes a coin-like (flat cilinder) shape.
In that mstance the height varies between about I mm and 10 mm, or between 2 mm and
5 min, or 1.5 and 4 mm, while the diameter is in the range of about 10 mm to about 25
mm, or of about 10 mm to about 20 mm, or of about 15 mm to about 20 mm.

25 The volume ofthe implantable device also determines its shape. The volume of the device
the device is equal or greater than 0.1 cc, or is equal or greater than 0.2 ce, or is equal or
greater than 0.4 cc, or is equal or greater than 0.5 cc, or is equal or greater than 0.8 cc, or is
equal or greater than | cc, or is equal or greater than 1.2 cc, or is equal or greater than
1.5 cc. In one embodiment the volume ofthe implantable device is about 1 cc. Too large

30 volumes are not practicable, an upper limit may be 2 cc or 1.5 cc. As used herein cc means
cubic centimeter.

In the event that the patient does not have any adverse cffect, the device will remain until
the polymer is completely degraded. The polymer degradation products and any remaining

35 wetting agent or other excipient will be absorbed by the body without the need for
subsequent removal once all of the drug is released.



<0.5 48 <0.5<0.5<0.51.92 1.53 <0.5 72 <0.5 <0.5 <0.5 3.13 3.35 <0.5 -14- Time (hours) Beagle Al
Beagle A2 Beagle A3 Beagle 811 Beagle B12 Beagle 813 168 <0.5 <0.5 0.612 5.34 6.52 1.78

10
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25
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9.

The implantable device can be prepared by melt blending the biocompatible,
biodegradable polymer, the wetting agent, the TMC278, and other excipients, if any, using
conventional techniques, such as melt blending using an appropriate mixer and hot melt
extrusion. The device material is then extruded through a die and cut into the desired
length.

The administration of TMC278 as i the present invention may suffice to suppress HIV
infection, but in a number of cases it may be recommendable to co-administer other HIV
inthibitors. The latter preferabiy include HIV inhibitors of other classes, in particular those
selected from NRTIs, Pls and fusion inhibitors. Co-administration may be oral or
parenteral.

In certain instances, the treatment of HIV infection may be limited to only the
administration of an implantable device in accordance with the invention ie. as a
monotherapy without co-administration of further HIV inhibitors. This option may be
recomnmended, for example, where the viral load is relatively low, for example, where the
viral load (represented as the number of copies of viral RNA in a specified volume of
serum) 1s below about 200 copies / ml, in particular below about 100 copies / ml, more in
particular below 50 copies / ml, specifically below the detection Limit of the virus.

Alternatively, the invention can be used in the prevention against transmission of HIV
similarly as described in WO 2006/106103. As noted, for the prevention apainst
transmission the plasma levels of TMC278 should be kept above & minimum plasma level
of 4 ng/mi, or 10 ng/mi, or 15 ng/ml, or 20 ng/m, or 40 ng/ml. The blood plasma levels of
TMCZ78 should preferably be kept above these minimum blood plasma levels because at
lower levels the drug may no longer be effective thereby increasing the risk of transmission
of HIV infection. Plasma levels of TMC278 may be kept at somewhat higher levels to have
a safcty margin and to avoid the development of mutated HIV, ¢.g. above & minimum
plasma level 0f 93 ng/ml.

In 2 further aspect the implantable device can be employed together with an oral
formulation (e.g. a tablet) of TMC278 or even with an oral formulation with a combination
of HIV inhibitors. The oral formulation of TMC278 will immediately raise the plasma
levels up to the minimum required level, and the implantable device can maintain the
minimum required level for a sustained period of time. The device can be administered
intermittently at a time interval that is in the range of two weeks to six months. However, if
side effects are apparent the oral can be discontinued and the implantable can be
immediately removed.



216 <0.5 <0.5 0.884 8.86 7.06 3.83 264 <0.5 <0.5 2.01 7.84 6.85 4.62 336 <0.5 0.807 6.86 5.66 6.27
5.17 504 7.73 3.52 11.8 4.84 3.64 3.10 672 7.00 3.67 10.8 1.96
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The implantable device of the invention is administered intermittently at a time interval of
at least two weeks, or in particular at a time interval mentioned herein, meaning that the
implantable device can be administered without any interjacent additional administrations
of TMC278. Or in other words, implantable device of the invention can be administered at
particular points in time separated from one another by a time period of at least two weeks,
or in particular at a time interval as mentioned herein, during which no TMC278 can be
administered. Such administration schedule is simple, requiring few adrrinistrations and
therefore dramatically reduces the problem of “pill burden” faced with standard HIV
medication. This in turn will improve the patient’s compliance to the prescribed
medication.

The implantable device of the invention can be administered (or implanted) at time intervals
mentioned above. In one embodiment the time interval is in the range oftwo to three
weelks, or three to four weeks. In another embodiment the time interval is in the range of
one to two months, or two to three months, or three to four months, or four to six months.
The time interval may be several weeks, e.g. 2, 3,4, 5, or 6 weeks, or one or several

months, e.g. 2, 3, 4, 5, or 6 months or even longer, e.g. 7, 8, 9, or 12 months.

As used herein the terms “reatment of HIV infection” or “suppression of HIV infection”
relates to a situation of the treatment of a subject being nfected with HIV. The term
“subject” in particular relates to a2 human being.

Preferably, the implantable device is administered in a single administration, for example
by one injection or implantation after a time interval of at least two weeks, ¢.¢. by one

injection or implant every two week or every month.

The dose of TMC278 administered, which is the amount of TMC278 in the implantable
device of the invention, is selected such that the blood plasma concentration of TMC278 is
kept during a prolonged period of time above a minimum blood plasma level. The term
“minimum blood plasma level” in this context refers to the lowest efficacious blood plasma
level, the latter being that blood plasma level of TMC278 that provides effective treatment
of HIV, or in alternate wording, that blood plasma level of TMC278 that is effective in
suppressing HIV. In particular, the blood plasma level of TMC278 is kept at a level above
a mmimum blood plasma Jevel of about 10 ng/ml, or about 15 ng/ml, or about 20 ng/ml, or
about 40 ng/ml. In a particular embodiment, the blood plasma level of TMC27S is leept
above a level of about 93 ng/mi



3.00 2.48 840 4.32 2.69 5.41 1.66 2.61 1.89 1032 6.08 1.45 3.38 1.351.74 1.35 1176 6.38 1.09 3.43
1.231.521.47 1344 4.51 0.832 2.70 1.23 1.75 1.26 1560 3.16 0.767
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The plasma levels of TMC278 should be kept above these threshold blood plasma levels
because at lower levels the drug may no longer be effective thereby increasing the risk of
mutations, The dose of TMC278 administered also depends on the time inferval at which it
is administered. The dose will be higher where administration are less frequent.

5
The dase to be administered should be calculated on a basis of about 10 me/day to about
200 mg/day, or about 20 mg/day to about 125 mg/day, e.g. about 25 mg/ day or about
100 mg/day, in particular 25 mg, or 50 mg, or 93 mg/day. These doses have to be multiplied
by 7 for weekly doses and by 30 for monthly doses.
10

It has been found that the implantable devices of the invention result in blood plasma levels
of TMC278 that are more or less stable, i.e. they fluctuate within limited margins and stay
at about the same level during a long period of time, thereby approaching zero order release.

15 The TMC278 containing devices in accordance with this invention can be implanted
subcutaneously by appropriate devices such as an injector needle of sufficient diameter or
via a trocar, or by intruding into a small incision. The TMC278 implants can also be
removed if necessary by a scaipel making a small incision in the skin and using a forceps or
clamp to pull the device through the incision and suturing it shut.

20
In a further aspect, it was found that, although all of the release-enhancing agent are
potentially sensitive to radical formation, and through this mechanism potentially
degrade the TMC278, a gamma wradiation terminal sterilization method was found that
did not result in TMC278 degradation (sec example 7).

25
As uscd herein the ferm “about™ in relation to 2 numerical value has its usual meaning. In
certain embodiments, the term “about” can be left out and the numerical value itself should
be applied. In other embodiments, the term “about” means the numerical value + 10%, or
+ 5%, or + 2%, or + 1%.

30
The following examples are meant to illustrate this invention, and should not be
construed as & limitation as to its scope. The terms “device” and “formulation” are used
interchangeably. The devices in accordance with the present invention are made of a
formulation comprising the ingredients mentioned above.

35

Example 1:
Six grams of poly(lactic co-glycolic acid) of monomer ratio 65/35 (inherent viscosity
{IV) =0.79 dl/g) was placed in a Brabender™ mixer with a velume of 30 cc. The mixer



2.06 1.14 2.47 1.19 1680 3.09 0.580 2.00 0.989 1.61 <0.5 1848 2.12 0.733 2.09 1.20 1.49 1._16 2016
2.350.999 6.64 2.32 4.12 2.34 Example 3: This example tests different formulations for their effect
on rapid uptake into blood plasma after implantation. The study was performed in order to compare the
plasma 5 kinetics and the absolute bioavailability of TMC278 in Sprague-Dawley rats after a single
subcutaneous administration (SC) of 1 rod composedgither of I) 60% TMC278 / 40% PLGA 50/50 or
2)60% TMC278 / 20% P108/20% PLGA 50/50 or 3)60% TMC278 / 10% DMSO / 30% PLGA 50/50 or

)60% TMC278/0raDMSQU SRR (25 BLEA 500,108 Jaiies cpmposegof rug and
polymer and the qrrucgl/ olyl;p rdeV|ce co #{amlgegl?élq F108 weré prepa ed descrlbed in a previous
e

example. A deV|ce con a|n|n Wfdlm %Wﬁ?ﬁ?@ﬂ%% by %ngﬁf@w&gthe 9 grams
of PLGA 50/50 %L &30 W@lﬁ% EFQWXMMyWabm;mngmmg cafientiepolymer
was fed 15 into theapixerteighteensgtams aiHTMGL T Sawith-three: aras: 0f RMSQ:presmixed in it

5 mixer, cooled at ambient conditions and subsequently fed in small portions into a DACA

compounder. The barrel was pre-heatad to 110°C and the screw speed was pre-set to
100 rpm. The extrudate strands were continuously coliected, the diameter of the strands
ranged from 1.5~ 2 mm. Strands were cut into samples containing 50 mg of TMC278,
approximately 2.54 mm in length. Solid formulations were individually packaged in

16 aluminum - lined packaging prior to sealing, the packages were purged and flushed with
nitrogen overnight and sealed under nitrogen. Samples were terminalfy sterilized using
gamma iradiation, with an exposure level of 15 kgy.

Various wetting agents were incorporated into the TMC278 and PLGA matrix using this
15 melt processing method. These wetting agents included DMSO and DMSO with PVP.

In these formulations the concentration of TMC278 was a constant 26% {w/w) of the

total formulation and PLGA 65/35 varied from 73 to 74% of the total formulation.

DMSO was added to formulations at 5 and 10% of total formulation, and Pluronic™

F108 samples were prepared at 20% levels. All percentages mentioned in this example
20 are (w/w) towards the total weight of the formulation.

Example 2:
This example shows a study aimed at demonstrating that the administration of an

implantable device of TMC278/F108/PLGA results in rapid uptake info blood plasma

25 relative to the TMC278/PLGA. The study was performed in order to compare the
plasma kinetics and the absolute bioavailability of TMC278 in the beagle dog after a
single subcutaneous administration (SC) of 2 rods composed of 60% TMC278 / 20%
PLGA 65/35 (IV = 0.79 dl/g) / 20% F108 relative to a single subcutaneous
admintstration of 2 rods composed of 60% TMC278 / 40% PLGA 65/35 IV =

30 0.79 dVg). Six male beagle dogs (dog No. Al, A2, A3, B1, B2, B3), approximately
3 years old and weighing between 11 and 12 kg at the start of the experimental phase,
were used in the present experiment. The dogs were dosed on the left flank. The area of
implantation was first shaven and wiped down with ethano! and iodine solution.
Animals were sedated with general anesthesia. The formulation was placed in a trocar

35 with a 12 guage pointed needle, The needle was pushed under the skin and the
formulation was released into the subcutancous space. Two rods were placed in each
dog for & total TMC278 dose of 8 - 9 mg/kg. The A group of beagles received the



was added in powdered form to the mixer. Mixing continued at stated conditions for another 5 minutes.
The mixture was then removed from the mixer, cooled to ambient conditions, and extruded using a
Daca compounder. The extrudate was in rod shape with diameter 1 - 2 mm -15- The device
containing the excipient combination of DMSO and PVP (poly(vinylpyrrolidone)) was prepared in a
similar fashion to the previously described devices. A 45 gram sample of PLGA 50/50 was placed into
Brabender mixer bowl that was pre-heated to 100C. A 1.5 gram sample of PVP was placed in the

pre-heated bowhiSuithathe @A GAwThiRe ghams of PNBQWe addedie he phepermidure. The

)

three components were mixed at 60 rpm for 5 minutes, when they reached a consistent foiinulation.
Eighteen grams_of TMC278 was added in powdered form and mixing continued for another 5 minutes.

Mixture was renfovRUHERICBISBE s temadusHiiewidemito deidsestid dmpoisingithe Daca as
described in preldstisdexpietianient ARG Eigintyifentate BpaguerBawtey itatsweighipe25Qn 350 grams
were used if thenpreseRt sicheolaimate weminalbanesibelzedusing nhalalan Anesihesia
(Isoflurane at 5.( O%afgt%r Wu%lu Qs%ftgqg% (-ﬁsi%, tpe su%gical site of the anima rom the _Jorsal
cervical area to the dorsal [lumbar area was. clipped eeo H%%tl?&nzné{ﬂegié@ﬁ@g?ﬁﬁ?ﬁ?‘ﬁ?@@ﬂpper. The
area around thePSiEEHFSHRYErY HaRTekiBhEa TR Ry Rskei e bing émea dritwed avith @¥ohol, dried,
and painted with an aqueous iodophor solution of 1% available iodine. An incision of approximate

length 1 om, wesrmasiesiihe:darsum ofdhedberaeicaion.ahouka 6, saudal i e palpated
inferior edgg of ﬂle_ |%l é'} e ds&lﬂ(i%rérvgaﬁ dsetpgre%t%gafcr";om é%n%g%ing connective tissue to make a
small pocket. The 20 rod was inserted through the Incision inta t hERTSREGILSke and implanted
in place that is dbout 15-"FrACETIarc fise RrEISToHIPieckian YnciSionsorasicI6settheiinuts 8fwound
clips. Mass of imjetamrts wre recappedxisimatelyo 1i6 phsengmais efTMCAheachiplatwvas 9- 10 mg
to deliver a dosgrafapnieximate20sro/keRaRarsNesE gyiRanized gl slasianaied interyals via
inhalation of ca@&ﬂagi&x' = Sgttgea%léglngx,agl?f)d Cs}g:ge{%s \ng re p%:g.cted via cardlac puncture from all
rats at each time point. Samples Were |mmedf|:afe€iy placed on &e? ¥aLedd %ﬁfﬁéﬁ?’éﬁﬂ centrifuged
to extract the plg'frﬁﬁ WithRisa WetirotsipmpksierHe mvebTsteostdnninfplasmatyas measured
using the same wasitingd lesctfratdesdribed inapreviousexample for30ihe tag plasmel samples. The
results of the analysis ehineuplasma samples. Ak swnpRfized ipdable,2 -From.ihese data it is

apparent that deteci: vels of MC278 were not observed until 4 weeks after implantation for
samples compose_g g?%%elﬁd(r%m gsfr%&%&c&n é%eeg\)}eer,?gi Oc?fafﬁg]%%lf@r H?%\a[%r%oé%taining excipicnts

demonstrated o(éfié‘éigﬁlg)I@We??@ﬁfﬁﬁ@%%ftﬁ?ﬁ@%(%@%@’ﬁésﬂ“ btalevaretricdntraiens of
TMC278 wWére obserowdtowivers FL08 108s:usedh Fosnsulatiogs With RIMSQ buinasRMPowerg associated

with the lowest plasme A¥6-dJeysls.Eheadgiilemal £YE9 the @MACKONaRIY igrpulations

dramatically incigased the TMC278 plasma levels. Table 2: Plasma concentration of TMC278 in rats
Time (Days) TMC278/ PLGA 50/50 TMC278/F108/ PLGA 50/50 TMC278/DMS0/ PLGA 50/50

The results of this experiment are summarized in Table 1. Results indicated & delay time
25 pror to the detection of TMC278 in plasma for formulations in which the F108 was
absent, The delay ranged from 7 - 21 days. The delay was foliowed by sustained
plasma levels of TMC278 for the remainder of the time period of the experiment. In
contrast, formulations with F108 demonstrated a more rapid absorption into the plasma.

30 Table]l: Plasma concentrations in ng/ml of TMC278 in dogs

Time Beagle Beagle Beagle Beagle Beagle Beagle
(hours) | Al A2 A3 B1ll B12 B13

0 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

6 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

24 <0.5 <0.5 <0.5 1.03 1.07 <0.5

48 <{).5 <0.5 <(.5 1.92 1.53 <0.5

72 <0.5 <0.5 <Q.5 3.13 3.35 <0.5




TMC278/DMS0/ PVP/PLGA 50/50 BL 1.77 1.732.07 1 BL 7.86 1.92 2.47 BL 3.61 1.651.42 1 BL

432BL1.247BL3.87BL1.607BL7.02BLBL7

-14-
Time Beagle Beagle Beagle Beagle Beagle Beagle
(hours) | Al A2 A3 Bl1l B2 B13
168 <0.5 <0.5 0.612 5.34 6.52 1.78
216 <0.5 <(.5 0.884 8.86 7.06 3.83
264 1. <0.5 <(.5 2.01 7.84 6.85 . 4.62
336 <0.5 0.807 6.86 5.66 6.27 5.17
504 7.73 3.52 118 4.84 3.64 3.10
672 7.00 3.67 10.8 1,96 3.00 2.48
840 4.32 2.69 5.41 1.66 2.6] 1.89
1032 6.08 1.45 3.38 1.35 1.74 1.35
1176 6.38 1.09 3.43 1.23 1.52 1.47
1344 4.51 0.832 2.70 1.23 1.75 1.26
1560 3.16 0.767 2.06 1.14 2.47 1.19
1680 3.09 0.580 2.00 0.989 1.61 <{.5
1848 2.12 0.733 2.09 1.20 1.49 1.16
2016 2.35 0.999 6.64 2.32 4,12 2.34
Example 3:

This example tests different formulations for their effect on rapid uptake into blood
plasma afier implantation. The study was performed in order to compare the plasma
5 kinetics and the absolute bioavailabitity of TMC278 in Sprague-Dawiey rats afier a

| single subcutaneous administration (SC) of 1 rod composed either of 1} 60% TMC278 /
40% PLGA 50/50 or 2)60% TMC278 / 20% F108/ 20% PLGA 50/50 or 3)60%
TMC278 / 10% DMSO / 30% PLGA 30/50 or 4)60% TMC278 / 10% DMSO / 5%
PVP / 25% PLGA 30/50.

10
A device composed of drug and polymer and the drug / polymer device containing the
F108 were prepared as described in & previous example. A device containing DMSQ
(dimethylsulfoxide) was prepared by initially feeding the 9 grams of PLGA 50/50 (Iv=
0.79 dVg) into the pre-heated (120°C) Brabender mixing bowl After the polymer was fed

15 into the mixer, eighteen grams of TMC278 with three grams of DMSO pre-mixed m it
was added in powdered form to the mixer. Mixing continued at stated conditions for
another 5 minutes. The mixture was then removed from the mixer, cooled to ambient
conditions, and exiruded using a Daca compounder. The extrudate was in rod shape with
diameter 1 — 2 mm.,

20
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The device containing the excipient combination of DMSO and PVP
(poly(vinyipyrrolidone)) was prepared in a similar fashion to the previously described
devices. A 7.5 gram sample of PLGA 30/50 was placed into Brabender mixer bow! that
was pre-heated to 100°C. A 1.5 gram sample of PVP was placed in the pre-heated bowl
with the PLGA. Three grams of DMSO were added to the polymer mixture. The three
components were mixed at 60 rpm for § minutes, when they reached a consistent
formulation. Eighteen grams of TMC278 was added in powdered form and mixing
continued for another 5 minutes. Mixture was removed from Brabender, cooled and

extruded into strands of 1 ~ 2 mm using the Daca as described in previous experiment,

Eighty female Sprague-Dawley rats weighing 250 — 350 grams were used in the present
study. Animals were initially anesthetized using inhalation anesthesia (Isoflurane at
5.0%). After induction of anesthesia, the surgical site of the animal from the dorsal
cervical area to the dorsal lumbar area was clipped free of hair using an electric animal
clipper. The area around the site of surgery was scrubbed with chlorhexidine diacetate,
rinsed with albohol, dried, and painted with an aqueous iodophor solution of 1%
availabie jodine. An incision of approximate length 1 cm, was made on the dorsum of
the thoracic region, about 2 cin caudal to the palpated inferior edge of the scapula. The
skin was separated from the underlying connective tissue to make a small pocket. The
rod was inserted through the incision info the subcutaneous space and implanted in place
that is about I — 2 cm caudal to the incision. The skin incision was closed with

2 - 3 wound clips. Mass of implants were approximately 16 — 17 mg, mass of TMC27§
in each implant was 9 — 10 mg to detiver a dose of approximately 20 mg/kg.

Rats were cuthanized at designated intervals via inhalation of carbon dioxide.
Subsequently, blood samples were coliected via cardiac puncture from all rats at cach
time point. Samples were immediately placed on ice, protected from light, and
centrifuged to extract the plasma within an hour of euthanasia. The TMC278 content in
plasma was measured using the same method as that described in previous example for
the dog plasma samples.

The results of the analysis of the plasma samples are summarized in Table 2. From these
data it 15 apparent that detectable levels of MC278 were not observed until 4 weeks after
implantation for samples composed of the drug and PLGA. However, each of the
formulations containing excipients demonstrated detectable levels of TMC278 within

I day. The hghest plasma concentrations of TMC278 were observed when F108 was
used. Formulations with DMSO but no PVP were agsociated with the lowest plasma



1.3921BL3.031.351.6621BL 1.34BL 15521 EL 1.92.191.26 28 3.491.99 1.43 2.3528 2.15
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levels. The addition of PVP to the DMSO-containing formulations dramatically
increased the TMC278 plasma levels.

Table 2: Plasma concentration of TMC278 in rats

Time | TMC278/ | TMC278/F108/ | TMC278/DMSO/ | TMC278/DMS0/
(Days) | PLGA 50/50 | PLGA 50/50 PLGA 50/50 | PVP/PLGA 50/50
1 BL 1.77 1.73 2.07
1 BL 7.86 1.92 247
i BL 3.61 1.65 1.42
1 BL 432 " BL 124
7 BL 3.87 BL .60
7 BL 7.02 BL BL
7 BL 7.28 BL 2.50
7 BL 16.3 1.49 2.39
14 BL 3.4 BL 3.36
14 BL 1.94 BL BL
14 BL 0.85 BL 1.39
14 BL 1.23 BL 1.08
21 BL 1.59 0.28 1.39
21 BL 3.03 1.35 1.66
21 BL 1.34 BL 1.55
21 BL 1.9 2.19 126
28 3.49 1.99 1.43 235
28 2.15 1.19 BL 1.25
28 2.11 1.39 BL 1.8
28 BL 2.54 " BL 1.36

BL means below level of quantification (0.5 ng/ml)

Example 4
Formulations containing TMC27% and PLGA 50/50 with and without DMSO, and an

10 addttional formulation containing DMSO with PVP were prepared as described in the
previous example. Samples were incubated in PBS for 4 weeks, rinsed and dried.
Following drymg the surfaces of and cross-sections of the samples were analyzed using
scarming electron microscopy. After 4 weeks of in vitro incubation significant degradation
occurs to the devices. Surprisingly, examination of the 60/40 TMC278/PLGA samples



2.54 BL 1.36 5 BL means below level of quantification (0.5 ng/m1) Example 4 Foimulations
containing TMC278 and PLGA 50/50 with and without DMSO, and an 10additional foimulation
containing DMSO with PVP were prepared as described in the previous example. Samples were
incubated in PBS for 4 weeks, rinsed and dried. Following drying the surfaces of and cross-sections of
the samples were analyzed using scanning electron mcroscopy. After 4 weeks of in vitro incubation
significant degradation occurs to the devices. Surprisingly, examination of the 60/40 TMC278/PLGA

samples -17- demenstaiedlaigeores andsveids deysionadround the arter crgumference of the

rod as if the devj as degrading form.the surface and, into the bulk of the matrix. The addition of a
minimum of 10&&%@? ehﬁ%bg?g%ﬁ%ginofﬁiet peos’rzgg%{}ghaélﬁﬁlg%%o]?&ﬁ(a PASBRG-atrs2ddRBentire
cross-section ofHeHEViER 6HfG EuBRMROAL DI SThe e o heldnistdysibecteseloping
pores concentrate entoundthecotitersdiieuaférencengfitbsbasicesd Donsaspgdhe-cenespiration to 10%
(wiw) DMS® inareasesithecieliabllty: el hemalissuliiently npalorianengitale the bulk of the

matrix. The addjtion of PVP to a device that already contains 10% DMSO results in even larger voids
and pores (10 d%g%arsﬁ?grt\éﬁ e %%%E%?)%%Zb/éﬂﬁw ?Wgé%’%@{ﬁfé%ﬁm ivﬁﬁeét% Yo BeiaHE SF a foam.

This behavior 1@?&?@3@&@0’&%&%%aeﬁ%ﬁé%cﬁlmegﬂi@ﬁ@éaﬂﬂ%@dlﬂmddiéwmmdﬂrg fldictirequired to
penetrate the dévicerany extraios tHEPIGIO eontenteated adhessrfageattherdeMioariusite the

significant hydrephghie aakuis RhtheRo e RRdEUG. i iRignt increases the
Wettabilityﬂf the bulk %t e rc%vi%e aIIowiqua(%ﬁcFﬁﬁés flu%gl%a?%%%tg g%egﬁage%é%ég %?lg\%}é}e and provide

for a means of ?ﬁ%:s it TR ion of the agUEGOEH T%(%‘%) FERTFRE B s Hdo phobicity
of the device thili &S sAtFRe KRS ihecararatd ditfiesadiresithe dnandxdecafirethe polymer has
degraded sufficiegmifctniaijcwegiéous:ftuist thepehetiate iatherintedriof, theusleviggent his can
account for the jgngsslelay hetwaer @m@@mi9&9@&%@&9@5&@%‘&9&@a%ﬁﬂ%o'gx%%a%%hgbserved for
devices Withoute%%ggéga 2 %%gw?oer SH!Qaadde{%%] 'ﬁcreas gf)the v_vatgg uptake Intg the bulk of
the polymer, excipients can Dé Used (0 gecroase et §f1 gfﬁ’f?ﬁtéF eI 78 e kD lower the
energy nebsssanp iy SrIINSbctheERRy bigle Tivhe $7848 thrgrilye soliinelin DKMSO tharidiherefore it can
be used 25 to "EfnystallizéthT MERTS iftor ditheriancamerpheudsdrorhiologyanionaihreduced
crystallinity. TheneorystalizediiMGE278:1as PHePAGE by dissglving 10 grams gt TMG278 in 800 ml of
DMSO under g%&%}eegl{[iﬁgnﬁnfo&gnha%gr%hggf hlﬂgre millikiter of the sol_utifgn vas subsequently
poured into a flat bottomed Aluminum mold. aolition WAL KEPRfE TG BHHESHBIITS system.
Lyophilized TMES#& s collected. Two 30 grams of PLGA 50/50 were fed into DACA compounder
that was pté-set to 120C with screws rotating at 100 rpm. After the polymer was fed into the DACA
and melted, twagiaifs of lyophilized TMC278 were fed into the compounder and mixed at the set

conditions for a[}ﬁ&‘ﬂ{%%’}%‘j&{@jﬁg}e él'&etegrg%ed §tr$n%‘sg¥/{%{e§colliacted, cooled in ambient
conditions and placed In plastic bags and stored in a hitro IR B STy SRS PES #8rntial scanning
calorimetery waS{d8 W RsieaaisizeiteMaRr wnethmse ire aftbr melgprocesssing with the

PLGA. The test@ugixSG0/50sanipteENOaTAInddh0Y%ofubie JiMVMERT Sildathatbeansesrstallized from
DMSO andsl0%, (wdw)sesiderait8 7OMS QnGonRtialRLEA 50/ Q&&%B%&W%&%&P%
e
510

(W/w)TMC278 %, (whw) DMSO.that tﬁ%ﬁ n blended into the' PLGA as described in previous
examples. The%%%@t fh@?%%ﬁ Sr%g% e WO? ggr%s 6% 3(5%‘6%% Ygl%l]eﬂamrﬁ?ﬂfwgﬁi melting

point of TMC278 {Heh PNRSE L Bieidsatinsrimg fatrhorss s hndabayidetmddban contrast,

solution was subsequently poured into a flat bottomed aluminum moid. Solution was
tyophilized using & Dora-Stop MTS system. Lyophilized TMC278 was collected. Two
30 grams of PLGA 50/50 were fed into DACA compounder that was pre-set to 120°C with
screws rotating at 100 rpm.  After the polvmer was fed into the DACA and meltad, two
grams of lyophilized TMC278 were fed into the compounder and mixed at the set
conditions for an additional 5 minutes. The extruded strands were coliected, conled in
ambient conditions and placed in plastic bags and stored in a nitrogen box for analysis.
35
Differential scanning calorimetery was used to test the difference in crystallinity of
TMC278 afier melt processing with the PLGA. The test PLGA 50/50 samples contained
30% (w/w) TMC278 that had been recrystallized from DMSO and 10% (w/w) residual



5 no clearly defined melting point for TMC278 is observed when the re-crystallized TMC278 is
dispersed in the PLGA. The lowered crystallinity of the TMC278 when re-crystallized from DMSO is
also reflected in the change of the appearance of the 1IMC278 crystals following the recrystallization
10 procedure. The morphology of the TMC278 particles in the drug powder appear compact and
needle-shaped, but after the recrystallization process the particles are highly porous (Figure 3). This
porous morphology corresponds to a dramatic increase in surface area and therefore an increase in

the amount of dnuashatis-expesedankssalition edia se Nereiareinioher splbiity, To test this
effect the solubility of the recrystallized TMC /8,19.was teste nd compared with that of
unrc-crystallizegi %\/Igégl?é gng%%%ng 0 ba' More ti%ﬁxf% ?(Sﬁ%?g LORIS U EREMBIES 6 83 WS with
various po entid BleHSETeERANGH § abenteBUrdRigns o slecwaticdiitecto-Sheoinkig goinal (ethviene
ulvcol) (MGSA GPET)wheh Ddffoly(stide o diycnlicie)$30/50)mps fedintar 80 £edBrakender

mixer that was pre-dagaedAn. 406 AR with iwimgerew Llades pig:set 10-60 IRm, By ly 9 g of
MGSA co-PEG was a dgd f%II%%d ;]j% g of TMCZ781. This polymer surfac&%eﬁwggzﬁgﬁﬁgtio of
18 dispersed 1m the A

poly(monostearoy @ycero?co-succmate) and poly(ethylene glycol). The 25 number average of the
polyethylene glycol used to prepare the polymer was 2000 daltons. Once all components were added,

the temperaturelbt theanikimg:tadwltwas haEri 1y 100G mrc-thetorstent afhesbowh was Mllewed to mix

for an additionalfbinkigs o mpamsarples ware e ialien Al Al IE ML, gogled In amblent
a

conditions.and fed as sm ieces into a Dac ounder to extrudate strands for 30 testing. The
tem peratu%% of the Daca \?\fﬂéés)%%%%%% %Etgea?hhg%%sp%\ﬁe&d% S BAVE5 POBCRD R TR extrudate

was continuousiteiriietnsiueciaprorihiasigrrrarasiiviametlss Sahgiowofde extrudatc
were assayed fAFiFiMGC278contents Fivelsamplesrbomy i0 S8rirass iverscut figmdhe extrudate and
dissolved In DMER b MSR complaiei-Absatehing spiie extiidaigichig splulion was analyzed
using a Perkin %{QQ&TSQ%O%@%&% fjlttetd ¥vibth afg)iscouverglcw c%)Iumn of dimensions 3.0 mm x
150 mm x 5 micron (sin 53201}, The o TAHESE BF 58 P SRS Berts It dt 55% 19-
water and 409 WertsHitried tRaaRetowithrkarb esasistref ONI% ferait facid tirie: 1O mMvaof
ammonium forriate.idve soiobite phase was pumped at 0.4 ml/min, column was heated to 30C and
detector was set at 288 nin. The average content of the TIVIC278 in the five samples was 30% (w/w)
with a standard eviaﬂ:o ] ggu %W%P\gall\:/isorbage %.01 l\_lf'ne grams of Polysorbate 80 were pre-mixed with
9 grams of TM iif & paste priortd Be BEIHG CHnpBUHEEE dtHthe polymer. Twelve grams of
poly(lactide coglyco tide) 50/50 was fed into a Brabender mixer that was pre-heated to 70C and with
10 screws2fre-det 16180 a0l yaste wasaddeddo thyWarkrmalwaess, (e tenparatyye was raised to

100C and contents priseddatian sddiienmld Bnsies..The e as SEEREA UL Al IbG ke,
cooled at amb'e@é_%gﬂﬁg%ﬁf mg) si%gatndlg as gve rijbed in grew us ex mple. Samples of the
extrudate were assayed for TMC278 Content. iVe SAmpres,” tSt(?ﬁ% IR Q8LSHBrE UL #8M the
extrudate and didSSR&a-FESVEsSd HHalDN¢ 8% 15ebmieidh disisawsingiseftiterextradatc. The
solution was anélyzet oSy RiGsaseseliber aove:cihe:pvel agaeonirat ofihe) TME278 in the
five sampies was 3186 UG Wtye SUARCRIG dey(Ron.of 0. 9%, MIBDIRETEGS, 207 welve grams o
PLGA 50/50 weyg, fed inio the Brabender mixer %\gﬁs ﬁgre-hg{ﬂte%{}) 70C and with screw speed
pre-set to 60 rpm, Subse Uiently 9 Grams of VItami'E TPGS Was a 8675 POEF followed by
the addition of GG Méﬁ%.cﬂﬁ%?té?lf Bsrhpshertslinsreddadeid fortise sbiviane temperature of
the mixing bowPwasutaisethtoni86C:anplthe oertentsiwerealldwethtocmiedoidan adsitignal 5 minutes.

The mixture 25 wasissiapeduboking pikerfr0les:al ambistapd exirided inipAtignds as
descrlbedﬁ flr%ﬁfﬁ%m e. Samepl S offttee@(tmdate were as ?éggﬁr TMC278 content as described
mples, atc

; > t e ey o : 0
above. Five sa Mg Ih mass, were cut from Hhe extru PEIEEENERER BRISS rhe DMSO

completely dissb%éﬂ%ér BhfireredietrateorHeraveiatplespdatitgrnds of approximately 2 mm in

diameter.

Samples of the extrudate were assayed for TMC278 content. Five samples, 25 mg in
35 mass, were cut from the extrudate and dissolved in DMSO. The DMSO completely
dissolved the entire extrudate. The solution was analyzed using a Perkin Eimer Series
- 200 HPLC fitted with a Discovery C18 column of dimensions 3.0 mm x 150 mm x
5 micron (s/n 105153-01). The mobile phase of the isocratic method consisted of 55%



the TMC278 in the five samples was 27% (w/w) with a standard deviation of 1.4%. 30
Dimyristovinhophatidvicholine (DMPC) 12 g of poly(lactide co-glycolide) 50/50 were fed into a
Brabender twin screw mixer that was pre-heated to 70C and 60 rpm. Subsequently, 9 g of DMPC were
added with 9 g of TMC278 to the mixing polymer. The temperature of the mixing bowl was raised to 35
100C and the content was allowed to mix for an additi@nal 5 minutes. The mixture was scraped out of
the mixer, cooled at ambient and extruded into strands as described in first example. Samples of the

extrudate were aagayad forTMERT8 coMHentAsHescHRe dondQr-aRe Ve T hs-Average.centent of the
TMC278 in the §| Wiﬁﬁn\‘)"rﬁﬁn}? éw)ryl\gt% &ﬁtarhd%gdwdeé%g%%@ % %. Ca r Iactone
I 0

co-trimeth ieneat mk5 (compo smon scription can oun %% %of
poly(lactide co-§iftBRYEY gb?@(?\ﬁﬁg ‘F@@‘i%%%%ﬁ@@ﬁt%ﬁ SE AT HERERAL fakeprblhédted to 70C
and 60 rpm. Subsbquentin®lgsofSapYTMOP EGhfolitwétt by-digofh TWAC278 were added to the
warmed angl mixing polymer. The composition of this batch of the polymer surfactant was 1 mole

caprolacton, 1 pgle, %1:,% ylene carbonate 10and 0.15 mole poly(ethylene glycol). The number
average of poly(e neg coI) used in the synthesis of the %ymer was 750. The molecular weight

of the polymer dﬂ%@fﬁWF A TINELBEE Wrae BEOD HReHE SrRarte sTpBYHEarS oF fAEMiRASE bowl was
raised to 100C amier e datentwas aitbdedttot mirdomen dbidionalammifiptés dddanixed samples
were taken out Q@H@&dﬁjwmw%{ﬂmﬁm&%@ﬁ@imm‘% ad 1aintp-stiends agdescribed in

the first exgmple Le&o‘f tgg r ere as rT™M content as described above.
The average corﬁfent f the TMC2 %Lllrilﬂt a%%//ce“s%rﬁaige%ggs 2%1/‘“ \t/)v(ﬁ Wl’tl?lha 5 STERAAI w&btation of

0.81%. F108 20%" ¢ dP FLE%CA HYG/RRURAS m%&éé%%%ﬁ@fﬁ&m 81”&% SR dR TR SYethHreS pre-set
to 100C and 600rpo Beibdeciuertlydl8 gramst ehd MO2T8 was aickdds fotlewstbyitrgraims of F108

polymer. Mixing:xageoRtinped fone @%ﬂ@@@ﬁe@&%@é %h%@w@m&ﬁ%e%@ﬁﬁ mple was

removed from r@gx%r ogl (Tj tte to a 0 that was preset
to 80C and 100 rpmd S Hilé% es %%%&%u@ate v&leraeeaaélsaye %@7?@0%@ téas described

above, ThEaveTagRIES h%QSIf“ﬁiiéhFI\?l@é?S’ﬁW%@ﬂv@éa?ﬁ*b‘l@él Wé%aﬁﬁb@%@/%wﬂ}lﬁ/ﬁ?b%ﬁéndard
deviation of 5.02¢%rbohelalSaiiplesaum postdief ThiCRTE2ERAhPhLGA SOHP 1t 2vas3 1PLGA 50/50
were placed in mixingWnawlehaBrabander srigenthat was pre-set 30 to 100C and 60 rpm.
Subsequently 18 g of TIVIC278 was added. Mixing continued for 5 minutes after all components were
added. The sample was removed from the mixer, cooled to ambient temperature and fed into a Daca
compounder thé&ﬂﬁ%&%%@o 80C and 120 rpm. Samples of the extrudate were assayed for TMC278
content agllescribeticatsene of ReGierdge wortdnt ofeHbe PMG2¥Bimike five samplesdaas ©5% (wW/w)

with a 35standaretdemtation ﬁr&@@@eeﬁ@e Vi @ S(PMM SR lﬁ:%%r@e@‘a%ﬁﬁ ghougyefedrgplanted
into the SC@U'%J?Q&QQd%%@Eé%H&& ?gm tLbey [31?‘% Ge&{trgalefgats 50}013&%9{@[@ at a respective

dose of -21-80m Blood € tall vein of eac nthe groups were taken at 3

hours, 24 hour B RS “”/Zﬁaag?gicﬂo&g‘f@o?i %ﬁ&?@?@%ﬁgﬁgcw&%@m%é@%’ﬁ%@w& taken it
was centrifuged 88 Sept dte wutahe prasminRdgoTME 278vasiitivextrantedfrofitheistasma and

analyzed for contentrifd tesulthareistmnBag addmEidabie 3 tale S lasma lsvels kM C278 from
polymer implani3 £QQIAIRIPGSHERACIARES: ggﬁ?cga%t&ege@gﬂ(&g] & AUPPHCL ontent as described

above. Five samples, 25 mg in mass, were cut from the extrudate and dissolved in

DMSO. The DMSO completely dissolved the entire extrudate. The average content of
the TMCZ278 in the five samples was 27% (w/w) with a standard deviation of 1.4%.

30 |
Dimyristoylphophatidvicholine (DMPC)
12 g of poly(lactide co-glycolide) 50/50 were fed into a Brabender twin screw mixer that
was pre-heated to 70°C and 60 rpm. Subsequently, 9 g of DMPC were added with © gof
TMC278 to the mixing polymer. The temperature of the mixing bowl was raised to

35 100°C and the content was allowed to mix for an additional 5 minutes. The mixture was
scraped out of the mixer, cocled at ambient and extruded into strands as described in first
cxample. Samples of the extrudate were assayed for TMC278 content as described




[ - TMC- PEG F108 Vitamin E TPGS Con o
Time (Days) MGSA co-PEG Polysorbate 80 DMPC .CAP- T
0.1254.44 15.82 7.459.70 4.20 16.07 1.43 1.34 3.50 3.84 3.11 0.68 0.750.75 3 0.46 2.29 1.11 0.72

0.51.0
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above. The average content of the TMC278 in the five samples was 19% (w/w) with a
standard deviation of 1.02%.

Caprolactone co-trimethylencarbonate co-Polv(ethylene glycol} (Cap-TMC-PEG)
5 (composition description can be found in US2006/0034797).
12 g of poly(lactide co-glycolide) 50/50 was fed into a Brabender twin screw mixer that
was pre-heated to 70°C and 60 rpm. Subsequently, 9 g of Cap-TMC-PEG foliowed by
9 g of TMIC278 were added to the warmed and mixing polymer. The composition of this

batch of the polymer surfactant was 1 mole caprolacton, 1 mole trimethylene carbonate

10 and 0.15 mole poly(ethylene glycol). The number average of poly(ethylene glycol) used
In the synthesis of the polymer was 750. The molecular weight of the polymer
surfactant, Cap-TMC-PEG was 5800 daltons. The temperature of the mixing bow! was
raised to 100°C and the content was allowed to mix for an additional 5 minutes. The
mixed samples were taken out of the mixer, cooled in ambient conditions and extruded

15 mio strands as described in the first example. Samples of the extrudate were assayed for
TMC278 content as described above. The average content of the TMC278 in the five
samples was 27% (w/w) with a standard deviation of 0.81%,

F108

20 6 g of PLGA 50/50 was placed in miximg bow! of 2 Brabender mixer that was pre-set to
100°C and 60 rpm. Subsequently 18 grams of TMC278 was added followed by 6 grams
of F108 polymer. Mixing was continued for 5 minutes afier alt components were added.
The sample was removed from mixer, cooled to ambient temperature and fed into a Daca
compounder that was preset to 80°C and 100 rpm. Samples of the extrudate were assayed

25 for TMC278 content as described above, The average content of the TMC278 in the
five samples was 35% (w/w) with a standard deviation of 5.02%

Control Samples composed of TMC278 and PLGA 50/50

12 g of PLGA 50/50 were placed in mixing bowl of a Brabender mixer that was pre-set
30 10 100°C and 60 rpm. Subsequently 18 g of TMC278 was added. Mixing continued for

5 minutes after all components were added. The sample was removed from the mixer,

cooled to ambient temperature and fed into a Daca compounder that was preset to 80°C

and 120 rpm. Samples of the extrudate were assayed for TMC278& content as described

above. The average content of the TMC278 in the five samples was 55% (w/w) with a
35 standard deviation of 1.6%.

The various polymer implants described above were implanted into the scapular region
of a group of 5 Sprague Dawley male rats (250 - 350 grams) at a respective dose of



0.30714na0.530.631.39rila1.831.880.1n/a0.52n/a 3.59n/a0.26 1.550.38 3.56 0.48 0.25
21 0.45 3.37

21-

80 mg/kg. Blood samples from the tail vein of each rat in the groups were taken at
3 hours, 24 hours, 48 hours, 7 days, 14 days, 21 days and 28 days. After the blood
sample was taken it was centrifuged to separate out the plasma. The TMC278 was

extracted from the plasma and analyzed for content. The results are summarized in
5 Table 3.

Table 3: Plasma levels of TMC278 from polymer implants containing surfactants, dosed
at 80 mg/kg in a rat model

Time | MGSA | Polysorbate | DMPC | CAP- F108 Vitamin | Control
(Daysy | co-PEG | &0 TMC- E
PEG TPGS

0.125 | 4.44 15.82 7.45 9.70 4.20 16.07 1.43
I 11.34 3.50 3.84 3.11 0.68 0.75 0.75
3 0.46 2.29 1.11 0.72 0.5 1.0 0.30
7 0.53 1.39 1.88 0.1 n/a 0.52 n/a
8 n/a n/a n/a n/a 3.59 n/a 0.26
14 0.63 1.83 1.55 0.38 3.56 0.48 0.25
21 0.45 3.37 1.66 0.52 3.25 0.50 0.10
28 0.49 3.37 1.68 0.66 3.60 0.54 0.12

10 n/a = sample was not taken at that timepoint

Results of the experiments comparing the various surfactants on the plasma level of
TMC278 indicated that all surfactants demonstrated a higher initial TMC278 plasma
level relative to the control samples without & surfactant. In fact, the mcreased dose used
in this experiment resulted in eliminating the lag time even in the control sampies,
though after peaking at the 3 hour time point 2 steady decrease in plasma levels was
observed for the duration of the experiment. Polysorbate 80 and Vitamin E TPGS were
associated with the highest initial plasma levels of TMC28, both about 16 ng/ml,
however only the Polysorbate 80 and the F108 were able to maintain the highest plasma
20 levels of TMC278 over the 28 days.

The F108 samples in addition to the controls were tested in one study previous to the

study testing the other enhancers since there was a limit to the number of animals that

could be tested simultaneously. The composition of the samples in the earlier study were
25 60% TMC278 and 40% (w/w) PLGA 50/50 in the case of the control and 60% {(wiw)



1.66 0.52 3.25 0.50 0.10 0.49 3.37 1.68 0.66 3.60 0.54 0.12 Results of the experiments comparing
the various surfactants on the plasma level of TMC278 indicated that all surfactants demonstrated a
higher initial TMC278 plasma level relative to the control samples without a surfactant. In fact, the
increased dose used 15in this experiment resulted in eliminating the lag time even in the control
samples, though after peaking at the 3 hour time pointa steady decrease in plasma levels was
observed for the duration of the experiment. Polysorbate 80 and Vitamin E TPGS were associated with

the highest initiahtashatsvels o) FME23dkoth rbaut 36 310/ml chewsyer-anithenRalysorbate 80 and
the F108 were ghle,fq main atteawsm%\pmm@eﬁ%%@ eI MERRR oYpr e 2R days, The F108

samples in addition.to the controls were tested in one study previous to t dy"[estlng e other

enhancers sinc thar8 WS & Tt B IRS KA ER POraTi HAS A AId DAGe S darsermahidsusly. The
composition of @ﬁ*@%@?ﬁﬁ@@tm tHesaneihsterpavers @606 94 TME 27 8hardh4084r (w3 GA 50/50 in
the case ofithe ieontted &nth &M (wiMly w22 rsEMELE82R0%0 (/)7L 08h a6l 200 RLGA 50/50. In

contrast, the othgl.6 SRR concentration,(as noted below) of
TMC278. This W%I%d%}r?ép%ﬁle it W?gﬁ\%}irgﬁ(gg@tgg% g\r{gg)e%ls}?#%é ges %]Sss olfeﬁb/(f) fgf some of the

other excipient§ THarardte 8%%?1& ton %?W@%‘?s%%ﬁ% %‘ﬁﬁéf?@é?%%‘fﬁ?é@@ﬂ?‘dﬂded in the
same study wadetiiReiiencos. 3o 7 (kv AemnoTieatoheentetioh: dhgrlarcérvas nctbased to 30%
w/w in order to tprovidehthé=bestpadsiideschance for the surfactant to affect the solubility. Interestingly,
even at loyypr concentration relative to the other enhancers, the F108 demonstrated amongst the
highest performers for e.tong term higher levels of TMC278. 10 Example 7: Sterilization Study For
those sampleﬁ% ?313%?@: a nitrogen atmosphere, the following procedure was
followed. Polynkéf Paﬁf@m;@rélﬁré/pmmé@m@rmﬁq 608G TMC2TB sahet 2 (86 BLGANE0/50 as
described abow&o%m'pI@SM@M@%&C%E&&M@@H@H&@@@%&&&&@W%O@mﬁ@i@ﬁ@%@f a

nivogen glovetip, A NISIAE AUKDISYEIESa ExECAe sansising,plpree umjaute vacuum

purges ea foIIowed Dy, nitr s were transferred main cchamber and

e | in
allowed to 8quitiata SvaraR %%nl%“ﬁé’ c‘hﬂg&?@g ?Eeb%e‘ﬁﬂﬁ?&%ﬁé’ﬁ@?%ﬁ’ﬂl?evﬁéuches were
sealed before rétefoved wmmf@w@mmc@@mmm felnovediroimoglovetivkngnd
iradiated as 2(diteatepled heosetsanfaied thatsveie ictadistednyarierambientingaditionswere placed in
vials and alumigen.peseheR- VIR DERSSRala vdss Ambient.condiigns, and were stored at

from the nitrogen giovebox. Samples were removed from glovebox and irradiated as
20 directed.

Those sampies that were irradiated under ambient conditions were placed in vials and
aluminum pouches, which were heat sealed under ambient conditions and were stored at
0°C until they reached that temperature. The samples that were processed at 0°C were

25  stored at 0°C. Subsequently, the samples were removed from freezer environment and
immediately placed in the irradiator. Following irradiation the samples were assayed for
TMCZ78 content. The results are summarized in Table 4.

Table 4: Testing of Effect of Gamma Irradiation Process Parameters on Recovery of
30 TMC278 from Polymer Specimens

Exposure level Process environment | Process TMC278 recovery
(kgy) Temperature

25 Nitrogen 0°C 90%

25 | Nitrogen 0°C 89%

25 Nitrogen Room Temp 85%

25 Nitrogen Room Temp 78%




OC until they reached that temperature. The samples that were processed at 0C were 25 stor(_ad at 0C.
Subsequently, the samples were removed from freezer environment and immediately placed in the
irradiator. Following irradiation the samples were assayed for TMC278 content. The results are
summarized in Table 4.  Table 4: Testing of Effect of Gamma Irradiation Process Parameters on
Recovery of 30 TMC278 from Polymer Specimens E>§|@osure level (kgy) Process environment Process
Temperature TMC278 recovery 25 Nitrogen 0C 90% 25 Nitrogen 0C 89% 25 Nitrogen Room Temp

85% 25 NitrogehxRowons Fechp 78%Pxa3sdEaposuractevebkgy) Process enViriTeEr R56cesS
Temperature TM&%?S recovery 25 Ambient Room Te npe%%‘ggature

25 Ambient Room Temp 82%

25 Ambient Room Temp T7%

15 Nitrogen Room Temp 94%

13 Nitrogen Room Temp 105%

control N/A N/A 100%

.| control N/A N/A 100%

From the data it can be seen that exposure leve! of irradiation is the most significant
factor in achieving complete recovery of TMC278 from irradiated samples. Only 81% of
the TMC278 was recovered from samples that were irradiated at 25 kgy (under nitro gen)
5 relative to 100% average recover of samples irradiated at 15 kgy (under nitrogen). For

the two sets of samples that were irradiated at 25 kgy at ambient temperature there was
only a slight increase in recovery from samples packaged under nitrogen versus samples
packaged under ambient conditions. At 25 kgy, reduced temperature was important in
achieving complete recovery of TMC278, however, at 15 key, since 100% was already

10 achieved without reduced termperature, obviously, reduced temperature is not required.
In addition, the samples that were exposed to 15 kgy frradiation under nitroge
environment were analyzed for impurities stemming from TMC278 degradation. A
DE/AD MS 07 TSQ Quantum mass spectrometer was used to detect impurities and
results indicated no new impurities formed by the irradiation.

Samples containing TMCZ78 and the various enhancers were irradiated in preparation
for animal testing. The samples were irradiated at 15 kgy in a nitrogen environment and
at ambient temperature as described 2bove. Three samples of each type were tested at
these conditions and compared against an average of three controls (non-irradiated) per
20 sample type. The results are summarized in Table 5. There is virtually no difference
between the irradiated and non-irradiated in the batches containing the F108, Vitamin E
TPGS, Cap-TMC-PEG, and MGSA co-PEG. There is some variability between gamma
and non-gamma irradiated batches in the case of those devices containing either DMPC
or Polysorbate 80, however, since the error in the measuring process is about 5% it is not
25  adramatic difference.

Table 5: Percentage by weight of TMC278 in irradiated samples versus non-irradiated
samples that contained surfactants



25 Ambient Room Temp 77% 15 Nitrogen Room Temp 94% 15 Nitrogen Room Temp 105% control
N/A N/A 100% control N/A N/A 100% From the data it can be seen that exposure level of irradiation is
the most significant factor in achieving complete recovery of TMC278 from irradiated samples. Only
81% of the TMC278 was recovered from samples that were irradiated at 25 kgy (under nitrogen) 5
relative to 100% average recover of samples |rrad|ategl at 15 kgy (under nitrogen). For the two sets of
samples that were irradiated at 25 kgy at ambient temperature there was only a slight increase in
recovery from samples packaged under nitrogen versus samples packaged under ambient conditions.
At 25 kgy, redyced temperature wasAnpastarivit2aghievsag completadeeaveryotJMi278, however,
at 15 kgy, since 100% was already! I@achie¢eshidthast reduce ddermpsratysanakviously, reduced
temperature is|not required. In additipmtie samples that were expesed fioh3hkaydsradiation under
nitrogen envir rﬂ&@ﬁﬁ\%@ﬁtalyzeoﬁﬂ)ﬁ%{mﬁr@es stemming frami%/t@%% degradation. A DE/AD MS
07 TSQ Quant trom ed-to-detectimptijties-andresults-indicated no new
impurities for %&%Gt%%%iation 1% Sota gfes containing TM %52‘%6%% the various enhancers were
irradiated in prePA&fafion for animal t@stingk. The samples were nt&dlated)at 15 kgy in a nitrogen
environment aWWQW{)E(@§ﬂEbLHUEU above: . r;/ef “'"“p.eo of-each-type were tested
at these conditions.and compared against an average of three controls ()non -irradiated) per 20 sample
type. The resulty ke mmR&itzed ih2PabiB.5)There is virtually 26. ﬁileft)e”t‘ence between the jrradiated
and non-irradigteghin the batches Copaining the F108; Vitarmimn Spcap-FMe-PEG;-and MGSA
co-PEG. Theré-is-some variability betiween gamma_and non- g@mmé irradiated batches injthe case of
those devices containing either DMPC or Polysorbate 80, however, since the error in the measuring
process is about 5% it is not 25a dramatic difference. Table 5: Percentage by weight of TMC278 in
irradiated samples versus non-irradiated samples that contained surfactants -24-




Average TMC278 content - Gamma (standard deviation from the mean) Average TMC278 content -
non-Gamma (standard deviation from the mean) MGSA co-PEG 29.6% (1.54) 26.7% (0.89)
Polysorbate 80 35.3 (1.48) 29.0 (0.28) DMPC 23.3 (8.81) 18.6 (0.32) Cap-TMC-PEG 26.0 (0.22) 25.7
(0.46) VitaE-TPGS 26.6 (0.35) 25.5 (0.7) F108 61 (1.13) 59.8 (0.64) -25- Claims | An implantable
device comprising a biocompatible, biodegradable polmer mixed with TMC278 and with one or more
release-enhancing agents selected from the group 5consisting of poloxamers, polysorbates, and a
combination of dimgthyl sulfoxide (DMSO) and poly(yinyl pyrrolidone)(PVP). 2. The device of claim
1, wherein the device weighs more than 100 mg. 10 3. The device of claim 1, wherein the device
weighs more than 500 mg. 4. The implantable device of any of claims 1 -3, shaped as a cylinder.
5. The implantabl & UEWREEGPEI AR, $9RRFgRe dilivstapatiatidindtmadahiperofabouti €5 wiin 15t0
about 4 nun, and MGt tharishintherangeratabeutdf:gndsmaheutAcm.§ dhgdyplantable device
of claim 4, Baving @ diameleriatisin e 1angeof ARPUL 0 MINRAY0HL 30 mim, and a length thatis
° evice FeTaims" 26\

in the range of ab M%b m.to lfout 5C ZOZ %e of any o , Wherein the
device contains frggh a Ei%l ?[89)3’ gu%%)artrr ‘?rgé o,]n %) }%r\-(g ' about 40% to about 60%, or from about 50% to
about 60%, of TMC278.

2. The device of claim 1, wherein the device weighs more than 100 mg.

10 3. The device of claim 1, wherein the device weighs more than 500 mg.

4. The implantable device of any of claims 1 - 3, shaped as a cylinder.

5. The implantable device of claim 4, having a diameter that is in the range of about 0.5 mm
15 to about 4 mm, and a length that is in the range of about 1.0 cm to about 4 cm.

6. The implantable device of claim 4, having a diameter that is in the range of about 1.0 mm
to about 3.0 mm, and a length that is in the range of about 1.5 em to about 3.5 e,

20 7. The device of any of claims 1 - 6, wherein the device contains from about 10% to about
70%, or from about 40% to about 60%, or from about 50% to about 60%, of TMC278.

8. The device of any of claims 1 - 7, wherein the biocompatible, biodegradable pofymer is
selected from copolymers of lactide (which includes lactic acid, d-, 1- and meso
25 lactide) and glycolide (including glycolic acid).

O

. The device of claim §, wherein the biocompatible, biodegradable polymer is a
copotymer of lactide and glycolide in a molar ratio of about 50% to about 65% lactide
to about 35% to about 50% glycolide.

30
10. The device of any of claims 1 — 9, wherein the device contains from about 15 % to
about 25 % of biocompatible, biodegradable polymer.
11. The device of any of claims 1 — 10, wherein the release-enhancing agent is a
35 poloxamer,

12, The device of claim 11, wherein the release-enhancing agent is poloxamer 338.



8. The device of any of claims 1 - 7, wherein the biocompatiblc, biodegradable polymer is selected
from copolymers of lactide (which includes lactic acid, d-, 1- and meso 25lactidc) and glycolide
(including glycolic acid). 9. The device of claim 8, wherein the biocompatible, biodegradable polymer is
a copolymer of lactide and glycolide in a molar ratio of about 50% to about 65% lactide to about 35%
to about 50% glycolide. 30 10. The device of any of claims 1 - 9, wherein the device contains from
about 15 % to about 25 % of biocompatible, biodegradable polymer. 11. The device of any of
claims 1 - 10, wherein the; I@faagg,- ing is a 35poloxamer. 12. The device of claim 11,
wherein the releaszﬁ-eqﬁliglg];cgin% r&gfﬁ%ﬁ%%%x%@%%?:%%d 13, The i:ﬁgl\§i§e0 of ﬁi}tgf(%lg)lms 1-12,
wherein the devicé tontains or IbEI o4t B5EeI ATV, BrodahrEnsiit Todwis abeueBes, or of
about 15% to aboli#!¢&59%ndpagiRE keedse-enhancing agent. 514. The device of any of claims 1 - 13,
wherein the device contains from about 10% to about 80%, or from about 10% to about 30%, or from

about 15 tozabo % %0, aid bigeompatible, biodegradable palymer. =~ 15. The
sabout 294 d&-Pe @P% 39&81& ¥ -q ? kY e}..lnat%e gévt eOCP%%A gnP %?hle[} (&ﬁ’ge of about

device of any of cl%imstl.%oé/m, \%hereln when present, t 1e amoun SO A
3% to about 10%. 18 The W&V 8%?21?1’%} P ATrAROTE 40 LA BTstEra Tnfermrtendy me& time interval
from about 2 weelkS8t 286utos e rhso faratibistihtpd4tvaieletioriyds: .

I5. The device of any of claims 1 — 14, wherein when present, the amount of DMSO is in
10 the range of about 3% to about 10%.

16. The device of any of claims 1 — 14, administered intermittently at a time interval
from about 2 weeks to about 3 months, for treating HIV infection,

15



