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Whenever used herein, the term “TMC278” refers to as well the base form as any
pharmaceutically acceptable acid-addition sall thereol, and also to the stereoisomeric
forms of TMC278 as well as any pharmaceutically acceptable acid-addition salt of said
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Particul ar surface nodifiers are selected from pol oxaners,
a-tocopheryl polyethyl ene glycol succinates, polyoxyethylene sorbitan
fatty acid esters, and salts of negatively 15charged phospholipids or
the acid formthereof. More in particular the surface nodifiers are
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Li poi dTM EPG. One or nore of these surface nodifiers nmay be used.
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plasma level (or Cuay), which is the blood plasma level where TMC278 causes
significant side effects. As used herein, the term “significant side effects” means that
35  the side effects are present in a relevant patient population to an extend that the side
effects affect the patients’ normal functioning. The Cyex for TMC278 can be
determined from the extrapolation o[ test data in cellular assays or {rom the evaluation
of clinical testing and preferably should not exceed a value of about 500 ng/ml or 1000
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In the instance of prevention, the dose to be administered should be calculated on a
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about 1 mg/day to about 10 mg/day, or about 2 mg/day to about 5 mg/day, e.g. about
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time required to administer a dose of a particular drug formulation. In addition, the
compositions of the invention show good stability and have an acceptable shelf life.



conposition which is "substantially free" fromY nmay be conpletely
free fromY. -23- Were necessary, the word "substantially" nmay be
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bottles of 250 m and Zr02 beads, used as the mlling nedia, were
sterilized in an autoclave. Five grans of drug substance were put

i nt o t he 5250nmnt egbadimeitiotht nécras omenbpazticles is diettoimpositibnslof AgniRintivoni C

F108 60 i T
7t 05- boads iR siRbRte cralallifl PG Z@g”;%‘?ﬁeréﬂé‘a%ﬂe SR8 nilifer o
bottle was 19909insE SEOBR whquw #ilgapt covwm%a]wb .ol ahleast gheut §RATez e

at 100 rpm digildaigbsizt J084) bBat 18ist soar 23%l opht leli@ abidul PONB T FHeatieRs of Ao
concentr at edpfﬂ%ﬁl%suspenm on was renoved with a syringe and filled
into vials e Tesul ti ng fornmulation is Fornulation 1 in the

foll owi n® table. Determination of the concentration was done by

HPLC WV. A Cih|a%1'tlﬂ=!9 a¥iR81, MPeest idvehiidtds c6RRERA LWl ﬂx‘ﬁrrﬁkfcelaﬁ:al’rg/ m  of

TMC278. Th I d. f li

T L ot SN K A R R
titrated w tﬂhsephuunallywdlfegtxvecbenollm sfOTMECR T ot ostarepisbmér @lcterecisonienic
formul ati O”Sm&tur@th@:‘?:gf I ?orlﬂ (HQII s@?ﬂ%ﬁﬁ’x@of &arﬁ&é&%héﬁstﬁ%@séeﬂh&lf}%f

TweenTm 80 gd;ent Formula 1 Fornula i?’ Formil a 4
T™M278 5% ééb M&% rﬁﬁtegwowfm%%wéwrmww in MICI0-PheenTm
80 nanoparticle form, having a surface modilier adsorbed to the surface thereof; and

(2) a pharmaceutically acceptable aqueous carrier; wherein the active ingredient is
suspended.

20 Suitable surface modifiers can be selected from known organic and inorganic

pharmaceutical excipients, including various polymers, low molecular weight
oligomers, natural products and surfactants. Particular surface modifiers include
nonionic and anionic surfactants. Representative examples of surface modifiers include
gelalin, casein, lecithin, salts ol negatively charged phospholipids or the acid form

25  thereof (such as phosphatidyl glycerol, phosphatidyl inosite, phosphatidyl serine,
phosphatic acid, and their salts such as alkali metal salts, e.g. their sodium salts, for
example egg phosphatidyl glycerol sodium, such as the product available under the
tradename LipoidTM EPG), gum acacia, stearic acid, benzalkonium chloride,
polyoxyethylene alkyl ethers, e.g., macrogol ethers such as cetomacrogol 1000,

30  polyoxyethylene castor oil derivatives; polyoxyethylene stearates, colloidal silicon
dioxide, sodium dodecylsulfate, carboxymethylcellulose sodium, bile salts such as
sodium taurocholate, sodium desoxylaurocholate, sodium desoxycholate;
methylcellulose, hydroxyethylcellulose, hydroxypropylcellulose, hydroxypropyl-
methylcellulose, magnesium aluminate silicate, polyviny! alcohol (PVA), poloxamers,

35  such as Pluronic™ F68, F108 and F127 which are block copolymers of ethylene oxide
and propylene oxide; tyloxapol; Vitamin E-TGPS (a-tocopheryl polyethylene glycol
succinate, in particular o-locopheryl polyethylene glycol 1000 succinaie); poloxamines,
such as Tetronic™ 908 (T908) which is a tetrafunctional block copolymer derived from
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sequential addition of ethylene oxide and propylene oxide to ethylenediamine; dextran;
lecithin; dioctyl ester of sodium sulfosuccinic acid such as the products sold under the
tradename Acrosol OT™ (AOT); sodium lauryl sulfate (DuponolTM P); alkyl aryl
polyether sulfonate available under the tradename Triton ™ X-200; polyoxyethylene
sorbitan fatty acid esters (Tweens™ 20, 40, 60 and 80); sorbitan esters of fatty acids
(Span™ 20, 40, 60 and 80 or Arlacel™ 20, 40, 60 and 80); polyethylene glycols (such
as those sold under the tradename Carbowax™ 3550 and 934); sucrose stearate and
sucrose distearate mixtures such as the product available under the tradename
Crodesta™ F110 or Crodesta™ SL-40; hexyldecyl trimethyl ammonium chloride
(CTACQ); polyvinylpyrrolidone (PVP). If desired, two or more surface modifiers can be

used in combination,

Particular surface modifiers are selected from poloxamers, o-tocopheryl polyethylene
glycol succinates, polyoxyethylene sorbitan fatty acid esters, and salts of negatively
charged phospholipids or the acid form thereof. More in particular the surface
modifiers are selected [rom Pluronic™ F108 , Vitamin E TGPS, Tween™ 80, and

Lipoid™

EPG. One or more of these surface modifiers may be used. Pluronic™ F108
corresponds to poloxanier 338 and is the polyoxyethylene, polyoxypropylene block
copolymer that conforms generally to the formula HO-[CH.CH,0] x-{CH(CH3)CH>O],-
[CH2CH20]-H in which the average values of x, y and z are respectively 128, 54 and
128. Other commercial names of poloxamer 338 are Hodag Nonionic™™ 1108-F and
Synperonic™ PE/F108, Tn one embodiment, the surface modifier comprises a
combination of a polyoxyethylene sorbitan fatty acid ester and a phosphatidyl glycerol

salt (in particular egg phosphatidyl glycerol sodium).

The optimal relative amount of TMC278 in relation to the surface modifier depends on
the surface modifier selected, the specific surface area of the TMC278 suspension
which is determined by the average effective particle size and the TMC278
concentration, the critical micelle concentration of the surface modifier if it forms
micelles, etc. The relative amount (w/w) of TMC278 to the surface modifier preferably
is in the range of 1 : 2 to about 20 : 1, in particular in the range of 1 : 1 to about 10: 1,
e.g. about 4:1.

The particles of this invention can be prepared by means of micronization/particle size
reduction/nanonization by mechanical means and by controlled precipitation from a
supersaturated solution, or by using supercritical fluids such as in the GAS technique
(“gas anti-solvenl”), or any combination of such technigues. In one embodiment a
method is used comprising the steps of dispersing TMC278 in a liquid dispersion
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20 The micronized TMC278 can then be added to a liquid medium in which it is
essentially insoluble to form a predispersion. The concentration of TMC278 in the
liquid medium (weight by weight percentage) can vary widely and depends on the
selected surface modifier and other factors. Suitable concentrations of TMC278 in
compositions vary between aboul 0.1% Lo aboul 60%, or between aboul 1% Lo about

25  60%, or between about 10% to about 50%, or between about 10% to about 30%, e.g.
about 10%, 20% or 30% (each % in this paragraph relating to w/v).

The premix can be used directly by subjecting it to mechanical means to reduce the
effective average effective particle size in the dispersion to less than 2,000 nm. It is

30  preferred that the premix be used directly when a ball mill is used for attrition.
Alternatively, TMC278 and, optionally, the surface modifier, can be dispersed in the
liquid medium using suitable agitation such as, for example, a roller mill, until a
homogeneous dispersion is achieved.

35  The mechanical means applied to reduce the effective average effective particle size of
TMC278 conveniently can take the form of a dispersion mill. Suitable dispersion mills
include a ball mill, an attritor/attrition mill, a vibratory mill, a planetary mill, media
mills, such as a sand mill and a bead mill. A media mill is preferred due to the
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relatively shorter milling time required to provide the desired reduction in particle size.
The beads preferably are ZrO, beads.

The grinding media for the particle size reduction step can be selected from rigid media
preferably spherical or particulate in form having an average size less than 3 mm and,
more preferably, less than 1 mm (as low as 200 pm beads). Such media desirably can
provide the particles of the invention with shorter processing times and impart less
wear to the milling equipment. Examples of grinding media are ZrO- such as 95% ZrOs
stabilized with magnesia or stabilized with yttrium, zirconium silicate, glass grinding
media, polymeric beads, stainless steel, titania, alumina and the like. Preferred grinding
media have a densily greater than 2.5 g/cnt’ and include 95% ZrQ, stabilized with
magnesia and polymeric beads.

The attrition time can vary widely and depends primarily upon the particular
mechanical means and processing conditions selected. For rolling mills, processing
times of up to two days or longer may be required.

The particles should be reduced in size at a temperature that does not significantly
degrade the TMC278 compound. Processing temperatures of less than 30 to 40°C are
ordinarily preferred. If desired, the processing equipment may be cooled with
conventional cooling equipment. The method is conveniently carried out under
conditions of ambient temperature and at processing pressures, which are safe and
effective for the milling process.

The pharmaceutical compositions according to the present invention contain an
aqueous carrier that preferably is pharmaceutically acceptable. Said aqueous carrier
comprises sterile water optionally in admixture with other pharmaceutically acceptable
ingredients. The latter comprise any ingredients for use in injectable formulations.
These ingredients may be selected from one or more of a suspending agent, a buffer, a
pH adjusting agent, a preservative, an isotonizing agent, and the like ingredients. In one
embodiment, said ingredients are selected from one or more of a suspending agent, a
buffer, a pH adjusting agent, and optionally, a preservative and an isotonizing agent.
Particular ingredients may function as two or more of these agents simultaneously, e.g.
behave like a preservative and a buffer, or behave like a buffer and an isotonizing

agent.

Suitable buffering agents and pH adjusting agents should be used in amount sufficient
to render the dispersion neutral to very slightly basic (up to pH 8.5), preferably in the
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pH range of 7 to 7.5. Particular buffers are the salts of week acids. Buffering and pH
adjusting agents that can be added may be selected from tartaric acid, maleic acid,
glycine, sodium lactate/lactic acid, ascorbic acid, sodium citrates/citric acid, sodium
acetate/acetic acid, sodium bicarbonate/carbonic acid, sodium succinate/succinic acid,
sodium benzoate/benzoic acid, sodium phosphates, tris(hydroxymethyllaminomethane,
sodium bicarbonate/sodium carbonate, ammonium hydroxide, benzene sulfonic acid,
benzoate sodium/acid, diethanolamine, glucono delta lactone, hydrochloric acid,
hydrogen bromide, lysine, methanesulfonic acid, monoethanolamine, sodium
hydroxide, tromethamine, gluconic, glyceric, gluratic, glutamice, ethylene diamine
tetraacetic (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),
butylated hydroxytoluene (BHT), chlorbutol, a gallate, a hydroxybenzoate, EDTA,
phenol, chlorocresol, metacresol, benzethonium chloride, myristyl-y-piccolinium
chloride, phenylmercuric acelate and thimerosal. Radical scavengers include BHA,
BHT, Vitamin E and ascorbyl palmitate, and mixtures thereof. Oxygen scavengers
include sodium ascorbate, sodium sulfite, L-cysteine, acetylcysteine, methionine,
thioglycerol, acetone sodium bisulfite, isoacorbic acid, hydroxypropyl cyclodextrin,
Chelating agents include sodium citrate, sodium EDTA and malic acid.

An isotonizing agent or isotonifier may be present to ensure isotonicity of the

pharmaceutical compositions of the present invention, and includes sugars such as
glucose, dexirose, sucrose, [ruclose, trehalose, laciose; polyhydric sugar alcohols,
preferably trihydric or higher sugar alcohols, such as glycerin, erythritol, arabitol,
xylitol, sorbitol and mannitol. Alternatively, sodium chloride, sodium sulfate, or other
appropriate inorganic salts may be used to render the solutions isotonic. These
isotonifiers can be used alone or in combination. The suspensions conveniently
comprise from 0 to 10% (w/v), in particular 0 to 6% of isotonizing agent. Of interest
are nonionic isotonifiers, e.g. glucose, as electrolytes may affect colloidal stability.

A desirable feature for a pharmaceutical composilion of the invention relates to the ease
of administration. The viscosity of the pharmaceutical compositions of the invention
should be sufficiently low to allow administration by injection. In particular they
should be designed so that they can be taken up easily in a syringe (e.g. from a vial),
injected through a fine needle (e.g. a 20 G 1%, 21 G 12,22 G 2 or 22 G 1% needle) in
not too long a time span.. In one embodiment the viscosity of the compositions of the
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invention is below about 75 mPa-s, or below 60 mPa-s. Aqueous suspensions of such
viscosity or lower usually meet the above-mentioned criteria.

Ideally, the aqueous suspensions according to the present invention will comprise as
much TMC278 as can be tolerated so as to keep the injected volume to a minimum, in
particular from 3 to 40% (w/v), or from 3 to 30% (w/v), or from 3 to 20% (w/v), or
from 10 to 30% (w/v), of TMC278. In one embodiment the aqueous suspensions of the
invention contain about 10% (w/v) of TMC278, or about 10% (w/v) of TMC278, or
about 30% (w/v} of TMC278.

In one embodiment, the aqueous suspensions may comprise by weight, based on the

total volume of the composition:

(a) from 3% to 50% (w/v), or from 10% to 40% (w/v), or from 10% to 30% (w/v), of
TMC278;

(b) from 0.5% to 10 %, or from 0.5% to 2% (w/v) of a wetting agent;

(c) [rom 0% to 10%, or from 0% o 5%, or from 0% to 2%, or [rom 0% to 1% of one
or more buffering agents;

(d) from 0% to 10 %, or from 0% to 6% (w/v) of a isotonizing agent

(e} from 0% to 2% (w/v) preservatives; and

(D water for injection q.s. ad 100%.

To the suspensions may optionally be added an amount of acid or base to bring the pH
to a value of about pH 7. Suitable acids or bases are any of those that are
physiologically acceplable, e.g, HCl, HBr, sulfuric acid, alkali metal hydroxides such
as NaOH.

The administration of TMC278 as in the present invention may suffice to treat HIV
infection although in a number of cases it may be recommendable to co-administer
other HIV inhibitors. The latter preferably include HIV inhibitors of other classes, in
particular those selected from NRTIs, PIs and fusion inhibitors. In one embodiment, the
other HIV inhibitor that is co-administered is a PI inhibitor. HIV inhibitors that may be
co-administered by prelerence are those used in HAART combinations comprising an
NNRTIL. For example two further NRTIs or an NRTI and a PI may be co-administered.
Such co-administration may be by oral administration or parenterally.

In certain instances, the treatment of HIV infection may be limited to only the
adminisiration of a composition of TMC278 in accordance with this invention, i.e. as
monotherapy without co-administration of further HIV inhibitors, This option may be
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4.55 1 7. 8071‘62’(%11111&1‘%%(1,3[‘09'@)(&?11’];)@3, %vhere 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) is below about 200 copics/ml, in particular below about 100 copics/ml, more
in particular below 50 copies/ml, specifically below the detection limit of the virus. In

5  one embodiment, this type of monotherapy is applied after initial treatment with a
combination of HIV drugs, in particular with any of the HAART combinations during a
certain period of time until the viral load in blood plasma reaches the afore mentioned

low viral level,

10 Ina further aspect the present invention relates to the use of a pharmaceutical
composilion comprising an anti-virally effective amount of TMC278 or a
pharmaceutically acceptable acid-addition salt thereof, in accordance with the present
invention, for the manufacture of a medicament for maintenance therapy of a subject
being infected with HIV, wherein the composition is administered or is to be

15  administered intermittently at a time interval that is in the range of one week to one

year, or one week 1o two years.

Thus in a further aspect, the present invention provides a method for the long term
treatment of a patient being infected with HIV, said method comprising
20 (1) the treatment of said patient with a combination of HIV inhibitors; followed by
(if) the intermittent administration of a pharmaceutical composition comprising an anti-
virally effective amount of TMC278 or a pharmaceutically acceptable acid-addition
salt thereof, in accordance with the present invention, wherein the composition is
administered at a time interval of at least one week.
25
The present invention also concemns a pharmaceutical composition as described
hereinbefore for use as a medicament in the treatment or prophylaxis of HIV infection.

in addition, the present invention concerns the use of a pharmaceutical composition as
30  described herein for the preparation of a medicament for the prophylaxis or treatment
of HIV infection.

The present invention further concerns a method of treating a subject infected with
HIV, said method comprising the administration of a therapeutically effective amount

35  of a pharmaceutical composition as described herein.

As used herein, the word "substantially” does not exclude "completely” e.g. a
composition which is "substantially free” from Y may be completely free from Y.
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Where necessary, the word "substantially" may be omitted from the definition of the
invention. The term “about” in connection with a numerical value is meant to have its
usual meaning in the context of the numerical value. Where necessary the word “about”
may be replaced by the numerical value £10%, or 5%, or £2%, or =1%.

All documents cited herein are incorporated by reference in their entirety.

The following examples are intended to illustrate the present invention and should not
be construed as limiting the invention thereto.

Example 1: preparation of nanosuspensions

Glass boltles of 250 ml and ZrO; beads, used as the milling media, were sterilized in an
autoclave. Five grams of drug substance were put into the 250 ml glass bottle as well as
a solution of 1.25g Pluronic F108 in 60 ml of water for injection. Three hundred grams
of ZrO,-beads with an average particle size of 500 pm were added. The bottle was
placed on a roller mill. The suspension was micronized at 100 rpm during 72 hours. At
the end of the nulling process the concentraled nanosuspension was removed with a
syringe and filled into vials. The resulting formulation is Formulation 1 in the
following table. Determination of the concentration was done by HPLC/UV, A dilution
was made to a final concentration of 25 mg/ml of TMC278. The resulting suspension
was shielded from light.

Using similar procedures, Formulations 2, 3 and 4 were prepared. These were titrated
with sodium hydroxide 1IN solution to a pH of about 7. In formulations 2, 3 and 4 the
Lipoid™ EPG is solubilized in the Tween™ 80.

Ingredient Formmla | | Formula2 | Formula3 | Formula 4
TMC278 5g 300 mg 300 mg 300 mg
Pluronic’ " F108 125¢ - - -
Tween ™ 80 - 75 mg 75 mg 75 mg
Lipoid™ EPG - 9.375mg| 9375 mg 9.375 mg
Glucose - 50 mg 50 mg 50 mg
NaH»PO, laq - - 2mg 2mg
citric acid.lag - - - 1 mg
NaQH I N - atpH 6.72 | atpH 6.98 | at pH 6.99
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Example 2: kinetic study.

The present study demonstrates that an injectable formulation of nanonised TMC278 or
its HCl-salt results in stable blood plasma levels during a prolonged period of time.
This study compares the plasma kinetics of TMC278 base and hydrochloric salt after
single intramuscular (IM) or subcutaneous injection of a nanosuspension (Formula 1 of
the previous example) at 5 mg/kg in male beagle dogs.

Six healthy male beagle dogs with body weights ranging from 8 to 16 kg at the start of
the study, were used. Each dog was identified by an ear tattoo number. Two dogs were
dosed intramuscularly (IM} in the left and right m. biceps femoris (treatment group A).
Two dogs were dosed IM with TMC278.HCI (treatment group B). Two dogs were
dosed subcutaneously (SC) in the left and right thoracal region. The injection volunte
was 2x 0.1 ml/kg in all treatment groups. A 20 G needle was used.

Blood samples of 3 ml were taken from the left jugular vein from all dogs on day 0 at

0 h (predose), 20 min, 1 h, 3 h, 8 h and 24 h post-dose and further on days 2, 3, 6, 8, 10,
13, 16, 20, 23, 27, 29, 36, 43, 50, 57, 64, 71, 78, 85 and 92 at approximately 8 AM.
Blood samples were placed on EDTA, EDTA Vacuette Greiner, Cat. No. 454086,
Greiner Labortechnik N.V.). Within 2 h of blood sampling, samples were centrifuged at
room temperature at about 1900x g for 10 minutes to allow plasma separation. Plasma
was immediately transferred into a second tube and stored in the freezer within 2 hours
after the start of centrifugation. Plasma samples were analysed individually for
TMC278 by means of a validated LC-MS/MS-method.
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parameters of TMC278 in male beagle dogs after single IM administration

of a nanosuspension of TMC278 at 5 mg/kg

Treatment group A
Compound TMC278
Dose (mg/kg) 5
Adm. Route IM

Time (h) DogNo 17284 18186 Mean

0 (d0) <1.00 < 1.00 < 1.00
0.33 121 186 154
1 110 826 96.3
3 131 145 138
8 130 136 133
24 (d1) 150 120 135
48 (d2)} 159 132 146
72 (d3) 115 99.6 107
144 (d6) 86.2 91.9 89.1
192 (d8) 72.4 75.5 74.0
240 (d10) 56.7 62.5 59.6
312 (d13) 334 38.0 357
384 (d16) 239 206 223
480 (d20) 20.5 16.6 18.6
648 (d27) 1.4 9.08 10.2
696 (d29) 11.3 11.2 11.3
864 (d36) 7.33 6.44 6.89
1032 (d43) 5.19 5.18 5.19
1200 {d50) 3.40 3.25 3.33
1368 (d57) 3.00 3.00 3.00
1536 (d64) 2.84 2.44 264
1704 (d71) 2.48 1.84 2.16
1872 (d78) 1.79 1.45 1.62
2040 (d85) 1.99 1.61 1.80
2208 (d92) 1.56 1.25 1.41
Cmax (ng/ml) 159 186 173
Tmax (h) 48 .33 24
AUCO0-312 h (ng.h/ml) 27400 26600 27000
AUCU0-896 h (ng.h/ml) 34800 33000 33900
AUC0-2208 h (ng.h/mi) 40500 38200 39400
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Table 2: Individual and mean plasma concentrations and some basic phanmacokinetic
parameters of TMC278 in male beagle dogs after single IM administration

of a nanosuspension of TMC278.HCI at 5 mg (eq.)/kg

Treatment group B
Compound TMC278.HC|
Dose {mg eq./kg) 5
Adm. Route M
Time {h} DogNo 19072 19080 Mean
0 (d0) < 1.00 < 1.00 < 1.00
0.33 442 468 4.55
1 7.80 7.19 7.50
3 14.7 16.3 15.5
8 322 27.1 29.7
24 (d1) 50.1 69.8 60.0
48 (d2) 85.6 105 953
72 (d3) 47.5 69.5 58.5
144 (d6) 48.3 82.3 55.3
192 (d8) 46.8 65.8 56.3
240 (d10) 55.7 822 69.0
312 (d13) 27.0 458 36.4
384 (d16) 17.0 31.9 24.5
480 (d20) 13.7 255 19.6
648 (d27) 7.91 14.4 11.2
696 (d29) 10.2 18.8 14.5
864 {d36) 6.18 11.4 8.79
1032 (d43) 6.32 8.18 7.25
1200 (d50) 4.56 5.68 5.12
1368 (d57) 473 5.08 4.91
1536 (d64) 4.47 443 4.45
1704 (d71) 3.38 3.90 3.64
1872 (d78) 312 3.20 3.16
2040 (d85) 3.20 4.00 3.60
2208 (d92) 2.96 2.81 2.89
Cmax (ng/ml) 85.6 105 95.3
Tmax (h) 48 48 48
AUCO0-312 h {ng.h/ml) 15000 20900 18000
AUCO0-896 h (ng.h/ml) 20300 30500 25400
5 AUCO0-2208 h (ng.him!) 27400 39900 33600




32.0 72 (d3) 26.130.6 28.4 144 (d6) 18.932.7 25.8 192 (d8) 17.723.0
20.4 240 (d10) 24.342.0 33.2 312 (d13) 21.738.8 30.3 384 (d16)
21.716.6 19.2 480 (d20) 29.821.2 25.5 648 (d27) 19.011.0 15.0 696

(d29) 21.010.5 15.8
27-

Table 3 : Individual and mean plasma concentrations and some basic pharmacokinetic
parameters of TMC278 in male beagle dogs after single SC administration
of a nanosuspension of TMC278 at 5 mg/kg

Treatment group C
Compound TMC278
Dose (mg/kg) 5
Adm. Route SC
Time (h) DogNo 19129 19349 Mean
0 {dG) < 1.00 < 1.00 <1.00
0.33 <1.00 <1.00 <1.00
1 1.62 1.37 1.50
3 7.96 842 8.19
8 276 13.8 20.7
24 (d1) 15.7 28.5 221
48 (d2) 34.8 29.1 32,0
72 (d3) 26.1 306 284
144 (d6) 18.9 327 25.8
192 (d8) 17.7 23.0 204
240 (d10) 24.3 42.0 33.2
312 (d13) 21.7 38.8 30.3
384 (d16) 21.7 16.6 19.2
480 (d20) 29.8 21.2 255
648 (d27) 19.0 11.0 15.0
696 (d29) 21.0 10.5 15.8
864 (d36) 12.7 549 9.10
1032 (d43) 5.22 6.03 5.863
1200 (d50) 6.37 3.40 4.89
1368 (d57) 4.78 252 3.65
1536 (d64) 6.45 2.05 4.25
1704 (d71) 3.96 3.57 3.77
1872 (d78) 3.66 1.91 2.79
2040 (d85) 8.60 2.82 5.71
2208 (d92) 3.05 2.49 277
Cmax (ng/mi) 348 42.0 38.4
Tmax (h) 48 240 144
AUCO0-312 h (ng.h/ml) 6910 9880 8400
AUCO0-696 h (ng.h/ml) 15900 16700 16300
5 AUCO0-2208 h (ng.himl) 26400 22400 24400




864 (d36) 12.75.49 9.10 1032 (d43) 5.226.03 5.63 1200 (d50) 6.373. 40
4.89 1368 (d57) 4.782.52 3.65 1536 (d64) 6.452.05 4.25 1704 (d71)
3.963.57 3.77 1872 (d78) 3.661.91 2.79 2040 (d85) 8.602.82 5.71 2208

(d92) 3.052.49 2.77 Crmax (ng/ndl) -28-
Claims
1. A pharmaceutical composition for administration by intramuscular or

subcutaneous injection, comprising a therapeutically effective amount for the

long-term treatment of HIV infection, or for the long-term prevention of HIV

infection in a subject at risk of being infected by HIV of 4-[[4-[[4-(2-

cyanoethenyl)-2,6-dimethylphenyl]amino]-2-pyrimidinyl]jamino]benzonitrile , a

salt, a stereoisomer or a stereoisomeric mixture thereof, in the form of a

suspension of micro- or nanoparticles comprising:

(a) 4-[[4-[[4-(2-cyanoethenyl)-2,6-dimethylphenyl]amino]-2-pyrimidiny!]-
amino]benzonitrile , a salt, a stereoisomer or a stereoisomeric mixture
thereof, in micro- or nanoparticle form, having a surface modifier adsorbed
to the surface thereof; and

(b) apharmaceutically acceptable aqueous carrier; wherein the 4-[[4-[[4-(2-
cyanoethenyl)-2,6-dimethylphenylJamino]-2-pyrimidinyl]amino]benzonitrile

active ingredient is suspended.

A composition according to claim 1 wherein 4-[[4-[[4-(2-cyanoethenyl])-2,6-

dimethylphenyl]amino]-2-pyrimidinyl]amino]benzonitrile is present in the base form.

5
10
15
2.
20 3.
4.
25
30
35

A composition according to claim 2 wherein 4-[[4-[[4-(2-cyancethenyl)-2,6-
dimethylphenyl]amino]-2-pyrimidinyl]Jamino]benzonitrile is present as the E-

isomer of the base form.

A composition according to any of claims 1 to 3, wherein the surface modifier is
selected from the group of poloxamers, a~tocopheryl polyethylene glycol
succinates, polyoxyethylene sorbitan fatty acid esters, and salts of negatively

charged phospholipids.

A composition according to any of claims 1 to 3, wherein the surface modifier is
selected from Pluronic™ F108 , Vitamin E TGPS, Tween™ 80, and LipoidTM

EPG

A composition according to any of claims 1 to 4 wherein the surface modifier is

a poloxamer.

A composition according to claim 6 wherein the surface modifier is Pluronic™

F108.
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10 10. A composition according to any of claims 1 to 9, wherein the average effective

particle size of 4-[[4-[[4-(2-cyanoethenyl)-2,6-dimethylphenyl]amino]-2-
pyrimidinyl]aminolbenzonitrile micro- or nanoparticles is about 130 nm.

11. A composition according to any of claims | fo 7, wherein the average effective
15 particle size of 4-[[4-[[4-(2-cyanoethenyl)-2,6-dimethylphenyl]amino]-2-
pyrimidinyl]Jamino]benzonitrile micro- or nanoparticles is in the range of 50 nm to
1000 nm.

12. A composition according to any of claims 1 to 7, wherein the average effective
20 particle size of 4-[[4-[[4~(2-cyanoethenyl)-2,6-dimethylphenyl]amino]-2-
pyrimidinylJamino]benzonitrile micro- or nanoparticles is in the range of 50 nm to
400 nm.

13. A composition according to any of claims 1 to 7, wherein the average effective
25 particle size of 4-[[4-[{4-(2-cyanoethenyl)-2,6-dimethylphenyl]amino]-2-
pyrimidinylJamino]benzonitrile micro- or nanoparticles is in the range of 150 nm to
220 nm.

14. A composition according to any of claims 1 to 13 wherein the therapeutically
30 effective amount of 4-[[4-[[4-(2-cyanoethenyl)-2,6-dimethylphenyl]amino]-2-
pyrimidinyl]amino]benzonitrile is calculated on a basis of a dose of 4-[[4-[[4-(2-
cyanoethenyl)-2,6-dimethylphenyl]amino]-2-pyrimidinyl]Jamino]benzonitrile
ranging from 0.5 mg/day to 50 mg/day.

35 15. A composition according to any of claims 1 to 13 wherein the therapeutically
effective amount of 4-[[4-[[4-(2-cyanoethenyl)-2,6-dimethylphenyljamino]-2-
pyrimidinyl]amino]benzonitrile corresponds with a monthly dose of from 15 mg to
1,500 mg.
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char ged phosPhoficempesitiomaceardgngrtp @ay of Jrimad do Bdionprismgdyyvaight bresidion 1
to 3, wherein tintsalrdohGe: 6L dnositon30sel ected from Pl uroni cTM F108

, Vitam E TGP T Li id EPG, 6. co itio

acclor Simng to ané) o%g\%l%?ﬁ’ {‘?ﬁ%’ 1% Ef"W']m@%é? %M@h@%ﬂflf@b@e’to %%ﬁqfélrﬁ‘?'g‘léz'
pol ox arre_rS. 35 - 29cya80ethbngbﬂpﬂ_aéﬁndﬂmlpi_muyl@nﬂmjgﬂ-pyrimﬂdmydjﬁmiﬂo@}iaﬁsodittridb ;
7, wherein the gyegade 8f foel?%;’@r : P.'S%i ﬁy?’}l’ 282 9f elcs_modiﬁer;

44[ 44[ 4- (2- eyanoet henyl) - 2, 6-di e e am noj - 2- .
pyrim di nyl i am(ﬁbT‘E@'ﬁf%@tIP% &r ﬁP’@r(%ﬂ? P%V’ﬁ&rf’@ﬂh@*@f‘%?é’soﬁ izorp 8 pip 13belit
50 gm 5 9. A conpasickinofe Biftehgdefais;0 any of clains 1 to 8, wherein

the average effgctdv thG) €. Sl ze of o . ..

aal aa] o (3 cyataor iR oASE 03 & MEFORn £, Pl ainpipping seen

pyri mi dilﬁ?yl ] ani(®ol fan 2ot 3% | reeservefives; erd nanoparticles i s bel ow about
200 nm 1010. Ancoimasbt potiaicgoraditogwt o any of clains 1 to 9,
wherein the average effective particle size of

44[ 4- ([ 4- (2- cyanoet henyl) - 2, 6- di net hyl phenyl ] am no] - 2-

pyrim di nyliam noThenzonitrile mcro- or nanoparticles is about 130

nm 1%7. A 6RPPSSL ace&aﬁ)%qg LY S c%f%laﬁﬂé’l w; 1f4%ﬁéréfﬁ the dothpbsition is

wherei n the averaqge.effect|ve 15particle size L .

441 44] 4-1% 2- cya?FHé'gﬁ’é‘H?i")“P‘? ?’B-“HT“H@FW&S’H é‘r‘ﬂ?Pﬁaé‘?ﬁ“ﬁ yecpion intermittently at a
pyri m di nyl j antimeTixervabefidne mleek td vooea@r nanoparticles is in the
range of 50 nmto 1000 nm 12. A conmposition according to any
of clainms 1 to 7, wherein the average effective 20particle size of
41[ 41[ 4- ( 2- é§.a%5@pﬁ@4mapgqrgmg [tqrél@mi'bwéﬁrwn]tgﬁﬁqqmosymn is for administration
pyri m di nyl ] ambpinthaizaitrior sdtRutih€due injedtioN aneRandntiolaes time ihBrva e one

range of,,50 nm.t 13. A conposition according to any of
cl ai ns %Ot o 7, m@ﬁ@ﬁggﬁgﬁa@ average effective 25particle size of

44[ 44 4- (2- cyanoet henyl) - 2, 6- di et hyl phenyl ] am no] -2-
pyrim di nyl @ saApRRwAREdrdihg (18017, WheRATAP B8hpRLtRS: it forlaBmidiration
range of 150 nrgt.o 220 n C . . .
y intramuscular or subcutaneous injection intermittently at a time interval that is
in the range of one week to one month, or in the range of one month to three
25 months, or in the range of three months to six months, or in the range of six

months to twelve months, or in the range of 12 months to 24 months.

20. A composition according to claim 17, wherein the composition is for administration
by intramuscular or subcutaneous injection intermittently once every two weeks,
30 or once every month, or once every three months.

21. A composition according to claim 20 wherein the composition is for administration
by intramuscular or subcutaneous injection intermittently once every month.

35 22. A composition according to claim 20 wherein the composition is for administration
by intramuscular or subcutaneous injection intermittently once every three months.



14. A conposition according to any of clains 1 to 13 wherein the

t herapeutically 30effective anmount of

41[ 44[ 4- (2- cyanoet henyl) - 2, 6- di et hyl phenyl ] am nol- 2-

pyri m di nyl ] am noThenzonitrile is cal cdlated on a basis of a dose of
A-[[4-[[4-(2- _ _ o _ _
cyanoet henyl) - 2, 6- di et hyI phenyl ] am no] - 2- pyri m di nyI ] am noThenzoni tr

ile ranging o] a
according t o%an;]ﬂl o]flsecqrtrglp he Cetum%f n%qgsrlée{?nnastdrﬁgn?cﬁg %alm qnto 16 for
ef fecti ve anounthegfanufacture of a medicament for the long-term treatment of HIV mfectxon or

44[ 44[ 4- ( 2- cyangeihasyslier? pRvelitatdPHINNER YAk Rzt at risk of being infected
pyri m di nyl ] amg %B&nzonl tr| | e corresponds with a"nonthly dose of

from15 ng to 19% -30- 16. A conposition according to any of
claims 1%0 3, conprising by vvei ght based on the total volune of the
conposition: 9 - 409 or

£ rom 10% t o 234 Jhe use aé&%c{n&é quvlgége/ 0 theQhedi daRiThei ¥ach 2224 by
5cyanoet heny 1) - BEGIYRCHBE pryu P‘}Salmeﬁfé(}nlzteﬂylrﬁﬁaﬁ])d@tﬁwﬂ}edmehWﬁ@%mt
rile ; Wtk th hoevdrH% to 10 % or fromO0.5% to 2% of a surface
nodifier; (c) fromO%to 10% or fromO0%to 5% or from0%to 2% or
from0%to 1% of one or nore buffering agents; (d) fromO0%to
10 % orl0f r b 0The wse@osading ta dajmodd whergindlgponedidadien) isfadwmiNedsd by 2%
preservatives; xﬁt‘?ﬁmﬁsﬁ:ﬁlar‘"@l'tsﬁBcuEa‘?nEodsrlhj%EﬁanHteHm&ent t%%@mtegvzﬂofaone
conposi tion accor to any one of clains Ito 14 wherein the
conposition is r’i‘gFbeo YEr"Hr strati on by intranuscul ar or subcut aneous
injection intermttently at a time interval of one week to two years.

18. A conposy t’rﬁ’é‘us‘é%g&&&i' Q)éleﬁ 0%33%};1%31 Mﬁﬂeﬁ’i‘cﬂnérﬁ‘f‘s RINROSLlbgn 1S

for adm nistration i nt anusc ar _or subcutanequs 1 njection
i nterm tifent |y a%raawqu}fé OF FHDEYIRACUS NI GsHAN MisrBRtlY 8t Hiae {nderval thag is in
cgnposl tion accthedinyg of oncivedkto bile mohthl & i thdran@afpas ohtno ilged or
adm ni stration t r 0 0
intermttently %%nfhg to{r?}@h‘l??&%ﬁg@of ffﬁ'?eﬁr}f?ncmstt%@& lﬁﬁntflsnl)xe%ttﬁe rgn%e of 31x ek to
one nonth, or i AopthetoRiele nsmihsner imdhn langerfilAmentips ﬁmﬁ?@fhsor |n t he
range of t hree nmonths to six nonths, or in the range of six nonths to
twel ve nt ran 0 24 nonths. . A
conposi ?P on Zc@be el ﬂccofdgn%ﬁoa??‘lﬁql% w&ﬁ@‘rﬂgf‘%m{:‘ﬁiEan&e&ﬁﬁ&gﬂqlgﬁeggyf or
adm ni stration bsrammcpbimswbmaane@ns mifstion ateewifenilnpmocteveny two weeks, or
intermttently &{bg%‘,&gg{omg ¥Poe &Y &y 11R0OMmoRREE every nonth, or once
every three nonths. 1. conposi tion according to claim20 wherein
the conposition is for adm nistration by intramuscul ar or
subcut aneou838.i Tijeast acording te rciairh & wtHeye o the encelwemygntiio adohinis@b&Pby A
CONposi 550“1%&@5&1!14?%5&%@0% et il hifidd By CROPRR .é}lh&ﬂh' s for
adm ni stration intraniscular or subcut ansods | nj ection
intermttently once every three nonths.

29. The use according to claim 27 wherein the medicament is administered by

intramuscular or subcutaneous injection intermittently once every three months.

30 30. The use according to claim 23 wherein the effective amount of 4-[{4-[[4-(2-
cyanoethenyl)-2,6-dimethylphenyl]amino]-2-pyrimidinyl]amino]benzonitrile in the
composition is selected such that the blood plasma concentration of 4-{[4-[[4-(2-
cyanoethenyl)-2,6-dimethylphenylJamino]-2-pyrimidinyljamino]benzonitrile is
kept during a prolonged period of time at a level ranging from 20 ng/ml to 90

35 ng/ml.

31. A process for preparing a pharmaceutical composition as defined in any of claims
1 to 16, comprising



-31- 23. The use of a pharmaceutical conposition as defined in any of
clainms 1 to 16 for the manufacture of a nedicanent for the |long-term
treatnent of HV infection, or for the_|long-termprevention of HV
infection in a subject at risk of beinﬂzinfected by HV. 5 24. The
use according to claim23 wherein the nedicanment is adm ni stered by

i ntranuscul ar or subcutaneous injection intermttently at a tine
interval of one Weeltidifing WY ERA[Beyahddhen Etn?s-aﬁﬁeﬂﬁqn@%ﬁpﬂﬁn&pz.cl ai m
23 wherein the nedi cane S .a nlsiﬁreg hy IIHJ%WESCU ar or

subcut aneous i nj ectAYH! IPﬁIiﬂ"‘?ﬁ“? F"éﬁ??‘?‘ Gt I AIPTPOREC rval of one nonth
to one year. 26.(bJhddiugeheancmnitetd-[[0O[[¢(cpandShenyie?,e&i n t he

medi cament i s adm nyj. Lngr [, .

i njection internit?@ﬁ%ﬁ&sg?ggmﬁﬁhgif g@@@%*ﬁ?ﬁﬁgbéggﬁﬁhgﬁggﬁ W&e of
one week 0 one nomddiumpto form & peEniyppdispersiencandont h to t hree nonths,
or in the ra@?e OdubjebiiRh8PRINS tolrRechbricdTRHaRSIn t%prb&n&@&'arzg?ﬂlﬂﬁlgm si X
nonths to twelye nths, .or in t%? taq%ﬁ. f .12 nmonths to 24 nont hs.
20 27, The UBEIRAR ARy HE §estas Heos’ ARt he medi canent 1 5

adm ni stered by intranuscul ar or subcutaneous injection
intermttently once every two weeks, or once every nonth, or once
every three nonths. 28. The use according to claim27 wherein

t he nedi canent is adm nistered by 25i ntranuscul ar or subcut aneous
injection intermttently once every nonth. 29. The use according to
claim 27 wherein the nedi canent is adm nistered by intranuscul ar or
subcut aneous injection intermttently once every three nonths. 30 30.
The use according to claim 23 wherein the effective anmount of

44] 44] 442-

cyanoet henyl) - 2, 6- di net hyl phenyl ] am nol- 2- pyri m di nyl | ami noThenzoni tr
ile in the conposition is selected such that the bl ood plasm
concentration of 44[44[4-(2-

cyanoet henyl) - 2, 6- di net hyl phenyl ] am no] - 2- pyri m di nyl | ami noThenzoni tr
ile is kept during a prolonged period of tinme at a | evel ranging from
20 ng/m to 90 35ng/mM . -32- (a) obtaining

44[ 44[ 4- (2- cyanoet henyl) - 2, 6- di et hyl phenyl | am no] - 2-

pyri m di nyl | am no] benzonitrile in mcronized form (b) adding the

m croni zed 4-[[4-[[ 4-(2-cyanoet henyl) -2, 6-

di nmet hyl phenyl ] am no] - 2- pyri m di nyl i am no] benzonitrile to a liquid
S5mediumto forma prem x/ predi spersion; and (c) subjecting the
prem x to mechanical nmeans in the presence of a grinding nmediumto
reduce the average effective particle size.



