Long Term Treatnment of HIV Infection Field of the Invention 5This invention
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One class of HIV drugs often used in HAART is that of the NNRTIs, a number of

which are currently on the market and several others are in various stages of

35  development. An NNRTI currently in development is the compound 4-[[4-[[4-
(2-cyanoethenyl)-2,6-dimethylphenyl]-amino]-2-pyrimidinyl]-amino]-benzonitrile, also
referred to as TMC278. This compound not only shows pronounced activity against



20 burden in that it involves the adm nistration of dosage forns of
relatively small size and additionally does not require frequent dosing. It
woul d be attractive to provide anti-H V therapy involving the adm nistration
of dosage forns at long tine intervals such as one week or |onger, or even
one nonth or |onger. 251t now has been found that the intermttent

adm nistration of parenteral formulatiogs of the NNRTI TMC278 at tinme
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In one aspect the present invention relates to the use of a parenteral formulation

comprising an anti-virally effective amount of TMC278 or a pharmaccutically
acceptable acid-addition salt thereof, and a carrier, for the manufacture of a

35  medicament for the treatment of a subject infected with HIV, wherein the formulation
is to be administered intermittently at a time interval that is in the range of one week to
one year. Or, the present invention relates to the use of a parenteral formulation
comprising an anti-virally cffcctive amount of TMC278 or a pharmaccutically



cycl ohexanesul fam ¢, 2-hydroxybenzoi c, 4-am no-2-hydroxybenzoic, and the
like acids. -4- The termaddition salts also conprises the hydrates and the
solvent addition fornms that can be derived of the conpound TMC278. Exanpl es
of such fornms are e.g. hydrates, alcoholates, and the |ike. 5TMC278 occurs
in stereoisoneric fornms, nore in particular as E- and Z-isonmeric forns. Both
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sulfuric acid; nitric acid; phosphoric acid and the like; or organic acids, for example,
acetic, propanoic, hydroxyacetic, 2-hydroxypropanoic, 2-oxopropanoic, oxalic,
malonic, succinic, maleic, fumaric, malic, tartaric, 2-hydroxy-1,2,3-propanetricar-

35  boxylic, methanesulfonic, ethanesulfonic, benzenesulfonic, 4-methylbenzenesulfonic,

cyclohexanesulfamic, 2-hydroxybenzoic, 4-amino-2-hydroxybenzoic, and the like
acids.



In certain instances, the treatnent of HV infection may be limted to only
the admnistration of a parenteral fornulation of TMC278 in accordance with
t he net hodol ogy of this invention, i.e. as nonotherapy without

co-adm nistration of further HV inhibitors. This option nmay be recomended,
for exanple, where the viral load is 15relatively [ow, for exanple where the
viral load (represented as the number of_ copies of viral RNAin a specified
vol une of serun) is bel ow about 200 copies/nl, in parti cuI ar bel ow about 100
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30  Also meant to be included for use in this invention are salts of the sterecoisomeric forms
of TMC278, in particular the salts mentioned above of Z-TMC278 or of E-TMC278.

Whenever used herein, the term “TMC278” refers to as well the base form as any
pharmaceutically acceptable acid-addition salt thereof, and also to the stereoisomeric

35  forms of TMC278 as well as any pharmaceutically acceptable acid-addition salt of said
stereoisomeric forms, In particular, the term “TMC278” refers to the E-isomer of
TMC278 as well as its pharmaceutically acceptable acid-addition salts.



weeks, or two to three weeks, or three to four weeks. In another enbodi nent
the time interval is in the range of one to two nonths, or two to three
nonths, or three to four nonths. The time interval may be at | east one week,
but may al so be several weeks, e.g. 2, 3, 4, 5 or 6 weeks, or at tine
intervals of one nonth, or of several nonths, e.g. 2, 3, 254, 5 or 6 nonths
or even longer, e.g. 7, 8, 9 or 12 nontks. In one enbodi nent, the parenteral
formulation is adm nistered at a tinme interval of one, two or three nonths.
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S The plasma | evels of TMC278 shoul d be kept above these threshold bl ood

pl asma | evel s because at |ower |evels the drug may no | onger be effective
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or 15prefer @Qlememfo?ﬁapﬁu&a@eaehm@érea ﬂtim&wﬁbf&%ﬂ% §rtthf'éTe 'nQﬁ'lthsThe present
invention i %n rOHe use of 5 3 er al f(%rrrura ons of ne active
i ngr edi ent EAhEFTY %P%WS‘?“e af ‘ﬂ‘é& HP‘eO“o‘? B parenigrel 8‘?‘“‘%‘ [0 REVE to be
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liquid and g@r}{plpﬁc@, iletYentPsuéanib@ instructed to take their medication at a certain day of the
30  week, where the formulation is administered on a weekly schedule, or at a certain day
of the month in case of 2 monthly schedule. The time intervals between each
administration of a parenteral formulation of TMC278 may vary. For example, the
intervals may be shorter where the blood plasma levels of TMC278 are deemed too
low, e.g. when these approach the minimum blood plasma level specified hereinafter.
35  The intervals may be longer where the blood plasma levels of TMC278 are deemed too
high. In one embodiment, the parenteral formulations of TMC278 are administered at
the same time intervals, for example every week, or every two weeks, every month, or

at every time interval mentioned herein. Having time intervals of the same length has



20nmost cases will be aqueous. In the latter instance, the carrier conprises
sterile water, though other ingredients may be included. The carrier my
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et hyl ene glycol, propylene glycol, or a polynmer acting as co-solvent such as
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aci d, sadi uAPRIEYm b sRasifically b@iO\a&iedietegbm limit o the ytireg. ad e f'¢féecchizs amogwsodi um
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anti - oxi danEns p'«yr@clu(l:ar%, l?lg Blo g p[sas S eFevgldoffTrl\}B&’}8 1s kept at a level above a minimum

blood plasma level that is in the range of about 5 to about 500 ng/ml, or about 5 ng/ml
to about 200 ng/ml, or about S ng/ml to about 100 ng/m}, or about 10 ng/ml to about 50
35  ng/ml More in particular, the blood plasma level of TMC278 is kept at a level above a
minimum blood plasma level that is in the range of about 5 to about 50 ng/ml, or in the
range of about 10 to about 50 ng/ml, or in the range of about 15 to about 50 ng/ml. In
certain embodiments, the blood plasma level of TMC278 is kept at a level above a



group consi sting of benzoic acid, benzyl alcohol, butylated hydroxyani sole
(BHA), 35butyl ated hydroxytol uene (BHT), chlorbutol, a gallate, a

hydr oxybenzoat e, EDTA, phenol, chlorocresol, netacresol, benzethoni um
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30  the same level” does not exclude that there can be small fluctuations of the plasma

concentrations within an acceptable range, e.g. within about 30 % in particular, within
about 20 %, {urther in particular within about 10 %.

The concentration (or “C”) of TMC278 in the plasma of a subject is generally
35  expressed as mass per unit volume, typically nanograms per milliliter (ng/ml). For
convenience, this concentration may be referred to as “plasma drug concentration” or

“plasma concentration” herein.



Thi s exanple shows a study ainmed at denonstrating that the adm nistration of
a parenteral formulation of TMC278 results in stable blood plasma | evels
during a 10 prolonged period of tine. By increasing the dose of TMC278 of
the parenteral fornulation higher blood plasma | evels are obtained, for
exanpl e a dose of about 10 ng/kg is expected to result in effective blood
plasma | evels. By adm nistering the pargnteral fornulation intermttently at
time intervals of one nonth, stable bl ood plasma | evels of TMC278 are
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on EDTA) were ar vein romt redose), 0.5,
1, 2, 4, 8, alzczve 32, 48, 72, 96 144, 192, 240 and 312 h after dose
35adm ni stration, After sarrpl i ng, the bl ood sanpl es were i nmmedi ately pl aced

o0 5 3Bl BAESH Lt AT A e o0 SR o S BRI 20

| nredi atlg@l y peefidratly by pabcatanans opinasmascs anpdremiswetiar. pr ot ected from | i ght,

pl aced on nelting ice and stored -13- at -18C until analysis. Frozen plasma
sanmpl es were transferred for bioanalysis. Since TMZ278 was still detectable
in the plas/the Behst Byentiondy baspd prode L eldareairildpaHkations Bl a8 es of bot h
dogs were Cﬂiglreel(idneqimm hed ﬂﬁ@l}é&)réﬁte maflire 6Fhe Za?rneererll hh06to bkABlectéd4uchnd 148.

These sanpl es, were ana ssed an anal 232

post - dose, & '&SBB%WWS%*’P%Q?‘PBFVI ?g%%anﬁ\%.m é’@i’ﬂu @jﬂ S %%?{ 1Pac 1 ynph
node (atZOt hewsi @ecsofill |bnjaqattt>usﬁr)thedﬂttea1nmg@| thefenwier tdreprisonstemle eateed hind | eg
and on a nMuggl, Qttneltﬂgre&lhq?nﬁg bbglcﬁﬁiteh %e%gltr@f m‘a‘ tafs@%&ﬂﬁﬂra%gkkbﬁzeﬁtxam nation.

Al tissue sa es we froml ch possi bl e and stored
on nelting f&&xample a%alﬁﬁtr%§u s R0 pIPTBP%’@t éttlyteﬂeatywlghtopﬂﬁtﬁ &lt/feﬂiéa at =
-18C. Final la)polyﬁiér adilp i ennadlvdak 0t as polpbiaylaasgloed 1 (BEG et palyeddyyldiéd. Thi s

sanpl e was d _and analysed simlarly to the other blood sanples. The
concentrati £ 05951%@5?1?@9 5]dog pl asma was determined by a qualified research

15LC- MSEMB met hod after solid phase extraction (SPE). Plasma concentrations
of TMC278 WebeniiRtSsIRINRY of{HeQE( R QRGousEIRIiRNEI 1ﬁ§f@dt'éﬂs i %e%aaealtes (0.1 m

al i quots of plasmg) re ext ra ed usi. S ex tion met hod
(Bond El ut t%rﬂafeflﬁ?mé riylabiqas tg%?‘iﬁlr’fﬁénggﬁ rp'fﬂlcdzggl‘ill A %‘l*f’ﬁe SPE col um
was condi ti promebting tffecd sudh agsdlnbihiadrs adl surfaviaiiieror anpdediend bagehdtcaacid 1 M 20

After addi tigp ofy &gl 8654 Exathi JQu %gddm%ngt B4 8l ALY fie, sarpl es

were extrac m wat er,
1 m acédfi ccrdedgxiringeryatives. pﬂpprm)tlh@rmlo CRIFENSAgH @mﬁ Weeyclofextas qiiethers n

met hanol / NH4gHnged (98! tl?eredf/wh)erelrﬂ_ R dridraet thwagdrexpelsf &dhd 0 dryness and
reconstitut eq1 drog}ucose umls of the cyclodextrin are substituted with C;salkyl, particularly
methyl, ethyl or isopropyl, e.g. randomly methylated p-CD; hydroxyCisalkyl,
particularly hydroxyethyl, hydroxypropyl or hydroxybutyl; carboxyC;salkyl,
35  particularly carboxymethyl or carboxyethyl; C)salkylcarbonyl, particularly acetyl.
Especially noteworthy as complexants and/or solubilizers are B-CD, randomly
methylated 3-CD, 2,6-dimethyl-3-CD, 2-hydroxyethyl-3-CD, 2-hydroxyethyl-3-CD,



25 ammonium formate 0.01 M (adjusted to pH 4 with formc acid) / nethanol
(50/50). 20 pl-aliquots were injected onto a reversed phase LC-colum (100 x
4.6 mm | D, packed with 3 mHypersil C18 BDS) with a flow of 800 I/ mn. The
elution m xture was amoni um formate 0.01 M (adjusted to pH 4 with formc
aci d)/ nmet hanol (40:60, v/v). The flowrate to the mass spectroneter was
about 100 pUm n after 30splitting. LC Mg M5 analysis was carried out on an
API - 3000 system (Appl i ed Bi osystens), coupl ed to an HPLC system The

concentrati gﬁ@%? I ed by a
qualified r%rha IE{/;BCD e\%gzu‘-§§%¢?ssu sﬁé)ﬁﬁ% Ceg é\/\}grlg o?m%lgm zed with a
10-f ol d 35dPtyeHPepyIN-C1; (2 @%t )by nmeans of an Utra-Turrax. The tissue

honogenates (200 | ali quot) wer e extract ed by addi ng of 600 pl nethanol
(cont ai ni ng Af t.er, vortexing and
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(1112, 8- 2438enrRMpAnGRUSH Q&Vﬁﬁawﬁ ??Hﬁesﬁbvéltwﬁﬁ'éie”(”}ff thﬁzei 3ccording to
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concent ?gt i gﬁé@ ngrplh? hB%tsgegps Sh%‘# %BT’(l rtlclzf1 i ?:m% n(tesl?’rfétc g%'%t%e{?lec{e&atehﬁor ted in
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adm ni stratl on of an aqueous Yo DV 50 PEA O sol uti on” of MC278 at
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The i ndi vi dualatgiealc qoldassvarbiceacsd, Sodigm eitrasaheid avid t dotinmlackatcfachti@ddi®r dosi ng.
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a nore s I ne life (t112, '4-71
h) of 63 h. b?xfzwﬁ/bmzow q@tsbsoctyagehosph%tmw(wetxymeéwﬁﬁmeémemam;so Blst ant or
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amounted to nce plas oncen s re ed fair
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bl ood sanpl bmnvids, dystrakmmhmsmlﬁmmwts nﬁﬁlpetﬁﬂ;olmne B8diudhydiolele, 120, 134 and
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(range: I OPSY. sper ormed on the iliac
(EDTA), triethanolamine, including mixtures thereof,

Preservatives comprise antimicrobials and anti-oxidants which can be selected from the
group consisting of benzoic acid, benzyl alcohol, butylated hydroxyanisole (BHA),

35  butylated hydroxytoluene (BHT), chlorbutol, a gallate, a hydroxybenzoate, EDTA,
phenol, chlorocresol, metacresol, benzethonium chloride, myristyl-y-piccolinium
chloride, phenylmercuric acetate and thimerosal. Radical scavengers include BHA,

BHT, Vitamin E and ascorbyl palmitate, and mixtures thereof. Oxygen scavengers



| ynph node (at the side of injection), on a nuscle fromthe non-injected
hind | eg and on a nuscle at the side of injection. The biopsy was perforned
on day 232 in dog No. 16924 only. The levels of TMC278 in the nuscles were
below the limt of -15- quantification (10.0 ng,/g). The level in the |ynph
node amounted to 72.6 ng/g, which was high with respect to the plasma
concentrations on day 148 (i.e. on avergge 1.33 ng/m) and on day 272 (<
1.00 ng/m). 5Table 1: Individual and nmean (n = 2) plasna concentrations

(ng/ ml) anduﬁﬂ@%s&ﬁ&h@m&ﬁ@ﬁ@%&ﬁ&h@ﬁﬁ%&Ipaﬁﬁﬂﬁt&k@m9§£ﬁyqﬁéﬂmhﬂmbeag|e dogs
after single.intranuscul ar atlon of ggu% gueous %)DNh/50 % PEG400
sol ution of ! Wﬁoaﬁce@nw@m isu éFQéCOé'P‘B&B rwme@ylcﬁ@ REXTI e (h)
16854 16924 (helatindagehts @tlwdib. semumm&mc Qo&uhFEBI R inBmalic &eid 17.0 23.8 20.4 2

5  Isotonizing agents_are, for example, sodium chloride, dextrose, sucrose, fructose,
trehalose, mannitol, glycerin, sorbitol, xylitol, lactose, sodium sulfate. The suspensions
conveniently comprise from 0 to 10% (w/v), in particular 0 to 6% of isotonizing agent.
Typical nonionic isotonifiers are preferred, in particular glycerin, as electrolytes may
affect colloidal stability.

10
In some instances, the parenteral formulations with TMC278 may be formulated with

or in a suitable controlled release or sustained relcase or sustained rclease carrier.

For example, the active ingredient TMC278 may be encapsulated into small polymeric
15  microspheres that degrade slowly and release the active ingredient at a controlled rate.
One form of microspheres are those wherein the active ingredient is encapsulated in a
biodegradable polymer such as polylactide/polyglycolide polymers or copolymers.
Another polymer based technology is the ReGel™ technology from MacroMed, which
uses triblock copolymers of poly(lactide-co-glycolide) and polyethylene glycol. These
20  are thermosensitive and biodegradable polymers that become a gel upon heating and
return to their original state upon cooling. These polymers/hydrogels systems are
applied as solutions at administration temperature and become insoluble gels at the
injection site. An insoluble gel depot is formed immediately upon injection and remains
at the site for a period of several weeks. Drug release is controlled through a
25  combination of diffusion from and degradation of the polymer. Another type of
sustained release injectable dosage forms are based on liposomal systems, which can be
used in case of lipophilic drugs or lypophilically modified pro-drugs. The liposome
particles can be coated, ¢.g. with polyethylene glycol to evade the immune system. Still
another type of sustained release injectable dosage forms are the microscopic, spherical
30 particles known as DepoFoam™ from SkyePharma. These particles, essentially lipid in
nature, contain a multitude of small aqueous chambers encapsulating the drug to be

delivered.

Preferably the carrier is selected such that the dosage form is well-tolerated, with

35  minimal or no side effects.

The parenteral dosage forms of TMC278 when administered in accordance with the

present invention provide effective treatment of HIV infection in that the viral load is
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reduced while keeping viral replication suppressed. The limited number of drug
administrations and the lack of undesirable side effects after each administration adds
to the paticents' compliance with the therapy. Patients' compliance may further be
improved when selecting parenteral formulations showing good local tolerance and

5  ease of administration.

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

parenteral formulation of TMC278 results in stable blood plasma levels during a

10  prolonged period of time. By increasing the dose of TMC278 of the parenteral
formulation higher blood plasma levels are obtained, for example a dose of about 10
mg/kg is expected to result in effective blood plasma levels. By administering the
parenteral formulation intermittently at time intervals of one month, stable blood

plasma levels of TMC278 are obtained, effectively suppressing viral multiplication.

15
The study was performed in order 1o study the plasma kinetics and the absolute
bioavailability of TMC278 in the beagle dog after single intramuscular administration
(IM) of an aqueous 30 % dimethylacetamide (DMA)/50 % polyethylene glycol 400
(PEG400) solution of TMC278 at 2.5 mg/kg. The dogs were dosed IM.

20

Two male beagle dogs (dog No. 16924 and 16854), 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 intramuscularly at 0.1 ml/kg body weight by

injecting the formulation in the left (dog No. 16924) or right (dog No. 16854) m. biceps
25 femoris.

One day before dose administration, TMC278 was formulated in an aqueous 30 %
(w/v) DMA/50 % (w/v) PEGA400 solution at 25 mg/ml. The ingredients of the solution
were: TMC278, DMA 30 % (w/v), PEG 400 50 % (w/v) and pyrogenic free water. The

30 content of TMC278 in the formulation was checked using LC. The concentration of
TMC278 in the formulation was 25 mg/ml.

Blood samples (4 ml on EDTA) were taken from a jugular vein from the dogs at 0
(= predose), 0.5, 1, 2, 4, 8, 24, 32, 48, 72, 96, 144, 192, 240 and 312 h after dose
35  administration. After sampling, the blood samples were immediately placed on melting
ice and protected from light. Blood samples were centrifuged at approximately
1900 x g for 10 minutes at 5°C to allow plasma separation. Immediately after

separation, plasma samples were protected from light, placed on melting ice and stored



6.40 3.97 5.19 144 3.19 3.65 3.42 192 2.80 3.57 3.19 240 6.16 4.38 5.27 312
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at £-18°C until analysis. Frozen plasma samples were transferred for bioanalysis,
Since TMC278 was still detectable in the plasma samples at 312 h post-dose, additional
blood samples of both dogs were collected on the days 36, 50, 64, 78, 92, 106, 120, 134
and 148. These samples were analogously processed and analysed.

On day 232 post-dose, a biopsy was performed (dog No. 16924 only) on the iliac
lymph node (at the side of injection), on a muscle from the non-injected hind leg and on
a muscle at the side of injection after ultrasonographic examination. All tissue samples
were protected from light as much as possible and stored on melting ice. All samples

10 were protected from light and stored at < -18°C. Finally, an additional blood sample
was collected on day 272. This sample was processed and analysed similarly to the
other blood samples.

The concentration of TMC278 in dog plasma was determined by a qualified research

15  LC-MS/MS method after solid phase extraction (SPE). Plasma concentrations of
TMC278 were determined alier proper sample clean up. The samples (0.1 ml aliquots
of plasma) were extracted using a solid phase extraction method (Bond Elut Certify
solid phase columns, 130 mg, SPE, Varian). The SPE column was conditioned with
3 ml methanol, 3 ml water and 1 ml acetic acid 1 M.

20
After addition of 3 ml acetic acid to 0.1 ml aliquots of plasma, the samples were
extracted on the column followed by washing the column with 1 ml water, 1 ml acetic
acid 1 M and 3 ml methanol. The column was eluted with 3 ml methanol/NH,OH 25%
(98:2, v/v). The extract was evaporated {o dryness and reconstituted in 150 pl of

25  ammonium formate 0.01 M (adjusted to pH 4 with formic acid) / methanol (50/50).
20 pl-aliquots were injected onto a reversed phase LC-column (100 x 4.6 mm ID,
packed with 3 um Hypersil C18 BDS) with a flow of 800 ul/min. The elution mixture
was ammonium formate 0.01 M (adjusted to pH 4 with formic acid)/methanol
(40:60, v/v). The flow-rate to the mass spectrometer was about 100 pl/min after

30  splitting. LC-MS/MS analysis was carried out on an API-3000 system (Applied
Biosystems), coupled to an HPLC-system.

The concentration of TM(C278 in dog tissue samples was also determined by a qualified
research LC-MS/MS method. Tissues samples were homogenized with a 10-fold

35  dilution in Milli-Q water by means of an Ultra-Turrax. The tissue homogenates (200 pl
aliquot) were extracted by adding of 600 ul methanol (containing TMC278 and/or
R152929 and/or methanol). Afler vortexing and centrifugation, the supernatant was
transferred to an HPLC vial and 20 pl aliquots were injected. The LC and the MSMS



8.91) 15.1 NC2) t1/2, 74.72lh 75.2 51.0 63.1 M C0-312 hng. h/nml 2122 1603
1863 10 1) t1/2, 8-24 h 2) NC. Not calculated. -16- admnistration of an
aqueous 30% DVA/ 50 % PEG400 sol ution of TMC278 at 2.5 ny/ kg. Dosage group
2.5 nmg/ kg Dog No. 16854 16924 Mean Day
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conditions were the same as described above. The lower limit of quantification was

10.0 ng/g tissue. Samples were protected from light during the bioanalytical analysis.

Individual plasma concentration-time profiles were subjected to a non-compartmental
5  pharmacokinetic analysis. Peak plasma concentrations (Cmax) and corresponding peak
times (Thax) were determined. The AUC from time 0 to time t (AUCo., where t is the
time point associated with the last measurable concentration above the limit of
quantification) was calculated by means of the linear/log trapezoidal rule: i.e. linear
trapezoidal rule up to Tiax: AUCo1max = Z [(tic1 — ti) . (C; + Ci+1)/2], and log trapezoidal
10  for the remainder of the curve: AUCtmax«= Z [(tis1—ti) . (Ci — Cix1) / In (Ci/ Cis1)], Gi
and Ci:+1 being the plasma concentrations at times {; and t;+, respectively. The area
under the curve extrapolated to infinity (AUCy) and the absolute bioavailability of
TMC278 in the present formulation could not be calculated adequately since plasma
concentrations remained fairly constant or slightly increased between 72 h and 312 h
15  after dosing. The half-life was calculated between 1 h and 24 h (2, 124) or 8 h and
24 h (t1/2,3-24n) and between 24 h and 72 h post-dose (11122472 1) according to
ti2= In(2)/k, with k corresponding to the rate constant over the respective time ranges.

Mean (n = 2) plasma concentrations and pharmacokinetic parameters were calculated.

20  Individual and mean (n = 2) plasma concentrations and/or some basic pharmacokinetic
parameters are reported in Table 1 and Table 2. Tissue levels (iliac lymph node,
muscle), collected on day 232 after dosing, are showed in the Table 3.

After intramuscular administration of an aqueous 30 % DMA/50 % PEG400 solution of
25 TMC278 at 2.5 mg/kg, mean peak plasma concentrations (Cpax) amounted to

31.9 ng/ml. The individual peak plasma levels were reached within 1 to 8 h after

dosing. After Cmax, plasma levels declined rapidly till 24 h post-dose, followed by a

more slowly decline up to 72 h after dosing with an half-life (12, 24.72) 0f 63 h. After

72 h post-dose, plasma levels remained fairly constant or slightly increased up to 312 h
30  post-dose. The mean AUCy.3124 value amounted to 1863 ng.h/ml.

Since plasma concentrations remained fairly constant or slightly increased between
72 h and 312 h post-dose, additional blood samples were taken on the days 36, 50, 64,
78,92, 106, 120, 134 and 148. During this wash-out period, plasma levels remained

35 fairly constant (range: 1.24-4.23 ng/ml). Therefore, a biopsy was performed on the iliac
lymph node (at the side of injection), on a muscle from the non-injected hind leg and on
a muscle at the side of injection. The biopsy was performed on day 232 in dog
No. 16924 only. The levels of TMC278 in the muscles were below the limit of
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quantification (10.0 ng/g). The level in the lymph node amounted to 72.6 ng/g, which
- was high with respect to the plasma concentrations on day 148 (i.e. on average
1.33 ng/ml) and on day 272 (< 1.00 ng/ml).

5 Tablel: Individual and mean (n = 2) plasma concentrations (ng/ml) and some basic
pharmacokinetic parameters of TM(C278 in beagle dogs after single
intramuscular administration of an aqueous 30 % DMA/50 % PEG400
solution of TMC278 at 2.5 mg/kg.

Dosage group 2.5 mg/kg
Dog No. 16854 16924 Mean
Time (h)
0 <1.00 <1.00 | <1.00
0.5 13.5 213 17.4
1 17.0 23.8 204
2 20.6 20.9 20.8
4 27.2 17.1 22.2
8 399 15.1 27.5
24 11.4 7.70 9.55
32 10.7 6.65 8.68
48 9.03 6.03 7.53
72 7.37 3.90 5.64
96 6.40 3.97 5.19
144 3.19 3.65 3.42
192 2.80 3.57 3.19
240 6.16 4.38 5.27
312 4.24 5.97 5.11
Crnax ng/ml 39.9 23.8 31.9
Tinax h 8 1 5
ti. 124 Rl g9v | 150 | NCY
t12, 24721 h 75.2 51.0 63.1
AUCos12n ngh/ml | 2122 1603 1863
10
Dt iasam

15

Y NC: Not calculated.

Table 2:

beagle dogs during the wash-out period after single intramuscular

Individual and mean (n = 2) plasma concentrations (ng/ml) of TMC278 in




134 1.67 1.61 1.64 148 1.41 1.24 1.33 272 ND' <1.00 ND ND: Not deternmi ned.
Tabl e 3. Tissue concentrations (ng/g) of TMC278 in beagle dogs on day 232
after single intramuscul ar adm nistration of an aqueous 30 % DMA/ 50 % PEG400
solution of TMC278 at 2.5 ng/kg. Dosage group 2.5 ng/kg Dog No. 16924
Tissue iliac |lynph node at the side of injection 72.6 nuscle fromthe
non-injected hind | eg <10.0 nuscle at t_ﬂ)e: side of injection <10.0

administration of an aqueous 30 % DMA/50 % PEG400 solution of

TMC278 at 2.5 mg/kg.
Dosage group 2.5 mg/kg
Dog No. 16854 16924 Mean
Day
36 3.66 3.05 3.36
50 4.10 2.12 3.11
64 2.18 242 2.30
78 2.62 1.69 2.16
92 2.32 2.51 242
106 2.02 1.75 1.89
120 1.87 4.23 3.05
134 1.67 1.61 1.64
148 1.41 1.24 1.33
272 ND" <1.00 ND

"ND: Not dctermincd.

Table 3: Tissue concentrations (ng/g) of TMC278 in beagle dogs on day 232 after
single intramuscular administration of an aqueous 30 % DMA/50 %
PEG400 solution of TMC278 at 2.5 mg/kg.

Dosage group 2.5 mg/kg
Dog No. 16924
Tissue
iliac lymph node at the side of injection 72.6
muscle from the non-injected hind leg <10.0
muscle at the side of injection <10.0

10



-17- Cainms 1. The use of a parenteral formulation conprising an
anti-virally effective anount of TMC278 or a pharnaceutically acceptable
acid-addition salt thereof, and a carrier, 5for the manufacture of a

medi cament for the treatnent of a subject infected with H'V, wherein the
formulation is to be admnistered intermttently at a time interval that is
in the range of one week to one year. ;5. 2. The use according to claiml
wherein the fornulation is to be adnministered at a 10time interval that is
in the rang&lgifnsone week to one nonth. 3. The use according to claim1l
wherein the fornulation is to be adm nistered at a tine interval that is in
the range of one nonth to three nonths. 154. The use according to claim1l
wher ei n t he If oFlmusabi o paresterablopmuladen eringirisimgdinantiaireilneféctiveamaintohat is in
the range of t{{re788/¢ fi‘l%m‘hﬁ’ceﬁf1&llgq@$e?{%ble5ac1d-rzﬂﬁ1tBﬁ%al@%@o@'a'ﬂg atCeri%} aim1

wherein the fornylation 1s to stered once_every two week 20 6.
The use accor dichiermgrnpfagiugg af afpedieansnt {9s thegreaiment pomsybicct wigsted éﬂm ni st er ed

once every nonHIV, wherclihthe Usenuitidalichong atimirgdtaedinterndivesnel at 4 e efiéesit | ve
anount of TNC2 he 25 enteral formulation is selected such that the
bl ood pl asma cé%@ ka Fm%egﬁ fﬁf&gﬁogﬂyeﬁépt during a prol onged period of

ti me above a m ni num bl ood plasma | evel that is the | owest blood plasm
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i nt ramuscul 3r yThe use according to claim 1 wherein the formulation is to be administered at a
time interval that is in the range of one month to three months.

15 4. The use according to claim 1 wherein the formulation is to be administered at a

time interval that is in the range of three months to six months.

5. The use according to claim 1 wherein the formulation is to be administered once
cvery two weceks.

20
6. The use according to claim 1 wherein the formulation is to be administered once
every month.
7. The use according to claim 1 wherein the effective amount of TM(C278 in the
25 parenteral formulation is selected such that the blood plasma concentration of

TMC278 is kept during a prolonged period of time above a minimum blood plasma
level that is the lowest blood plasma level that causes the HIV inhibitor to be
cffective in suppressing HIV.

30 8. The use according to claim 4 wherein the blood plasma level is kept at a level equal
to or above about 20 ng/ml.

9. The use according to any of claims 1-5, wherein the formulation is to be
administered subcutaneously or intramusculary.
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