28B/31C, Mhatre Piaza, Dahanukar Wadi,

NAYAN RAWAL & ASSOCIATES o gz gty
Advocate Patent, Trade Mark Attorneys Telefax: +91-22-2967 2943
E-mail: nayanrawal@gmail.com
G,
9t May 2011 ) ’{ggﬁq @3‘%\
N N

To, {’ e s__;,‘\\‘a
Deputy Controller of Patents & Designs, i{i al 1T WY 20m =)
Intellectual Property Office, ' % ) Cy
Boudhik Sampada Bhawan, g @f(\,a\—\«wﬁ\i S
Near Antop Hill Post Office, /X/X ' “Qj_ﬂ‘-ﬂf%ﬁ
S.M.Road, Antop Hill, \M

Mumbai - 400 037

Ref: Patent Application No. 35/MUMNP/2010

Sub: Filing of Written Submission u/s 25(1) of the Act for Pre-Grant Opposition.

Sir,

With regards to the captioned subject and on behalf of our clients, M/s. Indian
Pharmaceutical Alliance, a society registered under the Societies Registration
Act, Written Submission (In duplicate) u/s 25(1) of the Patent Act for opposing

the Grant of Patent Application No. 35/MUMNP/2010.

Kindly take them on record and oblige.
Thanking You,

Yours truly,

=1

Constituted Attorney for
the Opponent
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GENERAL POWER OF ATTORNEY

8 We, Indian Pharmaccutical Alliance, a Society registered under the Societies Registration
Act having its mailing address as follows C/o VISION CONSULTING GROUP, 201
L Darvesh Chambers. 743 P D Hinduja Road, Khar (W), Mumbai 400 052 hereby authorize
Mr. Nayan J. Rawal. Patent Agent (Agent No.634), having its Office at [.-303, Panchsheel
& Gardens, Mahavir Nagar. Kandivli West, Mumbai 400 067, 10 act as our Agents and
Attorneys for various Pre-Grant and Post-Grant Opposition, rectification and any other
proceedings under the Patents (Amendmenl) Act, 1970 in respect of various Patents filed in

(ndia.

We request that all notices, requisitions and communications may be sent to the said Agents at
g the following address:-

Vision Consuiting Group, 201 Darvesh Chambérs, 743 P D Hinduja Road, Khar (W),
B Mumbai 460 052.

We hereby revoke all previous awthorizations, i any: we hereby ratify all acts done by the
said Agenis

B Dated this 19™ day of April 2010

=]

For Indian Pharmaccutical Alliance

i b? M rzs
D G Shah
8 Secretary Gencral



IN THE MATTER OF THE PATENTS ACT, 1970
and

IN THE MATTER OF THE PATENT RULES, 2003
(as amended by the Patents (Amendment) Rules 2006)

and

IN THE MATTER OF INDIAN PATENT APPLICATION NO. 35/MUMNP/2010
FILED BY TIBOTEC PHARMACEUTICALS.
.......... the Applicants

and

IN THE MATTER OF A REPRESENTATION BY WAY OF AN OPPOSITION
UNDER SECTION 25(1) AND RULE S5 THERETO BY INDIAN
PHARMACEUTICALS ALLIANCE

.......... the Opponents
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REPRESENTATION BY WAY OF OPPOSITION U/S 25(1)

It is respectfully submitted on behalf of Indian Pharmaceutical Alliance, that a
pre-grant Opposition under Section 25(1) of the Patents Act, 1970 and rule
55(1) of the Patents Rules, 2003 (as amended by the Patents (Amendment)
Rules 2006), is hereby presented by the “Opponents” against Indian Patent
Application No. 35/MUMNP/2010 (hereinafter also referred to as the “Opposed
Application”) in the name of TIBOTEC PHARMACEUTICALS (hereinafter

referred to as the “Applicants”™).

It is respectfully submitted:

2.0

The Opponents are an associations of person registered under the SOCIETIES

REGISTRATION ACT, XX1 OF 1860 in the name and style of “INDIAN

PHARMACEUTICAL ALLIANCE®” having its registered office 115/11,

GROUND FLOOR, WORLD TRADE CENTRE, BABAR ROAD,

CONNAUGHT PLACE, NEW DELHI - 110001, the main object of as

follows:-

(@)  To support the development of internationat and regional policies, which
seek to ensure, access to medical care for all customers.

(b)  To promote balanced and generic friendly intellectual property rights in
the pharmaceuticals sector to ensure that timely access to markets is
guaranteed for new and generic pharmaceutical products.

(¢}  To promote the global harmonization relating to generic products.

(d)  To support the right of all governments to regulate their own pricing,
substitution, prescribing and reimbursement policies.

()  To suggest measures for enhancing pharmaceutical research in India,
both in the areas of basic as well as applied research.

H To interact with the environmental protection agencies to evolve
uniform standards of environmental protection measures across the
country and ensure implementation of the same.

(2) To suggest measures to strengthen the pharmaceutical pricing
framework that ensures an equitable pricing system for industry and

consumers,
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(h)  One of the further object of the society is to promote cause of generic
pharmaceutical industry and to provide support for the development of
competition on the off Patent pharmaceutical sector and to prepare
position papers for representing India at international for a to highlight
the problems face by generic pharmaceutical companies in international
market. It also aims at strengthening regulatory agencies for patenting
registration and quality assurance of drugs and pharmaceuticals by
providing gaudiness to government and international organization in
improving the regulatory and legal expertise relating to registration and
marketing of drugs and pharmaceutical. It also further aims at
interacting with the regulatory authorities to streamline the guidelines
for clinical trials and bio-equivalence studies, to ensure expeditious

registration of new as well as existing drygs,

This invention relates to solid oral dosage forms of the HIV inhibitors

containing a combination of TMC114 and TMC125,

Although “any person™, “in writing” under Section 25(1) of The Patents Act,
1970; can make a representation of Opposition however, the Opponents interest
in opposing this application is, substantial and real. The Opponents, therefore,

have locus standi in opposing this application.

It is respectfully submitted that the Opposed Application entitled

“Combination Formulations Comprising Darungvir and Etravirine’ has been

filed on January 07, 2010 and published in the Official Journal of the Indian
Patent office on October 29, 2010. The specification of Opposed Application is
attached herewith as Document 6 (D6).

The Opponents are filing this Representation by way of Opposition against
Indian Patent Application No. 35/MUMNP/2010 (the Opposed Application),

atong with documentary evidence and facts in sypport thereof.
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In this representation by way of opposition, the following grounds enumerated
in Section 25 (1) of The Patents Act, 1970 are relied upon (hereinafter referred

to as the “Act™):

(a) that the applicant for the patent or the person under or through whom he
claims, wrongfully obtained the invention or any part thereof from him or from

a person under or through whom he claims,

(b} that the invention so far as claimed in any claim of complete specification
has been published before the priority date of the claim —

i} in any specification filed in pursuance of an application for a patent made in
India on or after the I*' day of January, 1912; or

it) in India or elsewhere, in any other document

Provided that the ground specified in sub-clause (ii) shall not be available
where such publication does not constitute an anticipation of the invention by

virtue of sub-section (2) or sub-section (3) of section 29;

fc) that the invention so far as claimed in any claim of the complete
specification is claimed in a claim of a complete specification published on or
after the priority date of the applicant’s claim and filed in pursuance of an
application for a patent in India, being a claim of which the priority date is

earlier than that of the applicant’s claim;

(d) that the invention so far as claimed in any claim of the complete
specification was publicly kmown or publicly used in India before the priority
date of the claim.

Explanation:- For the purpose of this clause, an invention relating to a
process for which a patent is claimed shall be deemed to have been publicly
known or publicly used in India before the priority date of the claim if a product
made by that process had already been imported into India before that date
expect where such importation has been for the purpose of reasonable trial or

experiment only,
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(e} That the invention so far as claimed in any claim of the complete
specification is obvious and clearly does not involve any inventive step having
regard to the matter published as mentioned in clause (b) or having regard

what was used in India before the priority date of the applicant’s claim;

() that the subject matter of any claim of the complete specification is not

invention within the meaning of this Act, or is not patentable under this Act;

{g) that the complete specification does not sufficiently and clearly describe the

invention or the method by which it is to be performed;

(h) that the applicant has failed to disclose to the Controller the information
required by section 8 or has furnished the information which in any material

particular was false to his knowledge;

(i) that in the case of convention application, the application was not made
within twelve months from the date of the first application for protection for the
invention made in a convention country by the applicant or a person from whom

he derives title;

(i) that the complete specification does not disclose or wrongly mentions the

source or geographical origin of biological material used for the invention;

(k) That the invention so far as claimed in any claim of the complete
specification is anticipated having regard to the knowledge, oral or atherwise,

available within any local or indigenous community in India or elsewhere;

The present Representation By Way Of Opposition U/S 25(1) takes into

consideration the following documents:
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Document 1 [D1] - HICKS CHARLES B: ‘Report from the 13th retrovirus
conference. New data on TMC114 and TMC125.” Journal of AIDS CLINICAL
CARE, vol. 18, no.4, April 2006 (2006-04), page 34, [ISSN: 1043-1543

Document 2 [D2] — WO 01/23362 KNOLL AKTIENGESELLSCHAFT
published on 5 April 2001.

Document 3 [D3] - WO 01/22938 JANSSEN PHARMACEUTICA NV
Published on 5 April 2001(2001-04-05).

Document 4 [D4] - Handbook of Pharmaceutical excipients, Raymond C Rowe,

Paul J Shesky and Sian C Owen, 5™ edition, 2006

Document 5 [D5] - SCH LLER-GY] RE MONIKA ET, AL: “Pharmacokinetics
of darunavir/ritonavir and TMC125 alone and coadministered in HIV-negative
volunteers” journal of ANTIVIRAL THERAPY, MTM PUBLICATIONS,
LONDON, GB, vol. 12, no.5, | January, pages 789-796,

Document 6 [D6] - Specification of Opposed Application.

LACK OF INVENTIVE STEP

It is respectfully submitted that the alleged invention as described and claimed
in the opposed specification lacks inventiveness and is obvious to a person
skilled in the art. In other words, even if it is assumed without admitting that the
alleged invention is novel, it is still obvious and lacks in inventive step in view

of the teachings contained in the following documents:

Document I [D1] - HICKS CHARLES B: ‘Report from the [3th retrovirus
conference. New data on TMC114 and TMC125.” Journal of AIDS CLINICAL
CARE, vol. 18, no.4, April 2006 (2006-04), page 34, ISSN: 1043-1543
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Document 2 [D2] - WO 01/23362 KNOLL AKTIENGESELLSCHAFT
published on 5 April 2001.

Document 3 D3] - WO 01/22938 JANSSEN PHARMACEUTICA NV
Published on 5 April 2001(2001-04-05).

Document 4 [D4] - Handbook of Pharmaceutical excipients, Raymond C Rowe,

Paul J Shesky and Sian C Owen, 5™ edition, 2006

Document 5 [D5] - SCH LLER-GY] RE MONIKA ET, AL: “Pharmacokinetics
of darunavir/ritonavir and TMCI125 alone and coadministered in HIV-negative
volunteers” journal of ANTIVIRAL THERAPY, MTM PUBLICATIONS,
LONDON, GB, vol. 12, no.5, 1 January, pages 789-796,

Claims _1-4 of the opposed application are obvious over D1, D2 in

combination with D3, and D3

Claim 1 of the opposed patent application is, “A solid pharmaceutical oral
dosage form comprising:

{a) from about 15 mg to about 200mg of TMCI 23, or from about 25 mg to

about 150 mg of TMC125, or from about 50 to about 150 mg of TMC125, or
from about 80 to about 20 mg of TMCI2S, dispersed in a solid dispersion with
a water-soluble polymer;

(b) from about 50 to about 600 mg, or from about 50 mg to about 500 mg of
free-form equivalent TMC1 14; or from about 250mg to about 450 mg of
free-form equivalent TMC114, or from about 250 mg to about 350 mg of free-
form equivalent of TMC1 14;

(c) from about 200 mg to about 400 mg of a carrier; the total weight of the

dosage form not exceeding 1300 mg.”

Claim 2 of the opposed patent application is, “The dosage form according to
claim 1, comprising:

(a) from about 80 to about 120 mg of TMC125, dispersed in a solid dispersion
with a water-soluble polymer;

{b) from about 250 mg to about 350 mg of free-form equivalent of TMC114; (c)
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from about 200 mg to about 400 mg of a carrier;

the total weight of the dosage form not exceeding 1300 mg.”

Claim 3 of the opposed patent application is, “The dosage form according to
claim]l,comprising

(a) about 100 mg of TMCI25 dispersed in a solid dispersion with a water-soluble
polymer;

(b) about 300 mg free-form equivalent of TMC1 14, or in particular about 325
mg of TMCI 114 monoethanolate; or about 400mg free-form equivalent of
TMCI114, or in particular about 434 mg of TMCI14 monoethanolate;
(c) From About 200mg To About 400 Mg Of A carrier; the total weight of the
dosage Form Not Exceeding1300 mg.”

Claim 4 of the opposed patent application is, ‘The dosage form according to
any of claims 1 to 3, wherein the TMCI25 is present as the free form and the

TMC 114 as the monoethanolate form.’

Claims 1-4 of the opposed patent application claims the dosage form is from
about 15 mg to about 200mg of TMCI 25, or from about 25 mg to about 150
mg of TMC123, or from about 50 to about 150 mg of TMC125, or from about
80 to about 120 mg of TMCI2S5, dispersed in a solid dispersion with a water-
soluble polymer; and from about 50 to about 600 mg, or from about 50 mg to
about 500 mg of free-form equivalent TMC1 14; or from about 250mg to about
450 mg of free-form equivalent TMCI114, or from about 250 mg to about 350
mg of free-form Equivalent Of TMC114; and from about 200 mg to about 400

mg of a carrier; and the total weight of the dosage form not exceeding 1300 mg.

D1 discloses the combination of TMC114 and TMC125 has a positive effect on
the viral load in HIV patient.

Furthermore, D5 also discloses the co-administration of TMC 125, 200 mg with
TMC114 (Darunavir).

Further, page no.33, lines 13-22 of D3 states “Those of skill in the treatment of

HIV-infection could determine the effective daily amount from the test results
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presented here. In general, it is contemplated that an 15 effective daily amount
would be from 0.01 mg/kg to 50 mg/kg body weight, more preferably from 0.1
mg/kg to 10 mgikg body weight. It may be appropriate to administer the
required dose as two, three, four or mére sub-doses at appropriate intervals

throughout the day. Said sub-doses may be formulated as unit dosage forms, for

example, containing 1 to 1000 mg, in particular 3 to 600 mg of active ingredient

per unit dosage form,_ and more in particular from 200 te 400 mg per unit

dosage form or from 5 to 200 mg of active ingredient per unil dosage form

depending on the particular compound being used.”’

From above paragraph it is clear that the amount of dosage TMCI125 and
TMC114 as claimed in claims 1-4 of opposed patent application is (15 mg to
about 200 mg of TMC125 and 50 mg to about 600 mg TMC] 14) falls in dosage
range as discloses in D3 particular 5 to 600 mg of active ingredient per unit

dosage form of formulation of antiviral formulation of HIV- infection.

Further page no.33, lines 24-34 of D3 states, “the exact dosage and frequency of
administration depends on the particular compound of formula. The particular

condition being treated, the severity of the condition being treated, the age,

weight and general physical condition of the particular patient as well as other

medication the individual mav be taking, as is well known to those skilled in the

art. Furthermore, it is evident that said effective daily amount may be lowered

or increased depending on the response of the treated subject and/or depending

on the evaluation of the physician prescribing the compounds of the instant

invention”

Further, page no.13 in line 1-6 of D3 states that, “The particles of the present
invention are prepared as solid dispersions of the active compounds in a
polymeric matrix. The term “solid dispersion” is well known in the art and
means a dispersion consisting of solid components. Preferably solid dispersions
are in the form of solid solutions wherein the active ingredients are molecularly

dispersed in the polymeric matrix.”

Further page no.l, line 7-13 of D3 states, “These compositions comprise

particles obtainable by melt extruding water-soluble polymers and subsequently
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milling said melt-extruded mixture. The antiviral compounds constituting the
pharmaceutical compositions of the present invention are dispersed in a carrier
by melt-extrusion to obtain a solid dispersion in order to improve their bio-

availability.”

Further, claim 8 of D3 states that, “A particle according to claim 7 wherein the

water-soluble polymer is selected from the group comprising;

alicylcelluloses such as methyicellulose, - hydroxyalkylcelluloses such as
hydroxymethylcellulose, hydroxyethylceflulose, hydroxypropylceilulose and
hydroxybutyicellulose, - hydroxyalkyl alkylcelluloses such as hydroxyethyl
methylcellulose and hydroxypropyl methylcellulose, - carboxyalkylcelluloses
such as carboxymethylcellulose, - alkali metal salts of carboxyalkylcelluloses
such as sodium carboxymethyl cellulose, - carboxyalkylalkylcelluloses such as
carboxymethylethylcellulose, - carboxyalkylceilulose esters, - starches, -
pectines such as sodium carboxymethylamylopectine, - chitin derivates such as
chitosan, di-, oligo- or polysaccharides such as trehalose, cyclodextrins or a
derivative thereof, alginic acid, alkali metal and ammonium salts
thereof,carrageenans, galactomannans, tragacanth, agar-agar, gummi arabicum,
guar gummi and xanthan gumrni,- polyacrylic acids and the salts thereof,
- polymethacrylic acids, the salts and esters thereof, methacrylate copolymers,
- polyvinylalcohol, - polyalkylene oxides such as polyethylene oxide and

polypropylene oxide and copolymers of ethylene oxide and propylene oxide.”

Hence, on the basis of above discussion it is clear that at the time of invention
the combination formulation of TMC1235 and TMC114 with suitable carrier and

water-soluble polymer was known in the prior art.

Further if we talk about the range of unit dosage, Generally the range of unit
dosage or active ingredient depend upon patient compliance that how much
dosage effective or comfortable for patient, so claims 1-4 of opposed patent
application claims total weight of dosage1300 mg is not inventive skill. So,
according patient convenience or compliance evaluate effective amount of

dosage is routine practice or experimentation in medical field.

10
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Therefore, in the teaching of D1, D3, and D5 claims 1-4 of opposed patent

application are obvious.

Claim 5 of the opposed application is obvious over D1, D3.

Claim 5 of the opposed patent application is, “The dosage form according to
any of claims 1 to 4, wherein the total weight of the dosage form does not

exceed 1100 mg.

Page no. 4, lines 17-21 of D3 states, “as mentioned above, an effective antiviral
dose of a compound of formula (1-A), (I-B) or (I-C) ranges from about 1 mg to
about 1000 mg per unit dosage form, and preferably is about 200 to 400 mg or

5 to 200 mg per unit dosage form depending on the particular compound being

used” .

As discussed earlier, opposed patent application claims the combination of

TMC125 and TMC114 was known from D1.

Further page no.33, lines 24-34 of D3 states, “the exact dosage and frequency of
administration depends on the particular compound of formula. The particular
condition being treated, the severity of the condition being treated, the age,
weight and general physical condition of the particular patient as well as other
medication the individual may be taking, as is well known to those skilled in the
art. Furthermore, it is evident that said effective daily amount may be lowered
or increased depending on the response of the treated subject and/or depending
on the evaluation of the physician prescribing the compounds of the instant

invention”

Furthermore the total weight of dosage form comprising the weight of API and
excipient, therefore after deciding the amount of API the total weight of dosage
form depend on amount of excipient,

Generally, in the formulation of pharmaceutical ingredient wherein decide the

amount of excipient is knowledge of formulation development (F&D) person,

11
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wherein skilled person decide the required amount of excipient on the basis of

trial & error method,

Therefore, according patient convenience or compliance evaluate effective or
optimum amount of dosage for patient requirement is routine practice or

experimentation in medical field.

In claim 5 of opposed patent application doesn’t an inventive merite and

obvious to person skill in the art.
Therefore in view of D3 and D1, the subject matter claimed in the claim 5 of the
opposed patent application doesn’t involve an inventive merit and obvious to

person skilled in the art.

Claim 6 to 8 of the opposed application are obvious over D4,

Claim 6 of the opposed patent application is, “The dosage form according to
any of claims 1 to 5, wherein the TMC 125 is dispersed in from about 100 to

about 500mg of a water-soluble polymer.”

Claim 7 of the opposed patent application is, “The dosage form according to
any of claims 1 to 5, wherein the TMC 125 is dispersed in from about 200 to

about 400 mg of a water-soluble polymer.”

Claim 8 of the opposed patent application is, “The dosage form according to
any of claims 1 to 5, wherein the TMC 125 is dispersed in about 300 mg of a

water-soluble polymer.”

Claim 6-8 of the opposed patent application claims the TMC 125 is dispersed in

from about 100 to about 500mg of a water-soluble polymer.”

Now page no. 346 in point -7 of D4 states “Hypromellose (HPMC) is widely
used in oral ophthalmic and topical pharmaceutical formulations. In oral
products, hypromellose is primarily used as a tablet binder, in film coating and

as a matrix for use in extended — release tablet formulations, concentration

12
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between 2% and 5% w/w may be used as binder in either wet or dry-
granulation process.” Further information from FDA -side “The Inactive
Ingredients Database provides information on inactive ingredients present in
FDA-approved drug products. This information can be used by industry as an
aid in developing drug products. For new drug development purposes, once an
inactive ingredient has appeared in an approved drug product for a particular
route of administration, the inactive ingredient is not considered new and may
require a less extensive review the next time if is included in a new drug

product.”

Hence, based on above evident, it is obvious for the person skilled in the art to

decide the range of suitable excipient for pharmaceutical formuiation.

Therefore, claim 6-8 of the present application do not involve an inventive skill

and obvious over D4,

Claim 9 of the opposed application is obvious over D4,

Claim 9 of the opposed patent application is, “The dosage form according to
any of claims | to 8, wherein the solid dispersion of TMC125 comprises from
about 10 mg to about 100 mg, or from about 20mg to about 80 mg, or from
about 30mg to about 70 mg, or from about 40mg to about 60 mg, or about

50mg, of microcrystalline cellulose.”

Now D4 page, 132 in point 7 states that, “Microcrystalline cellulose is widely
used in pharmaceuticals, primarily as a binder/diluent in oral tablet and
capsule formulations where it is used in both wet-granulation and direct-
compression processes. In addition to its use as a binder/diluent,
microcrystalline cellulose also has some {ubricant and disintegrate properties
that make it useful in Tableting.” Further D4 in page 132 in table -1 also

provided the use and concentration of microcrystalline cellulose.

13
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Table -1 use of migrocrystalline cellulose

Adsorbent 20-90
Antiadherent 5-20
Capsule binder/diluent 20-90
Tablet disintegrant 5~15
Tablet binder/diluent 20-90

Table -1 of DI

Further information from FDA -side “The Inactive Ingredients Database
provides information on inactive ingredients present in FDA-approved drug
products. This information can be used by industry as an aid in developing drug
products. For new drug development purposes, once an inactive ingredient has
appeared in an approved drug product for a particular route of administration,
the inactive ingredient is not considered new and may require a less extensive

review the next time it is included in a new drug product.”

Hence, based on above evident, it is obvious for the person skilled in the art to

decide the range of suitable excipient for pharmaceutical formulation.

Therefore, claim 9 of the present application doesn’t involve an inventive skill

and obvious over D4.

Claims 10 and 1] of the opposed application are obvious over D3

Claim 10 of the opposed patent application is “The dosage form according to
any of claims 1 to 9, wherein the weight/weight ratio between the TMC125 and

the water-soluble polymer is in the range from about 1:1 to about 1:5.”

Claim 11 of the opposed patent application is, “The dosage forms according
to any of claims 1to 9, wherein the weight/weight ratio between the TMC125

and the water-soluble polymer is about 1:3.”

14

1 1 MAY 263



Claim 10 and 11 of the present application claims the weight/weight ratio
between the TMC125 and the water-soluble polymer is in the range from about

1:1 to about 1:5.

Now page no. 37, lines 1-3 of D3 states “the weight- by weight ratio of (a) (i.e.
the antjviral compound) :( b) (i.e. the water-soluble polymer) is in the range of

1:1 to 1: 899, more preferably 1:1 to 1: 100. More preferably, 1:1 to 1:5”
On the basis above evident claims 10 and 11 of opposed patent application
claimed the ratio of TMC125 and water soluble polymer is fall under the ratio

of the antiviral compound and the water-soluble polymer discloses in D3.

Therefore, in the teaching of D3, claims 10 and 11 of the opposed application

don’t involve an inventive merit and obvious to person skilled in the art.

Claim 12 of the opposed application is obvious over D3,

Claim 12 of the opposed patent application is The dosage form according to

any of claims | to 9, wherein the water-soluble polymer is HPMC.

Claim 9 of D3 discloses the water-soluble polymer is hydroxyl propyl
methylcellulose (HPMC).

Hence, in view of D3 claim 12 of the present application claims the water-
soluble polymer, as (HPMC) is not inventive skill its routine practice in the field

of formulation and dovlopment.

Therefore, claim 12 of opposed patent application is obvious .

NON-PATENTABLE SUBJECT MATTER

Section 3(d)

15
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4.2.1

According to Section 3(d) of the Indian Patent Act, “the mere discovery of a
new form of a known substance which does not result in the enhancement of the
known efficacy of that substance or the mere discovery of new property or new
use for a known substance or of the mere use of a known process, machine or
apparatus unless such known process results in a new product or employs at
least one new reactant.

Explanation.--- For the purpose of this clause, salts, esters, ethers,
polymorphs, metabolites, pure form, particle size, isomers, mixtures of isomers,
complexes, combinations and other derivatives of known substance shall be
considered to be the same substance, unless they differ significantly in

properties with regard to efficacy.”

Claim 1-12 of the opposed patent application_is not patentable under

Section 3(d) of the Act

According to Section 3(d) of Indian Patent Act, mere discovery of new
formulation is not patentable unless there is increase in efficacy. Applicant of
patent has not showing any surprising effect to prove better efficacy or
comparison data of formulation of TMCI125 and TMC114 and pharmaceutical
acceptable excipient with closest prior art formulation discloses. Further,
opposed patent application does not provide any data to prove better properties

over closest prior art.

Therefore, the formulation of TMCI25 and TMCI14 and pharmaceutical

acceptable excipient is not patentable under section 3(d) of the Indian patent act.

According to Intellectual Property Appellate Board (IPAB) decision dated 26"
June 2009, a new formulation of a known substance can be patentable provided
they show substantial improvement in the therapeutic efficacy as compared to
prior art. This means there has to be an improvement in the therapeutic content
or capacity in the same amount of drug compound of the present invention vis-
a-vis prior art compound or marketed drug. Thus according to the decision of
Intellectual Property Appeliate Board (IPAB) pharmacokinetics or

bioavailability increase is not related to therapeutic efficacy.

16
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- 421

Therefore, the present invention as claimed in claims 1-12 of the present
application constitute non-patentable subject matter as per the provisions of

section 3(d) of the Indian Patent Act.

Section 3(e)

According to Section 3(e) of the Indian Patent Act, “a substance obtained by a
mere admixture resulting only in the aggregation of the properties of the

components thereof or a process for producing such substance;

Claim 1-12 of the opposed patent application is not patentable under

Section 3(e) of the Act

Claims 1 and 12 of the opposed patent application describe the combination
formulation of TMCI25 and TMCI114 with one or more pharmaceutically
acceptable excipients like hydroxypropyl methylcellulose (HPMC) and
microcrystalline cellulose (MCC)} or combination of both. In absence of any
data to the contrary such formulation will be consider a substance obtained by a
mere admixture and therefore is not patentable under Section 3(e) of the Indian

Patents Act, 1970 as amended by the Patents (Amendment) Act, 2005.

Therefore, in absence of any synergistic effect of TMC125 and TMCI1 14 with
pharmaceutically acceptable excipients (water soluble polymer) is not
patentable under Section 3(e) of the Indian Patents Act, 1970 as amended by the
Patents (Amendment) Act, 2005.

LACK OF CLARITY AND SUFFICIENCY - Section 25(1)}{g)

Claim_1-3 and 6-11 of the opposed application is ambiguous as_well as

indefinite

Claim 1-3 and 6-11 of the opposed patent application is ambiguous as well as

indefinite for following reason.
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The relative terms “about” used in claims [-3 and 6-11, respectively, have no
well-recognized meaning because applicant does not provide exact dosage of
TMCI125 and TMC114; further applicant also does. not provided the accurate
amount of pharmaceutical acceptable excipient, which require for the
combination formulations of TMC114 and TMCI125. Hence, the reader in
doubt as to the meaning of the technical features to which they refer, thereby

rendering the definition of the subject matter of said claims unclear.

Hence Claims 1-3 and 6-11 of the opposed application is ambiguous, indefinite

and is not supported by disclosure therefore it lacks clarity and sufficiency.

Section 25(1)(h)

It is respectfully prayed that the controller should check whether the Applicant
of the opposed application has dutifully informed the status of their co-pending
applications their prosecutions in other convention countries as required under
Section 8 of the Patents Act, 1970. If such information is not provided, it is
respectfully submitted that the opposed patent under opposition is liable to be

rejected on this ground alone.

The Opponents hereby submit that Claims 1-12 contained in the opposed Indian
Patent Application No. 35/MUMNP/2010 are not patentable under the Act.

The Opponents further submits that Claims 1-12 contained in the opposed
Indian Patent Application No. 35/MUMNP/2010 are neither novel nor inventive
or are otherwise not patentable under the Act. The Opposed Application does
not fulfill the patentability criteria under the Act. The subject matter of the
claims are lack of inventive step over the prior art. The Opposed Application
also does not sufficiently and clearly describe the alleged invention for it to be

carried out by a person skilled in the art.

In view of the aforementioned submissions, it is respectfully submitted that the

Opposed Application lacks clarity and sufficiency, i.e. the description of the

18
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Opposed Application does not enable a person reasonably skilled in the art to

achieve the results of the present invention as ¢laimed, without inventive merit.

ju—y
=]

Accordingly, it is respectfully submitted that the Opposed Application does not
contain sufficient information to enable the person skilled in the art to perform
the invention disclosed and claimed in opposed Indian Patent Application No.
35/MUMNP/2010. Therefore, this ground of opposition has been established and
the entire Opposed Application ought to be rejected on this ground alone.

CONCLUSION

11.0  In view of the submissions presented above, we humbly pray that:
i) the Indian Patent Application No. 35/MUMNP/2010 be dismissed in toto;
i) any other relief as the Learned Controller may deem fit be awarded in

favor of the Opponents.

As a matter of precaution we request the Learned Controller to grant us an oral hearing

before disposing of this application.

Dated this thezﬁ;; of {Y)a;./ZOII \ /\ MD W

V' Na¥anY Rawal
Constituted Attorney
for the Opponent
IPA NO 654
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Report from the 13th Retrovirus Conference

Many rasults presented at the 2006 Reirovirus Conference could have an immediate and direct effect on HIV
clinical care.

This year's Retrovirus Conference was held in downtown Denver at the sparkling new Colorado Convention
Center. The sheer size of the site was a far cry from the original meetings 13 years ago, which took place in a
much more intimate Washington, DC, hotel, but the increased scale of the meeting has only solidified it as the
leading venue for presenting HIV-related research to both clinicat and basic-science audiences.

As always, the focus of our meeting report is on new study results that could have an immediate and direct effect
on HIV clinical care. Al abstracts, as well as webcasts of the symposia, are available at the meeting

website: www.retroconference.org. — Paul E. Sax, MD

INTEGRASE INHIBITORS ON THE WAY

Both Merck and Gilead have investigational integrase inhibitors in clinical development. With the Merck drug, MK-
0518, about to enter phase lll testing, researchers presented interim 16-week results from an ongoing phase I
study [Abstract 159LB]. A total of 167 triple-class—experienced patients were randomized to receive an optimized
background regimen plus MK-0518 (200 mg, 400 mg, or 600 mg orally, twice daily) or placebo. At enrcliment, the
median duration of prior antiretroviral experience was about 10 years, mean viral loads ranged from 4.6 log
copies/mL to 4.8 log copies/mL, and mean CD4 counts were between 220 cells/mm® and 283 cells/mm®. At week
16, all three doses of MK-0518 were superior to placebo; 56% to 72% of MK-0518 recipients achieved viral loads
<50 copies/mL, compared with 19% of placebo recipients. Overall, regimens containing MK-0518 were well
tolerated, and adverse events were comparable to those observed with placebo-containing regimens. The most
common side effects in the study {occurring in at least 5% or a minimum of 2 patients in any treatment group)
were diarrhea, nausea, fatigue, injection-site reaction, headache, and ilching. The upcoming phase Ill trials
{BENCHMRK-1 and -2) are designed to evaluate MK-0518 in both treatment-experienced and treatment-naive

patients,

Initial data were also presented on the new Gilead integrase inhibitor, GS-9137 [Absiract 160LB]. These data
came from a phase Il dose-escalation study conducted in 40 HIV-infected patients, 15 of whom were treatment-
naive. Subjects were randomized to receive G5-9137 (200 mg, 400 mg, or 800 mg twice daily; 800 mg onge
daily; or 50 mg boosted with 100 mg of ritonavir once daily) or placebo with food for 10 days. Mean baseline viral
load was 4.75 log copies/mb, and mean CD4 count was 442 cells’imm’. At all doses, GS-9137 monatherapy
demonstrated significant antiviral activity compared with placebo; the greatest reduction (-2.03 log copies/mL)
was seen with the ritonavir-boosted dose. Qverall, 25 of 30 patients in the G5-9137 arms had a viral load-
decline 21.0 log copies/mL; no placebo recipient had such a decline. Adverse events were mastly mild (none
above grade 2); only fatigue was more common with GS-9137 than with placebo. A longer phase |l study is being

developed with mare palients.

Both MK-0518 and GS-9137 appear to be highly promising for the treatment of HIV infection, The Merck drug will

likely be developed as a twice-daily agent given without ritonavir (because MK-0518 is metabolized through
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glucuronidation, and ritonavir does not affect its pharmacokinetics), whereas the Gilead drug will probably be a
once-daily agent requiring ritonavir-boosting. We eagerly await further studies on both agents. — Charfes B.

Hicks, MD
NEW DATA ON TMC114 AND TMC125

Patients with tripte-class anliretroviral experience have had promising treatment responses to the investigational
Pi darunavir (TMC114). However, data have been sparse on resistance and correlates of virologic response. To
address this, researchers evaluated pooled data from the previously described POWER-1 and -2 studies (ACC
Eeb 1 2006), as well as additional data from the as-yet-unpresented POWER-3 study [Abstract 157]). Diminished
virologic response to darunavir was seen in patients with at least 10 primary Pl mutations. The mutations that
particularly affected response in these patients included V321, L33F, 147V, I54L, and L89V. Notably, viruses that
were susceptible to tipranavir at baseline remained so, even after darunavir failure. )

One major issue with the clinical use of darunavir is the availability of additional active antiretrovirals to pair with
it. To evaluate whether potential drug-drug interactions preclude using TMC125 (a next-generation NNRTI) as a
secand active agent, investigators assigned 11 patients with triple-class resistant infection to receive darunavir +
TMC125 + an optimized background regimen [Abstract 575c]. Although TMC125 levels were about 30% lower
when the two drugs were given together, the concurrent use of TMC125 did not affect darunavir levels. The
combination was associated with a median viral-load reduction of 2.76 log copies/mL, and all patients
experienced a decline of at least 2 log copies/mL.

Additional information about TMC125 came from the C223 study, which assessed the influence of baseline
resistance on virologic response fAbstract 154]. In contrast to the "alt or none" pattern of resistance seen with
currently licensed NNRTIs, TMC125 exhibited gradations of virologic response. The greatest reductions were
observed among patients with no baseline NNRTI mutations (—1.82 log copies/mL), followed by those with one
mutation (-1.65 log copies/mL), two mutations (—1.00 log copies/mL), or at least three mutations {(-0.66 log
copies/mL). These data suggest that TMC125 might be most effective when used before multiple NNRT)

mutations accumulate.

Finally, investigators studied the effects of adding TMC125 to a regimen containing lopinavir/ritonavir, saquinavir,
and at least two NRTIs [Abstract 575b]). TMC125 was associated with significantly reduced lopinavir AUCyzn, and
Cmax but did not appear to affect lopinavir Cmin. No significant change was seen for saquinavir or ritonavir, and the

use of these Pls did not affect TMC125 concentrations, — Charles B. Hicks, MD

VICRIVIROC LESS EFFECTIVE THAN EFAVIRENZ IN TREATMENT-NAIVE PATIENTS

In the fall of 2005, Schering-Plough terminated its phase il comparison of vicriviroc and efavirenz in treatment-
naive patients because the vicriviroc arm had a higher rate of virologic failure {ACC Nov 8 2008). Now, the
company has provided additional details on the study, which included 82 treatment-naive subjects with CCR5-
tropic virus and baseline CD4 counts >150 cells/mm® [Abstract 161t B]. Patients were randomized to receive
vicriviroc (25 mg, 50 mg, of 76 mg once dzaily) or placebo for 14 days. At day 15, AZT/3TC was added to all



regimens, and the placebo was replaced with efavirenz. Al that lime, the vicriviroc-treated patients showed an
approximate 1-log copies/mL decline in viral load, consistent with earlier phase [ siudies. However, by study
closure, a much higher proportion of patienls in the vicriviroc arm (26 of 68) than in the efavirenz arm (1 of 24)
had experienced virologic failure, especially ai the two lower doses of vicriviroc. Furlhermore, all 22 palienis with
viralogic failure and obtainable genotypes in the vicriviroc arm showed the M184Y mutation. The reason for tiis
disappointing resull is nol yel clear; no consistent patlern of mutations was seen in envelope sequences, and
Irgpism switches — seen in Lhree placebo recipienls and five vicrivirclc recipienis — did nol explain the virclogic
rebounds. Overall, these resulls raise important questions about the use of CCRS antagonisis in realment-naive
subjects — a concern furlher enhanced by the closing of the once;daily lrealment arm of a maraviroc sludy in a
similar patienl papulation. Notably, the twice-daily arm of that study is ongoing, as are vicriviroc and maraviroc

studies in treaiment-experienced patienis.

Further information on vicriviroc was released on March 3, 2006, detziling the occurrence of five cases of
malignancy {4 lymphoma, 1 adenocarcinoma of the slomach) in ACTG 5211. This study involves 118 lrealmenl-
experienced palients, randomized io receive one of three doses of vicriviroc or placebo in addition lo an
oplimized background regimen. All cases occurred in the vicriviroc-treated group. The study has been unblinded,

and [urther invesligation of lhe cases is ongaing. —Paul £. Sax, MD
TREATMENT INTERRUPTION, INTERRUPTED

Six studies presented at the conlerence advanced our knowledge of treatment interruplion (TI) for the
management of chronic HIV infection in patients who have good virat control ang preserved CD4-cell counts
while on antiretroviral therapy. As shown in Table 1, lhe studies {ail into three calegories: natural hislory of TI, Tl
based on fixed inlervals, and T1 driven by CO4-cell count.

Table 1: Summary of six lreatmoent-interruption trisls

Study Tistraleey  Months  Number of Nadiv  Bascline  Key findings
of prior subjects CD4-  CD4-cell
therapy cell count*
count™

Natwral History of T1

ACTG 5170 Therapy 34 167 436 833 Sale in terms of
restaried il HIV diseuse

the \ proeression. but 3

discretion ol ) deaths occurred,

the patient & raising  questions

phvsician ahoul the

advisability of

this Tl strategy
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Fived-fnterval T1

[SS PART 3moson/
1-3 mos off

ANRS 106 Swkson 7/

8 wks off

CD4-Based TT

ANRS 1269 Therapy
resturted  at

CD4  count
<250
cells/mm’

SMART Therapy
restarted  at
CD4  count
<250

cells/mm?

STACCATO Therapy
restarted  at
CD4  count
<3350
cetls/mm?’

26

63

72

L

CT=137 420
TI=136
CT=194 280
TI =197
CT=110 273
TI=216
CT=2732 1233
Ti=2
CT=146 2060
T1=284

TI=ireatment mierruption, CT=continuous therapy, RR=relalive risk, * in cellsimm®

740

741

459

398

490

CT and TI arms
similar; 30%
resistance 1 Tl
anrm

CT and TI arms

simitar; no
dilference in
resistance

Tl arm stopped
because of
increased risk for
morbidity  (RR,
2.3

Tl arm  stopped
because of
increased risk for
disease
progression or
death (RR, 2.2)

No differcnce m
propartion
suppressed

The naiurai-history study, ACTG 5170, demonstrated that Tl was generally sale in terms of HIV disease

progression among palients with a nadir CD4 count >350 cells.’mma; it also showed Lhat palients could remain off

therapy for an extended duration (median interruption, 96 weeks) [Abstract 101]. Althcugh the CD4-cell count fell

rapidly during the first 8 weeks of interruption (20 c:ells.'mm%week)r the rate of decline subsequently slowed to 2

cells/mm*iwaek. There were five deaths in the study, one case of acule retroviral syndromie, and four cases of

severe thrombocyiopenia. Nadir CD4-cell counl was the best predictor of CD4-cell decline or adverse events

during T1.

In the two studies of fixed-inlerval TE the Tl and continuous-therapy groups had similar results {Absiracts

103 and 104). Elevaled rales of resisiance were noted in the Tl arm of the ISS PART study (which suggests a

need for caution when using NNRTI-based regimens), and 5% of T patients had a low platelet count in ANRS

106.



Resulis from the three studies of CD4-driven T| are pariicularly illuminating: They strongly suggest that the CD4
count should nat be allowed io fall below 350 cells/mm’ because of an increased risk for serious morbidity. In
ANRS 1269, which was conducted in Africa, most of the conditions seen in the CD4-based Tl arm were serious
bacteriaf infections {non-AlDS-defining) [Abstract 105LB). Although this arm of the trial was halied, a comparison
of continucus therapy and fixed-interval Tl is ongoing. In the SMART study, 47 deaths and 46 confirmed AlDS-
defining events occurred in the Tl arm versus 28 dealhs and 15 AIDS-defining evenls in the continuous-therapy
arm [Abslract 106L.8]. Mosl of the deaths and many of the serious disease evenis were nol due lo standard
AlDS-delining condilions. This observation, along with data from the other frials, suggests that slopping effective
antirelroviral therapy might trigger HIV-related immune deficiency or inflammation tha't ceuld lead to a range of
serious conditions affecting vital organs {such as the heart, liver. kidneys, and bone marrow). In the STACCATO
trial, the threshold for reinitiation (CD4 count <350 cells/mma) was higher than in the other studies, and most
participants used ritonavir-boosted saguinavir-based therapy (80%) [Abstracl 102]. Alter palienls in the Tl arm
reinitialed trealment, the two arms had similar proportions of subjects with a viral load <50 copies/mL and similar

proportions with CD4 counts »350 cellsimm?,

One wonders what the [ong-term oulcome of the SMART sludy (the largest HIV randomized clinical trial ever)
might have been if lhe sludy had been allowed Lo conlinue with longer follow-up. One also wonders aboul the
level of high-risk hehavior and HIV transmission o sexual pariners during Tl; none of the preseniations provided
this impertant public-health information. Overall, the results of the CD4-based Tl trials suggest that the door is
essenlially closed to Tl studies thal enroll patients with AIDS and thal allow the CD4 count o féil below 350
cells/mm®. Furher, the findings make the CD4-based Tl sirategy undesirable in resource-poor couniries. For
patients wilh high CD4 nadis, Tl remains a useful expenmental slralegy for evaluaiing therapeulic vaccinalion or

immune-based therapies thal might be antirctroviral-sparing at higher CD4-cell counts, —Keith Heory. (D
SHOULD WE BE STARTING TREATMENT EARLIER?

Several analyses from wall-known cohont siudies suggested thal it might be beneficial 1o start BIV reaiment at
higher CO4-cell counts, In the ART Cabhort Collzboration, researchers followed 10,855 patients for a median of
2.7 years afler trealment intialion [Abslracl 523). Mol surprisingly, patients who started therapy al CD4 counls
200 cellsimm?® were significantly mare likely to progress o AIGS or death than those who started at 201-350
celleimm’ {hazard ratio, 2.93). More importanlly from a policy slandpoint, a strong trend was seen across even
higher CD4-cell counls, favering trealment initialion al 351-500 cells/mmiversus 201-350 cells/mm® (HR, 1.26}.
Two parlicular strenglhs of ihis analysis were the relatively large study population and the investigators'
avoidance of lead-lime bias by accounling lor the lime before treatmoent iniliation in patients who delayad therapy.
Investigators with the HIV Outpatient Study evaluated the risk for antiretroviral toxicity among lrealment-naive
patienls and found that the incidence rates of renal insufficiency, nevropathy, and lipoairophy decreased as CD4-
cell counls at lrealment initialion increased.. [Abstracl 769]. Finally, in the Hopkins HIV Cohorl and Athena
National Cohorl, researchers found that the absolute increase in CD4-cell count over time was greaiest in

patients who starled therapy at lower values, bul the likelihood of achicving a normal CD4-cell count was greatesl
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in those who siaried at higher values (Absiracts 529 and 530]. The results of these studies, along with implicit
messages from the SMART study, cumulatively move the pendulum toward an earlier aptimal time to start

therapy in asymptomalic patients. — Paul E. Sax, MD
METABOLIC COMPLICATIONS AND CARDIOVASCULAR DISEASE

Althcugh many antiretrovirals can cause dyslipidemia and insulin resistance, research on metabolic
complications is increasingly focused on how chronic HIV infection and hosl factors contribute to these
comglications. Several studies at this year's Reltrovirus Conference demonstrated a lower grevalence of diabetes
among HIV-infected adulis than among population-based controls. in each cf these studies, iraditional risk
factors (e.g., body-mass index and age} overshadowed the effect of antiretroviral therapy on diabetes risk
{Abstracts 759, 760, and761]. During the past several years, many clinicians have {ocused on minimizing
cardiovascular risk by addressing lhese risk faclors, and that focus seems to be paying off, Several large cohort
studies suggested that rates of myocardia!l infarction (MI) and coronary heart disease in HIV-infected adults are
stabilizing or even declining [Abslragls 735, 737, and 144]. Although Lhe shifting rates have been attributed to
changing patterns of antiretroviral use and increased attention io lipid-lowering and antihyperiensive therapy,
there is slill plenty of room for improvement: In the Swiss HIV Cohort Siudy, only one third of patients with
dyslipidemia or hyperiension were receiving lipid-lowering or anbhyperiensive lherapy [Abstract 74Q).
Randomized trials in HIV-infected patients demonstrated the efficacy of two new options for managing
hypertrigiyceridemia: saimon oil (3 g daily) [Abstract 756 and fish oil with or without fenofibrate [Abstract 1486).

Despite the clear role of traditional risk factars in metabolic complications, antiretrovirals are not completely off
the hook. In the Multicenter AIDS Cohort Study, the metabolic syndrome was more common in HIV-positive than
HIV-negative men, and the use of polenl combination antiretroviral therapy (especially Pl use) seemed to be an
important contributor [Abstract 747]. Researchers with Lhe Data Colleclion on Adverse Events of Anti-HIV Drugs
(DAD) Study previously reparted an association between longer exposure to combination antiretroviral therapy
and increased risk for Ml (N Engl J Med 2003; 349:1993). Now, chservalions from hat siudy have been extendad
to an analysis of sgpecific drug classes and Ml risk fAbstract 144} During nearly $5,000 person-years of follow-up,
each additional year of Pl exposure increased the risk for Ml by 16%. Although a longer duration of NNRTI
exposure also increased the risk for Ml slightly, the effect was not statistically significant afler adjustment for
NRTI use. In & matched cohort study, the 3-year rate of progression of carotid intima-media thickness (IMT} was
not significantly greater in Pl-treated palients than in non-Pl-lreated palienls, but there was some suggestion of a
Pl effect [Abstracl 145]. In another sludy, cytomegalovirus-specilic T-cell responses and high-sensitivily C-
reactive protein levels (but not levels of T-cell aclivaiion) were significantly correlated with cross-sectional

measures of carotid IMT [Abslract 741].

Pulmonary hypertension was a recognized complication of HIV infection before lhe advent of potent combination
antiretroviral therapy, and lhe problem does not seem to have diminished. In one prospective study, HIV-infected
patients had an increased risk for pulmonary hyperension [Abstract 743]. and in another, the prevalence of
pulmonary hypertension {0.21%) remained similar to lhat reported in the 1990s |Abstract 744]. Treatment with the



oral endothelian antagonist bosentan appears to be well tolerated in H|v.infected patients [Abstract 745, and
clinicians are reminded to consider pulmonary hypertension in HIV-infegted patients with a differential diagnosis

of dyspnea.

The management of lipoatrophy and fat accumulation continues 16 be a challenging clinical issue. News fram this
year's conference confirms that anliretroviral substitutions (switching from AZT or d4T lo either abacavir or a
nucleoside-sparing regimen) are the best currently available oplions for managing lipoalronhy {Abslract 755).
statislically significant increases in limb fal; in both studies, the effec of the glitazone was diminished in the
presence of d47. Neither metformin nar replacement doses of lestosterone significantly reduced visceral fat in

conirolled trials [Abstracts 347, 148. and 149]. — Judith Currier, MD. M&¢

RENAL TENOFOVIR DEBATE CONTINUES

Given lhe frequent development ol nephrotoxicity with adefovir and Cidelovir, concerns aboul the potenlial for
nephroloxicity with tenofovir are well founded. Several new studies hiE}hIighled the frequency of this problem in

tenofovir-treated paiients and the polential importance of drug-drug interaciions.

In the E5540006 study. pabients receiving ienolovir experienced significant declines in glomerular filiration rate
(GFR) at 24 and 48 weeks, whereas patienis receiving efavirenz did not [Abstract 777]. In another study of
patienls initiating lenofovir, 4% developed renal insufficiency Within one year, and 13% developed
hypophosphatemia [Alsiract 778). Renal insufficiency seemed to occyr with cumulative exposure lo tenofovir,
whereas hypophosphatemia developed aculely. Risk faclors for nephroloxicity included being treatmenl-naive
and having previcusly recewved amphalericin 8. In a much larger sludy, cpe invesligators analyzed longitudinal
data from 11,362 HiV-infecied patients, all of whom had GFR >90 mUinin af baseline [Abstrac: 779]. Mild renal
impairment (GFR, 60-89 ml/min) was seen in 35.9% of palienls, moyerate impairment (GFR, 30-59 mL/min)
was seen in 6.4% of patients, and severe impairment {GFR, <30 mL/miny was seen in 2.6% of patients. Tenofovir
treatment was significantly associated with mild and moderale renal inSUfﬁCien[;y. but not with more savere renal
impairment. In an cbservational sludy of 487 palienis inilialing lenofoyir, 57 patienls (17.5%) devetoped renal
dysiunction [Abstract /88]. Mest experienced moderate declings in GFR. (60 mL/min), but eighi had more
severe declines (>80 miLfmin) Lhat were assccialed with concomitant treatment with ritonavir-boosled regimans
containing eilher amprenavir or lopinavir. In stark conlrast to lhese reporg were combined data fram the tenafovir
expanded-access program and postmarketing safely reports, wnich did qpnt suggest a high incidence of serious

renal adverse events in lenalgvir-treated palients |Abstract 7815

Taken collectively, these findings suggest that clinicians shouki be cGneerned about the develppment of renai
dysfunction in patients receiving lenofovir. Routing laboratory monilonng of patients on this drug should include
calcufation of GFR and assessment of serum phosphate. For ihe mogy part, renal dysfunction appears to be

reversible when lhe ageni is disconlinued expedienily. The mcidence and risk lactors for tenolovir-induced
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nephrotoxicily still need to be defined in large studies that conirol for antiretroviral regimen and associated
comortidities. In addition, mare dala are needed on drug-drug interactions and the possible role of boosted Pls in

potentiating tenofovir-associaled renal loxicity. — G. Sonia Nagy. MD
EXTENDING THE ROLE OF ATAZANAVIR

The Pl atazanavir is increasingly popular for both realment-naive and treatment-experienced patients because of
its low pill count, tolerabilily, and favorable effects on lipid levels. Although many clinicians routinely offer boosted
atazanavir 1o Lheir lreaiment-naive patients, there have been no prospeclive data on this practice. In the first
study to address this, researchers randomized 200 treatment-naive individuals to receive a nucleoside backbone
of 3TC and extended-release d4T with either unboosied aiazanavir (400 mg) ot boosted atazanavir (300 mg plus
differences in Lhe proportion of subjects achieving a viral load <400 copies/mL (86% in the boosted arm and 85%
in the unboosted arm) or <50 copies/mL (75% and 70%, respeciively). Although study-drug discontinuation rates
were similar in belh arms, the boosled arm had a higher rate of discontinualion for adverse evenls; it also had a
greater proportion of subjects {59%, compared with 20% in the unboosled arm) experiencing a rise in lotal
bilirubin to greater lhan 2.5 limes the upper limit of normal. As expected, changes in total cholesterol, LDL
cholesterot, and triglyceride levels were more pronounced in the boosled arm. More virclogic failures occurred in
the unboosted arm (10 vs. 3), and three patienis in this arm developed the signalture mutation for atazanavir

resistance, 150L. No Pl resistance was seen in the boosled group.

In a small pilot study, lopinavirfritonavir was effective as sole maintenance therapy in patients who were
previausly fully suppressed after lriple-drug therapy that included fopinavirfr (J Acguir immune Defic Syndr 2005;
40:280). In ACTG 5201, a single-arm pilot study, researchers evalualed whelher boosted atazanavir alone might
also be an effective maintenance therapy [Abstract 108LBJ. The study involved 36 subjects with a CD4 caunt =
250 cells/mm? who had achieved a viral load <50 copies/mL on Pl-based combination therapy for al least 48
weeks and had no history of virologic failure. Afler study entry, participants were all switched to ritonavir-boosted
atazanavir plus two NRTIs for 6 weeks. |f the viral ipad remained fully suppressed, the twoc NRTIs were
disconlinued, and subjects continued on boosted atazanavir alone f?r 48 weeks. At 24 weeks, 91% of subjects
achieved a viral load <200 copies/mL. The eight subjects who provided semen samples for viral-load testing all
had values <150 copies/mL. None of the three pariicipants with virologic faliure had any resistance, and two of
the three had no deteclable plasma atazanavir levels. The resulls of this pitol study suggesl thal ritonavir-boosted

atazanavir should now be thoroughly evaluated in a larger, randomized trial. — Judith Feinberg, MD
ANTIRETROVIRAL THERAPY IN RESOURCE-LIMITED SETTINGS

This year's Retrovirus Conference featured a marked and gralifying increase in presenialions related to HIV in
resource-limited sellings, Two summary talks were of particular importance and are available as webcasts, The
first, by Dr. Tony Harries, was a comprehensive and thoughtiul review of the epidemiclogic convergence of HIV

and tuberculosis (TB) in sub-Saharan Africa [Abstract 9]. The second, by Dr. Tom Quinn, was a tour-de-iorce



presentation of the epidemioclogic, biologic, research, and policy issues surrounding male circumcision as a

strategy for HIV prevention {Abstrac: 120].

Anliretroviral therapy has now been available long enough in resource-limited sellings la explore and document
its effectiveness. Initial concerns about acherence have decreased, examples of biclogic and clinical benefit have
been documented, and now reperis are emerging about the cumulative side effects and loxicities in large-scale
nationa! rollout pragrams. In rural Uganda, researchers evaluated early clinical loxicity among mare than 1000
adulis receiving an initial regimen, most commonly d4T + 3TC + nevirapine [Absiract 142]. The overall rate of
toxicily was 4.5 per 100 person-monlhs, and the rate of severe toxicity was 1.3 per 100 person-months. Most
adverse events were grade 1 or 2. Neuropathy and rash were the most common events and were manageable
by single drug subslitutions. A smaller bul mare detailed study from Mairobi, using the same regimen, yielded

similar conclusions [Abslrac! 143]. In Lhis study, mest adverse events occurred within & manihs of foflow-up, were

of grade 1 or 2 in severity, and were resalved with regimen switches. In Cape Town, South Africa, approximately
11% of patients on an inilial regimen of d4T + 3TC + nevirapine had a substitulion for toxicity in the [irst 36
months of treatment [Abslract 656]. Most subsliiutions were for d4T and were relaled to the appearance of
peripheral neuropathy and, more disturbingly, lactic acidosis. The latter appeared at a higher rate than
anticipaled based on research in developed countries and is of particutar concern because of ils vague climical
symptoms and the difficulty of decumenting lactate Jevels. Women were at parlicularly high risk for developing

lactic acidosis on d47, as were patients weighing more than 75 kg.

These caveals aside, the emerging data indicate that, overzll, adverse events related to commonly used first-line
regimens are not a significanl barrier to provision of antiretroviral lherapy in government rollouls. — Gerald H.

Friedland. MD

THE NEW ABCS: ANTIRETROVIRALS, BARRIERS, AND CIRCUMCISION

During the keynote lecture, Or. James Curran told us that "prevention is nol as simpie as ABC." referring to
Abstinence, Being faithful, and using Condoms. However, at this meeting, we became familiar with the "second-
generation ABCs™ Antirelrovirals, Barriers (condoms and micrabicides), and Circumcision. Wil Lhis new

generation of ABCs gain more respecl than the last one as a viable set of HIV prevention loots?

Anliretrovirals are now used routinely for nonoccupational postexposure prophviaxis {(nPEP) [Absiragt 54].
Howeaver, there is no clinical evidence of benefil, and ofien the therapy is not initiated within 72 hours of exposure
as recommended by COC guidelines. In & review of 880 calls placed (0 a nalional PEF hotline foliowing sexual
exposures, researchers found that 28% of the calls came in more than 72 hours after exposure [Absiract G06].
Although many countries now have guidelines for PEP [Apstract 904], it is still uncerain which regimen is bast.
Bata lrom a prospective study in France suggesi that AZT/3TC + LPV/rilonavir might be the combination with the
best tolerabitity [Abstract 805]. Pre-expasure prophylaxis is also being evaluated, wilk five trials under way in

humans. To dale, the anima! daia seem promising: In a siudy of nonhuman primales, lenofovirfFTC offered
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100% protection against repeated rectal SHIV challenge [Absiract 32L8]. Uitimately, the drugs of choice for pre-
and posi-exposure prophylaxis may be determined by the penstration of antiretrovirals into genital secretions

[Abstracts 129, 396, and5G69].

Barrier methods beyond condoms are necessary o protect women from HIV. The growing consensus is that a
highly effective female-controiled barrier requires a combination of products or melhods; one compeiling

approach is a cervical barrier with micrebicides [Abstract 55).

The potential value of circumcision in HIV prevention received widespread aiteniion last year, when a
randomized trial in South Africa demonsirated a 60% reduction in HIV acguisition among circumcised men
compared with uncircumcised men (PLoS Med2G05; 2:e298). Now, dala from the Rakai Community Cohort Study
suggesl lhat male circumcision also reduces Ihe incidence of HIV infeclion among female pariners [Abstract 128].
Incidence rates were 6.6 per 100 person-years among the wives of infected circumcised men and 10.3 per 100
person-years among the wives of infected uncircumcised men. An ongoing contralled trial in Rakai \.;'iil yield more
information laler this year on how male circumcision aflects HIV acquisition in female pariners. — Carfos del Rio,

MD
MORE ON FALSE-POSITIVE RESULTS IN RAPID HIV TESTING

In late 2005, counselors at several HIV iesting programs (mainly in New York City and San Frangisco) reparted
an unusually high number of false-positive results from the OraQuick Advance Rapid HIV-1/2 Antibogdy Test with
cral fluid (ACC Jan 4 2006). Since then, CDC invesligators have analyzed data from four prosgective sludies that
involve‘d simultaneous testing of whole blood and oral fluid between 2000 and 2005 [Abstract 34L.Bk]. They found
that the specificity of OraQuick was §8.9% wilh whole blood and 99.6% with oral fluid; in comparisan, the
specificily of serum EIA was 99.7%. These data suggest thal the specificity of HIV rapid testing is slightly lower
with oral fluid than with whole bloed, but is still well above the FDA minimum threshold (98%) for both specimen
types. Al three tesling sites, lhe excess number of false-posilive resulls appeared to be related o unidentified
host- or site-specific factors; CDC investigators found no evidence of a lot- or device-related problem.

Investigators also evaiuated an algorithm that was adopted in New York and San Francisco in iate 2005.
According 1o this algorithm, a posilive result on an oral-fluid rapid lest should be followed up wilh a whole-blood
HiV rapid test using a fingerstick. When this algorithm was used, positive results from both oral fluid and
fingerstick were almast always foliowed by a pesilive Western blot resull, whereas a posilive result from oral fluid
followed by a negalive fingerstick was almost always followed by a negative Weslarn blot resutt. These daia
suggest that performing a fingerstick test after a reactive oral-fluid test might reduce the number of people who
receive false-positive results. However, confirmatory testing s still reguired for all reactive rapid iests. — Carlos

del Rio, MD

EXPANDING HIV TESTING

The incidencé of HIV in the U.S. is holding steady at about 40,000 new cases per year, with the epidemic being

fueled largely by the 250,000 HIV-infected people who are unaware of their serostatus. Studies show that these



individuals are more likely than those who know their serostatus io practice unprolected sex with HIV-negalive

partners {ACC_Sep 14 2005). To address ihis problem, the CDC developed an initiative in 24G3 called

"Advancing HIV Prevention: New Stralegies for a Changing Epidemic.” Qne strategy, "Prevention for Posilives,”
focuses on changing the hehavior of lhose already infecled. Analher is designed lo expand HIV testing by
making it a routine. voluntary parl of care for all individuals aged 13 to 64 [Abstract 164] This approach is
feasible because 22% of all lesting is currently done in hospitals, emergency rooms, and outpatient clinics, and
27% of all posilive lests occur in lhese sellings. The CDC is currently revising its lesling recommendations and
may propose that HIV tesling be included in ar individual's overall consent to receive care. Under such a policy,
a person who did not wanl o ke lesled lor HIV would have to opl out — a dislinct departure from the current
policy of opting in, which requires that patients give explicit, signed consent for HIV testing when it is offered.
Hopefully, this approach will resull in more HIV-infected people being identified, referred for care, and placed on
anliretroviral therapy as appropriale; this should, in lurn, reduce transmission hrough both serostatus awareness

and controlled vira! replication.

Ancther strategy by the CDC is lo accept only name-based HIV test results from state and local. heallh
departments, so that ciassic public health slrategies, such as contact tracing, can be used to identify more
infecled individuais. | health deparlmenls do not implemenl name-based reporling, they risk losing federal
HIV/AIDS funds. Apparently, the threal is working: Shortly afier the Retrovirus Conference, California health

officials anncunced that they would move to confidential name-hased 1esting. — Judith Feinberg, MD
CONCLUSION

As lhe year unfolds, we'll eagerly awail foliow-up information from many of lhe sludies presenied at lhe
Reirovirus Conlerence. On the lrealment fronl, we hope lo see acceleraled approval of TMC114 (darunavir),
additional data on integrase inhibitors, and more information on the risks and benefits of CCRS antagonisis in
treatment-naive and trealment-experienced palients. On Lhe prevention {ronl, we’ll look to Rakai for more data on

mate circumcision and to the CDC lor new recommendations on HIV {esling. — Pawl £. Sax, MD
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Rate-controlled particles

Specification

The present inventicn concerns pharmaceutical compositions in
the form of rate-controlled particles, comprizing compounds of

the formula (I) to (VI)

(I} is an antiwviral compound of formula

(R,
9 \\
dny L
L N 0
“ A,
Y R-

a N-oxide, a pharmaceutically acceptable addition salt or a
stereochemically isomeric form therecf, wherein

is CR® or N;

is CH, CR% or N;

is 0, 1. 2, 3 or 4;

'is -NRIR? or when Y is CR® then Q may also be hydrogen;

1  and R? are each independently selected from hydrogen,
hydroxy, Ci-j2alkyl, Ci_jpalkyloxy, Ci_jzalkylcarbonyil,
Cj-12alkyloxycarbonyl, aryl, aminc, mono- or di{Cj-12alkyl)-
amino, monc- or di{(Ci.;;alkyl}aminocarbonyl wherein each of

2o I o e B

the aforementioned Cj_jzalkyl groups may optiocnally and each
individually be substituted with one or two substituents each
independently selected from hydroxy. Cj-galkyloxy, hydroxy-
Cy-galkyloxy, carboxyl, Cj_galkyloxycarbonyl, cyano, aming,
imine, aminocarbonyl, aminocarbonylamino, mono- or
di{Cj.galkyl)amino, aryl and Het; or

Rl and R? taken together may form pyrreolidinyl, piperidinyl,
morpholinyl, azido or mono- or di(Ci_jpalkyllamineCy_g4.
alkylidene; '

R} is hydrogen, aryl, Ci-galkylcarbonyl, C;_galkyl, Ci-galkyloxy-
.carbonyl, Cj-galkyl substituted with C;_galkyloxycarbonyl; and

each R4 independently is hydroxy. halo, C:_galkyl, Ci.galkyloxy,
cyano, aminocarbonyl, nitro, amince, trihalemethyl, trihalo-
methyloxy, or when Y is CR> then RY may also represent
Ci-galkyl substituted with cyano or aminocarbenyl;

R5 is hydrogen or Ciqsalkyl;

L ig —-X1-R6 or -X2-Alk-R7 wherein
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The particles of the present invention are prepared as solid
dispersiocns of the active compounds in a polymeric matrix. The
term “solid dispersion” is well known in the art and means a
dispersion consisting of sclid components. Preferably solid
dispersions are in the form of sclid sclutions wherein the active

ingredients are molecularly dispersed in the polymeric matrix.

Such solid dispersion ic preferably obtained by forming a
homogenecus mixture of the components in the form of a melt,
extruding said melt and shaping cf the extrudate. The melting
is effected by the input of thermal and/or mechanic energy.

Depending on the composition of the matrix, the melting takes
place in the range of from 40°C to 190°C, preferably 50 to 150°C.
The suitable temperature range depends on the gilass transition
temperature of the polymer component, the properties of the
active ingredients and further additives. The optimal temperature

range can ba established by a few simple tests.

The mixing of the active substances with the polymer and addi-
tional components of the matrix can take place before or after
the melting of the polymer. Preferably the process is solvent-~
free which means that nc additional organic solvents or water

are added.

The plastification and melting preferably can take place in

an axtruder, a kneader or a mixing reactor, preferably in an
extruder having one or more screws which may rotacte in the same
direction or opposite directions, especially in a twin screw
extruder. The latter can be operated with or without kneading
elements, but use of kneading elements is preferred because

mixing 1i1s better.

The still plastic material is extruded through a die or a breaker
plate and then shaped into particles. This may be effected

by milling and subsequent sieving the cooled extrudate. The
preferred particle size for instant release forms lies in the

range of from 0.5 to 1.5 mm.

The particles, coptionally together with conventional pharma-
ceutically acceptable excipients, may be further processed
to conventional pharmaceutical dosage forms such as tablets,
pastilles, suppositories, or be packed in capsules.

It is possible and particularly advantageous to produce

rharmaceutical forms with rate-cgeontrolled release and improved
dissclution rates of the active ingredients. This was nof to be

11 MAY 201
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Ci.salkyl, Ci.galkyloxy, Cj.galkvlcarkbonyl, C,_galkyl-
oxycarbenyl, formyl, cyano, nitro, amine, and tri-
fluoromethyl; or whern Y is CR® then RS and R7 may
also be selected from phenyl substituted with one,

5 two, three, four or five substituents each indepen-
dentiy selected from aminocarbonyl, trihalomethyloxy
and trihalomethyl; or when Y is N then RE and R? may
also be selected from indanyl or indolvyl, each of
said indanyl or indolyl may be substituted with one,

10 two, three, four or five substituents each
independently selected from halo, nvdroxy, Ci-galkyl,
Cy-galkyloxy, Ci-galkylcarbonyl. Ci-salkyloxycarbonyl,
formyl, cyano, nitro, amino, and trifluoromethyl;
¥! and ¥? are each independently -NR3-, -NH-NH-, -N=N-,
15 -0-, -5-, -5(=0})- or -S(=0)z~;
Alk is Ci_galkanediyl; or
when Y is CR3 then L may alsc be selected from C;_jpalkyl,
Ci-i1palkenyl, Ca_jpalkynyl, Ci_scycloalkyl., or Ci_jpalkyl
substituted with one or two substituents independently
20 selected from Cy_scycicalkyl, indanvyl, indolyl and
phenyl, wherein said phenyl, indanyl and indelyl may be
_substituted with one, two, three, four or where possible
five substituents each independently selected from halo,
hydroxy, Ci-salkyl, Ci_galkyloxy, cyanec, aminocarbonyl,
25 Ci_galkyloxycarbonyl, formyl, nitre, aminc, trihalemethyl,
trihalomethyloxy and Cji_galkylcarbonyl;
aryl is phenyl or phenyl substituted with one, two, three,
four or five substituents each independently selected
from halo, C;_galkyl, C;.galkyloxy, cyano, nitro and
30 trifluoromethyl;
Het is an aliphatic or aromatic heterocyclic radical;
said aliphatic heterccyclic radical is selected from
pyrrolidinyl, piperidinyl, homopiperidinyl, piperazinyl,
morpholinyl, tetrahydrofuranyl and tetrahydrothienyl
as wherein each of said aliphatic heterccyclic radical may
opticnally be substituted with an oxo group; and said
aromatic heterocyclic radical is selected from pyrrolyl,
furanyl, thienvl, pyridyl, pyrimidinyl, pyrazinyl and
pyridazinyl wherein each of said aromatic heterocyclic
40 radical may optionally be substituted with hydroxy,

45
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or a compound of formula

R

| R*
L N N bl ®
Y Y
. (In
N B 41\
v # SR TR

0

the N-oxlides, the pharmaceutically acceptable addition salts,
quaternary amines andé the stereochemlcally isomeric forms

therecf, wherein
-bl=b?-C(R%2)=b3-bid= represents a bivalent radical of formula

R!

RZ2a

—~CH=CH—-C{R%8)=CH-CH= (b-1}:

-N=CH-C (RZ2) =CH-CH= (b-2};
~CH=N-C (R22) =CH-CH= (b-3);
-N=CH-C (R?d} =N-CH= {b-4);
~-N=CH-C (R23) =CH-N= (b-5);
-CH=N-C{R%3)=N-CH= (b-6);
~N=N-C(R%&) =CH~CH= (b-7};

is 0, 1, Z; or where possible g is 3 or 4;

ig hydrogen, aryl, formyl, C;.galkylcarbonyl, C;_galkyl,
Ci-salkyloxycarbonyl, Ci.galkyl substituted with formyl,
Ci-galkylcarbonyl, C;.galkyloxycarbonyl;

is cyano, aminocarbonyl, mono- or di(methyl)amino-
carbonyl, C;4alkyl substituted with cyano, amino-
carbonyl or mono- or di{methyl)aminocarbeonyl, Cs;_galkenyl
substituted with cyano, or Ci_galkynyl substituted with

¢yano;

each R° independently ig hydroxy, halo, C,_galkyl opticnally

substituted with cyano or -C{=0)R®, C3.;cycloalkyl,
Ca-galkenyl cptionally substituted with one or more
halogen atoms or cyano, Ciy.galkynyl opticnally substicu-
ted with one or mere halegen atoms or cyano, C;.galkyloxy,
Cy_galkyloxycarbeonyl, carboxyl, cyanc, nitro, amino, mono-
or di{Cj-galkyl)amino, polyhalomethyl, polyvhalomethyloxy,
polyhalomethylthio, -S(s0)yR6, -NH-S(=0)_R6, -C(=0)RS,
-NHC (=0}H, -C(=Q)NHNH;, -NHC(=0)}R®, -C(=NH)R® or a radical

\r/m\;\ ()

4
B““A

of formula
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wherein each A independently is N, CH or CRE;
B is NH, O, S or NRS;
jo) is 1 or 2; and
R6  is methyl, amino, mono- or dimethylamino or
polyhalomethyl;

is Cy-1paikyl, Ca.igalkenyl, C;ojpgalkynyl, Ci-scycloalkyl,

whereby each of said aliphatic group may be substituted

with one or two substituents independently selected from

* Ci-scycloalkyl, .

* indelyl or isoindolyl, each opticnally substituted
with one, two, three or four substituents each
independently selected from halo, Ci_zalkyl, hydroxy,
Ci.galkyloxy, cyano, aminocarbonyl. nitre, amino,
polvhalomethyl, polyhalomethyloxy and C,_galkyl-
carbonyl,

* phenyl, pyridinyl, pyrimidinyl, pyrazinvl or
pyridazinyi, wherein each ¢f said arcmatic rings
may opticnally ke substituted with one, two, three,
four or five substituents each independently selected
from the substituents defined in RZ; or

is -X-R3} wherein

R3 is phenyl, pyridinyl, pyrimidinyl, pyrazinvl or
pyridazinyl, wherein each of said aromatic rings may
optionally be substituted with cne, two, three, four
or five substituents each independently selected from
the substituents defined in RZ; and

X  is -NR!-, -NH-NH-, -N=N-, -O0-, -C{=0)-, -CHOH-, -S-,
-5({=0)- or -S(=0};~;

represents hnydrogen, C;.galkyl, halo, polyhaloCi_galkyl or

-NRAR5; and

R4 and R® are each independently selected from hydrogen,

hydroxy, Ci-i1palkyl, Ci.izalkyloxy., Ci.izalkylcarbonyl,
Ci-1zalkyloxycarbonyl, aryl, amino, mono- or
di{Ci_1palkyl)amino, mono- or di(Cbigalkyl)aminocarbonyi
wherein each of the aforementioned Ci_i»alkyl groups may
optionally and each individually be substituted with one
or two substituents each independently selected from
hydroxy, Ci-galkyloxy, hydroxyCj_salkyloxy, carboxyl,
Cy.galkyloxycarbonyl, cyano, amino, imino, mono- or

di (C;_galkyl)amino, polyhalomethyl, polyvhalomethyloxy,
polyhalomethylthio, -$S(=0)pRé, -NH-S({=0)R6, -C(=0)RS,
-NHC (=0)H, ~C(=0)NHNH,, .NHC{(=O)}R6, -C(=NH)R®, aryl and
Het; or

R4 and RS taken together may form pyrrolidinyl, piperidinyl,

morpholinyl, azido or mono- or di{C;-j;alkyl}aminoC;_g4~
alkylidene; '
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represents hydroxy, halo, Ciyscycloalkyl, Cp.galkenyl
optionally substituted with one or more halogen atoms,
Ca_galkynyl optionally substituted with one cor more
halogen atoms, Ci.galkyl substituted with cvano or
—-C{=0)R8, Ci_galkyloxy, Cj.salkyloxycarbonyl, carboxyl,
cyanc, nitro, amine, mono- cor di(Ci_galkyl)amino, poly-
hzlemethyl, polyhalomethyloxy, polyvhalomethylthio,
-S{=0)RE, ~NH-S(=0)pRE, -C(=0)R®, -NHC(=0}H, -C(=0)NHNH,
_NHC (=0Q)RE, ~C{=NH)R® or aryl;

aryl is phenyl or phenyl substituted with one, two, three,

He

-
[

four or five substituents each independently selected
from halo, Ci.galkyl, Ci_scycloalkyl, Cizalkylexy, cvano,
nictreo, pelyhaloCi-zalkyl and polvhaloCi_zalkvioxy;

is an aliphatic or aromatic heterocyclic radical;

said aliphatic heterocyclic radical is selected from
pyrrclidinyl, piperidinyl, homopiperidinyl, -piperazinyl,
morpholinyl, tetrahydrofuranyl and tetrahydrecthienyl
wherein each of said aliphatic heterocyclic radical may
optionally be substituted with an oxXo group; and said
aromatic heterocyclic radical is selected from pyrrolyl,
furanyl, thienyl, pyridinyl, pyrimidinyl, pyrazinyl and
pyridazinyl wherein each of said aromatic heterocvclic
radical may optionally be substituted with hydroxy,

or a compouna of formula

R!
\’/ Y > “\J
a
| ! Q , am
N\gﬁh a' =z

a N-oxide, a pharmaceutically acceptable addition salt, a
quaternary amine or a stereochemically isomeric form therecf, -

wherein
-alza?-33=a%- represents a bivalent radical of formula

RI

-CH=CH-CH=CH- ' (a-1);
~-N=CH-CH=CH- (a-21;
-N=CH-N=CH- {a=31};
~N=CH-CH=N- (a-d});
~N=N-CH=CH- (a-5);

is 0, 1, 2. 3 or 4; and in case -al=zal-ad=aé- is (a-1),
then n may also be 5; :

1s hydrogen, aryl, formyl,  C;_galkylcarbonyl, Ci-salkyl,
Cy_galkyloxycarbonyl, Ci_galkyl substituted with formyl,
C}ﬁalkylcarbony;hﬁgyﬁalkquxycarbonyl: and
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each R? independently is hydroxy, halo, Cj-galkyl optiocnally
substituted wich cyano or -C{=0)R%, Ci_jcycloalkyl,
Cy-galkenyl opticnally substituted with one or more
halogen atoms or cyano, Cp_galkynyl optionally substitu-
ted with ocne or more halogen atoms or cyano, Ci_galkyloxy,
Ci-galkyloxycarbonyl, carboxvl, cvano, nitro, aminc, meno-
or di{C;.galkyllamino, polyhalomethyl, polyhaleomethyloxy,
polyhalomethylthic, -S{=0)} R?, ~NH-S{=0}pR%, -C(=0)R4,
~NHC {=0)H, -C{=0)NHNH, _NHC(=0}R*, ~C{=NH}R% or a radical

of formula
\l/ A : {c)

4
B\“

wherein each A independently is N, CH or CRY4.
B is NH, 0, $ or NRY;
p is 1 or 2; and
R% is methyl, amino, mono- or dimethylamino or
polyhalomethyl;

L 15 C4-1palkyl, Cs_qpatkenyl, Cy_jpalkynyl, Cs_rcycloalkyl,
wherehy each of said aliphatic group may be substituted
with one or two substituents independently selected from
* C3-7cycloalkyl,

* indolyl or isoindolyl, each optionally substituted
with one, two, three or four substituents each
independently selected from halo, Ci_galkyl, hydroxy,
Cy.galkyloxy; cyano, aminocarbonyl, nitro, amino,
polvhalomethyl. polvhalomethyloxy and Ci_galkyl-
carbonyl,

* phenyl, pyridinyl, pyrimidinyl, pyrazinyl or
pyridazinvl, wherein each of said aromatic rings
may optionally be substituted with one, two, three,
four or five substituents each independently selected
from the substituents defined in R?%; or

L is -X-R3 wherein
R} is phenyl, pyridinyl, pyrimidinyl, pyrazinyl or

pyridazinyl, wherein each of said aromatic rings may
optionally be substituted with two, three, four or
five substituents each independently selected from
the substituents defined in R2: and

X is ~NR!-, ~WH-NH-, -N=N-, -0-, -C(=0})-, -CHOH-, -S-,
-§(=0)- or -5(=0)3~;

aryl is phenyl or phenyl substituted with one, twe, three,

four or five substituents each independently selected from

halo, Cy.galkyl, Ci_scvcloalkyl, C,_galkyloxy, cyano, nitro,
polyhaloCi_galkyl and polyhaloC;_galkyloxy,
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or a compound of formula
R! R?
\N/ RS
; IS
= R R

N
A A ot

10
the pharmaceutically acceptabie acid addition salts and the

stereochemically iscmeric forms therecf, wherein
Rl and R? are each independentlv selected from hydrogen;
hydroxy; amino; Ci_galkyl; Cigalkyloxy; C;_galkyvlcarbonyl;

15 C;-salkyloxycarbonyl; Ari; mono- or di(C;_galkyllamino;
mono- or di{Cj.galkyllaminocarbonyl; dihydro-2(3E}-fura-
none; Ci-salkyl substituted with one or two substituents
each independently selected from amino, imino, amino-
carbonyl, aminocarbonylamine, hydroxy, hydroxyCi_galkyl-

20 oxy, carboxyl, mono- or di{C;.¢alkyllamino, T;_galkyloxy-
carbenyl and thienyl; or

R: and R? taken together may form pyrrolidinvl, piperidinyl,
morpholinyl, azido or mono- or di(Ci-galkyllaminoCy 4-
alkylidene;

25 R3 is hydrogen, Ar!, Cygalkylcarbonyl, Ci galkyl, C;.calkyloxy-
carbonyl, Ci_galkyl substituted with C;_galkyloxycarbonyl;
and

R4, R3, RS, R?7 and R? are each independently selected from
hydrogen, hydroxy, halo, Ci.galkyl, C;_galkvloxy. cyano,

30 aminccarbonyl, nitro, amino, trihalomethyl or trihalome-
thyloxy ;
L is Cy_jpgalkyl; Cs-ypgalkenyl; Ci.jpalkynvl; Cs_scyvclealkyl;
or
L is Ci-10atkyl substituted with one or two substituents
as independently selected from Ciy_.qcycloalkyl; indolyl or

indolyl substituted with one, two, three or four substi-
tuents each independently selected from halo, Cy-galkyl,
Ci_zalkyloxy, cyano, aminocarbonyl, nitroe, amino, trihalo-
, methyl, trihalomethyloxy,., C,-galkylcarbonyl; phenyl or

40 rhenv]l substituted with one, two, three, four or five
substituents each independently selected from halo,
hydroxy, C;-gsalkyl, Ci_galkyloxy, cyano, aminocarbonyl,
nitro, amine, trihalomethyl, trihalemethyloxy, Ci_salkyl-
carbonyl; and,

45
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23
Arl is phenyl, or phenyl substituted with one, two or three
substituents each independently selected from halec, Ci.galkyl,
Ci-salkyloxy, cyano, nitro or trifluorcmethyl; with the
provisce that compounds (a) to (o)

CO. | 2| 3 4 5 & - .
Alk RI/R R R R R R?* RS
No.
a | 1-{4—(2-methylpropyhphenyl)ethyl H/H H CH; H H | H H
b | [-(4-(2-methylpropyl)phenyljethyl H/H H H H INO;| H | H
¢ | 1-{4—(2-methylpropyl)phenyljethyl HH | C¢Hs | H H H H H
da | [-(4—(2-methylpropvl)phenyl)ethyl H/H H [NO;! H CH; | H H
e | [-{4-(2-methylpropvl)phenyi)ethyl H/H H H H NH; H H
f | 4—(2—methylpropyl)phenylmethyl H/H H H CF, H H H
g | i-{(4—-(2-methylpropyhphenyl)ethyl H/H H H H 1 Cl H H
h | 4—(2-methylpropyl}phenylmethyl H/H H H H | H H H
i | 3,4—dimethoxyphenylmethyl H/H H H H H H H
j | 2.3-dimethoxyphenylmethyl H/H H H H H H H
k | 3,4—diethoxyphenylmethyl H/H H H H H H
2—(3,51,1-dimethylethyl}—4-
|| Y | H | B | H | H H
hydroxy—phenylethyl
2—-(3,5{1,1-dimethylethyl)—4—
m |20 e WH | H { H | Bu| OH | tBu
hydroxy-phenybethyl
n | Phenylmethyl H/H H CHy;| H H H H
o |Phenylmethyl H/H H | H H H | H H
are not included,
or a compound of formula
N
LN
fr‘ O
CHy 0 CH, / \ )’k 3
0 — rR*> R
P
\_ e,

the N-oxide forms, the pharmaceutically acceptable acid

addition salts and stereochemically iscomeric forms thereof,

wherein

n is zero, 1, 2 or 3;

X is N or CH;

each R! independently is halo, nitro, cyano, amino, hydroxy,
Cy.galkyl, Cyi-4alkyloxy or trifluorocmethyl;

" R? is hydrogen; Ci-salkenyl; Ci-salkynyl, aryl; Ci.jcyclo-

alkyl; Ci-salkyl or Ci-galkyl substituted with hydroxy,
Ci-gqalkyloxy, Ci-jcycloalkyl or aryl;
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R3 and R% each independently are hydregen, Ci-galkyl,
Ci.7cycloalkyl or arvl; or
E3 and R? taken together form a bivalent radical -R°-R%-

of formula:

ja 0 Rf-a It} 3a RSL RSa O )
? ﬁ ol 1 T il Il
—C—C— ——C—C— —C—C— * — “—?—%}—- o1 ——C—*T——C——
}L‘Sh }l{Sb I_lzsh RSL! th R53
(a) (b} {c) {d) (¢}

wherein R%2, RS5b, Ric, ®% each independentliy are
hydrogen, Cy_galkyl or arvl; and
aryl is phenyl or phenyl substituted with one, two or
three substituents selected from halc, nitro, cyano, amino,
hydroxy, Ci-galkyl, Cij_galkyloxy or triflucromethyl,

or a compcund of formula

0
Het—5§
. S\ J
H,C o} W N N N—R’ .
__/ v\ (V1)
s}

A—B
R”\—

\ /

r!

the N-oxides, the sterecochemically isomeric forms thereof,
and the phrarmaceutically acceptable acid addition salts,
wherein A and B taken tcgether form a bivalent radical of

formula
-MN=CH- ’ {a),
~CH=N- (b),
—CH>-CH;- {c),
~CH=CH- (d),
-C{=0}~-CHs- (e),
—-CH,-C{(=0) - (£},

in the bivalent radicals of formula (a) and (b} the hydrogen

atom may be replaced by Ci ealkyl; in the bivalent radicals of

formula (c}, {(d), (e). (f}, one or two hydrogen atoms may be

replaced by (Ci-galkyl; :

R1 is hydregen, Ci_galkyl or halo;

R2 is nydrogen or ha%@; R e

R} is hydrogen: Ci_galkyl: Cieéycloalkyl: or Ci-zalkyl
substituted with hydroxy., oxo, Ci-gecycloalkyl or aryl;
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Het 1s a heterocycle selected from the group consisting of
pyridine; pyridine substituted with one or two substi-
tuents selected from Cj.galkyl, hyéro=xy, Ci-salkyloxy.
trihalomethyl, amino, mono- or di(C;.gzalkyl)amine or aryl:
pyrimidine; pyrimidine substituted with one or twe sub-
stituents selected from Ci.galkyl, hydroxy, Ci_galkvloxy,
trihalomethyl, amino, mono- or di(C;_galkyl)-amino or
aryl; tetrazole; tetrazole substituted with Cj_galkvl or
aryl; triazole; triazole substituted with one or two sub-
stituents selected from Ci.galkyl, hydroxy, Ci_galkvlioxy,
trihalomethyl, amino, mono- or di({Ci.zalkyl}-aminc: thia-
diazole; thiadlazcole substituted with one or two substi-
tuents selected from C;_galkyl, hydroxy, Ci_galkyloxy,
trihalomethyl, amino, mono- eor di(Ci.galkyl)-
amino; oxadiazole substituted with one or two substi-
tuents selected from Ci_galkyl, hydroxy, Ci-salkyloxy,
trihalomethyl, amino, mono- cr di(Ci.galkyl)amino;
imidazole; imidazole substituted with one or two substi-
tuents selected from C _galkyl, hvdroxy, Ci-salkvloxy,
trihalomethyl, amino, mono- or di{C,_galkyllamino; thia-
zole: thiazole substituted with one or two substituents
selected from C,_.gaikyl, hydroxy, Cj_galkyloxy, trihalo-
methyl, amino, mono- or di{Ci.galkyllamino; oxazole; oxa-
zcle substituted with one or two substituents selected
from Ci_galkyl, hydroxy, Ci¢alkyloxy, trihaleomethyl,
amino, mono- or di(C;-galkyl)amino;

aryl is phenyl or phenyl substituted with (;-salkyl or halc,
and the heterocyclic radical "Het” is bound to the sulfur
atom via a carbon atom,

as a solid dispersion in a pelymeric matrix, wherein the
polymeric matrix is consisting of a homo- or copolymer of
N-vinylpyyrolidone.

Particles according to claim 1, wherein the copolymer of
N-vinylpyrrolidene is a copolymer with vinyl acetate.

Particles according to claim 1 or 2, further comprising a
surfactant.

Particles according to c¢laim 3, wherein the surfactant is a
PEG-n-hydrogenated castor oil.

Particles according to any of the claims 1 to 3, wherein the
surfactant is a low molecular weight peolyoxyethylene polyoxy-
propylene block copolymer.
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Particles according to any ©f the claims 1 to 3, further

comprising citrig¢ acid in amounts of up to 5 % b.w,

Particles according to any of the claims 1 to 6, wherein the
homo- or copolymer of M-vinvipyrrolidone is used in amounts
of from 40 to 70 % b.w. of the total weight of the dosage

form.

Particles according to claim 7, wherein the homo- or copoly-

mer of N-vinylpyrrolidene is used in amounts of from 58 to 65
% b.w..

Particles according to any of the claims 1 to 8, wherein the

controlled release is an instant release of the drug.

Particles according to any of the claims 1 to &, wherein the
contrelled release is a sustained release.

Particles according to claim 10, further comprising hyvdroxy-
propyl methyl cellulose in amounts of from 5 to 10 % b.w..

Particles according to any of the claims 1 to 11, obtained by
forming a homogeneous mixture cf the components in the form
of a melt, extruding said mixture and shaping of the extru-

date.

Particles according to any of the claims 1 to 11, comprising
a compound selected from the group consisting of
4-{id4-1(2,4,6~crimethylphenyllamino}-2-pyrimidinyljaminc] -
benzonitrile;
4-[{2-{(cyanophenyl)aminoj-4-pyrimidinyljamino] -3, 5-dimechyvl-
benzonitrile;
4-[[4~amino-5-chleoro-6-[(2,4,6-trimethylphenvl)amino]-2-
pyrimidinyl)-amino)lbenzonitrile;
4-{[5-chloro-4-[(2,4,6-trimethyvlphenyl)amine]~2-pyrimidinyl]-
amino]lbenzonitrile;

d-{[5-bromo-4-{d-cyanc-2, 6-dimethylphenoxy)-2-pyrimidinyl]-
amino)benzonitrile;

4-[[4—-amino-5-chloro~6-[ (d-cvano-2,6-dimethylphenyl)amino] -2-
pyrimidinyl]amino]lbenzonitrile;
d-[[5-bromo-6-[{4~cyano-2,6-dimethylphenyl)amino]-2-
pyrimidinyl]-

amino]benzonitrile;

4-[[4-amino-5-chlore-6-{4-cyano~2, 6~dimethylphenyloxy)~2-
pyrimidinyliamino]lbenzonitrile;
4-[{4-amino-5-bromo~-6~{4d-cyano-2, 6-dimethylphenyloxy)-2-
pyrimidinyllamino}benzonitrile;
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27
d-[[4-1(2,4,6-trimethylphenyl)aminel-1,3,5-triazin-2-y1}-
aminojbenzonitrile; ‘
4-f{ld-amino-6-[{2,6~dichlorophenyl)imethyl]~1,3,5-triazin-
2-yllaminolbenzonitrile;
4—[[4—[t2,6—dichlorophenyl)methyl]—6—(hydroxyamino)—l,3,5—
triazin-2-vyllaminolbenzonitrile;
1-(4-[4-[4-((4-(2,4-difluorophenyl)~-4-{1H-1,2,4-triazol-1-yl-
methyl)~-1,3-dioxolan-2-yllmethoxylphenvl]-l-piperazinyl]-
rhenyl]}l-3-(1l-methylethyl)-2-imidazolidinone;
{-}-[25~[2alpha,dalpha(S*))]-4-{4-[4-[4-[[2-({4-chlorophenyl)-
Z-[[{4-methyl-4H-1,2,4-triazol~3-yl)thio]lmethyl}~1,3-dioxolan
~-d-ylimethoxy]lphenyl]-l-piperazinyl]phenyl]-2,4-dihydro-2-
{l-methyl-propyl}-3H-1,2,4-triazol-3-one,

a N-oxide, a pharmaceutically acceptakle addition salt or a
stereochemically isomeric form thereof.

Pharmaceutical dosage form, cemprising particles according to
any of the preceding claims.

Pharmaceutical dosage forms according to claim 13, further
comprising one or more pharmaceutically acceptable excipi-
ents.
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ANTIVIRAL COMPOSITIONS

The present invention concerns pharmaceutical compositions of antiviral compounds
which can be administered to a mammal, in particular a human, suffering from a viral
infection. These compositions comprise particles obtainable by melit-extruding a
mixture comprising one or more antiviral compounds and one or more appropnate

water-soluble polymers and subsequently milling said melt-extruded mixtore.

The antiviral compounds constituting the pharmaceutical compositions of the present
invention are dispersed in a carrier by meli-extrusion to obtain a solid dispersion in

order to improve their bio-availability.

Compounds structuraily related to the present antiviral compounds are disclosed in the

prior arni.

Pharmazie (1990), 45(4), p 284 discloses trisubstituted derivatives of 2,4,6-tnchloro-
1,3,5-triazine having anti-bacterial activity.

Chem. Abstr. (1990), 112, no. | concems synthesis of fluorinated derivatives of
1,3,5-trrazine as potential bactericidal agents.

Chem. Abstr. (1988), 108, no. 15 describes 2.4,6-mixed functional substiiuted
1,3,5-triazines as anti-convulsives.

Chem. Abstr. (1983), 98, no. 11 concerns the preparatjon of p-(2,4-diarylamino-6-S-
tnazinylamino)-benzatdehyde/acetophenone thiosermicarbazones as potential
tuberculostatic agents.

Chem. Abstr. (1981), 95, no. 4 describes the preparation of polypyromellitimides
containing dialkylamino-type melamine units.

Chem. Abstr. (1975). 83, no. 23 describes optically active S-tniazine derivatives.
FR-A-2099730 concerns diamino-, and dinitro-S-triazines, which can be used for the
preparation of polymeric material and colorants.

EP-A-0795549 discloses bis-aryloxy(amino)-triazinyl-oxy(amino)aryl derivatives as
antiviral agents.

Ashley et al. (J. Chem. Soc. (1960), January 1, pp 4525-4532) describes
amidinoanilino-1,3,5-triazines having potential trypanocidal activity.

WO 91/18887 discloses diaminopyrimidines as gastric acid secretion inhibitors.
EP-A-0588762 concerns the use of &-phenyl-2-pyrimidinamine dertvatives as

proteinkinase C-inhibitors and anticancer agents.
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formula (I-A), (I-B) or (I-C) may be converted into the corresponding diastereomeric
salt forms by reaction with a suitable chiral acid. Said diastereomeric salt forms are
subsequently separated, for example, by selective or fractional crystallization and the
enantiomers are liberated therefrom by alkali. An alternative manner of separating the
enantiomeric forms of the compounds of formula (I-A), (I-B) or (I-C) involves liquid
chromatography using a chiral stationary phase. Said pure stereochemically isomeric
forms may also be derived from the corresponding pure stereochemically isotnetic
forms of the appropriate starting materials, provided that the reaction occurs
stereospecifically. Preferably if a specific stereoisomer is desired, said compound will
be synthesized by stereospecific methods of preparation. These methods will
advantageously employ enantiomerically pure starting materials.

It will be appreciated by those skilled in the art that in the processes described above
the functional groups of intermediate compounds to prepare compounds of formula (I-
A), (I-B) or (I-C) may need to be blocked by protecting groups.

Functional groups which it is desirable to protect include hydroxy, amino and
carboxylic acid. Suitable protecting groups for hydroxy include trialkylsilyl groups
(e.g. tert-butyldimethylsilyl, tert-butyldiphenylsilyl or trimethylsilyl), benzyl and
tetrahydropyranyl. Suitable protecting groups for amino include fers-butyloxycarbonyl
or benzyloxycarbonyl. Suitable protecting groups for carboxylic acid include C; salkyl
or benzyl esters.

The protection and deprotection of functional groups may take place before or after a
reaction step.

The 1se of protecting groups is fully described in ‘Protective Groups in Organic
Chemistry’, edited by J W F McOmie, Plenum Press (1973), and “Protective Groups in
Organic Synthesis’ 204 edition, T W Greene & P G M Wutz, Wiley Interscience (1991).

The compounds of formula (I-A), (I-B) and (I-C) and the intermediates of formula
(II'-a) unexpectedly show antiretroviral properties, in particular against Human
Immunodeficiency Virus (HIV), which is the aetiological agent of Acquired Immune
Deficiency Syndrome (AIDS) in humans. The HIV virus preferentially infects human
T-4 cells and destroys them or cl’ianges their normal function, particularly the
coordination of the immune system. As a result, an infected patient has an
everdecreasing number of T4 cells, which moreover behave abnormally. Hence, the
immunoclogical defense system is unable to combat infections and neoplasms and the

(41 MAY 269
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HIV infected subject usually dies by opportunistic infections such as pneumonia, or by
cancers. Other conditions associated with HIV infection include thrombocytopaenia,
multiple sclerosis, Kaposi's sarcoma and infection of the central nervous system
characterized by progressive demyelination, resulting in dementia and symptoms such
as, progressive dysarthria, ataxia and disorientation. HIV infection further has also
been associated with peripheral neuropathy, progressive generalized lymphadenopathy
(PGL) and AIDS-related complex (ARC).

The compounds of formula (I-A), (I-B) and (I-C) also show activity against HTV-1
strains that have acquired resistance to art-known non-nucleoside reverse transcrptase
inhibitors. They also have little or no binding affinity to human «-1 acid glycoprotein.

Those of skill in the treatment of HIV-infection could determine the effective daily
amount from the test results presented here. In general it is contemplated that an
effective daily amount would be from 0.01 mg/kg to 50 mg/kg body weight, more
preferably from 0.1 mg/kg to 10 mg/kg body weight. It may be appropriate to
administer the required dose as two, three, four or more sub-doses at appropriate
intervals throughout the day. Said sub-doses may be formulated as unit dosage forms,
for example, containing 1 to 1000 mg, in particular 5 to 600 mg of active ingredient per
unit dosage form, and more in particular from 200 to 400 mg per unit dosage form or
from 5 to 200 mg of active ingredient per unit dosage form depending on the particular
compound being used..

The exact dosage and frequency of administration depends on the particular compound
of formula (I-A), (I-B) or {I-C) used, the particular condition being treated, the severity
of the condition being treated, the age, weight and general physical condition of the
particular patient as well as other medication the individual may be taking, as is well
known to those skilled in the art. Furthermore, it is evident that said effective daily
amount may be lowered or increased depending on the response of the treated subject
andfor dcperiding on the evaluation of the physician prescribing the compounds of the
instant invention, The effective daily amount-ranges mentioned hereinabove are
therefore only guidelines and are not intended to limit the scope or use of the invention
to any extent.

The compounds of formula (I-A), (I-B) or (I-C) can also be used in the present
invention in combination with another compound of formula (I-A), (I-B).or (I-C)or
with another antiretroviral compound. Thus, the present inveation also relates to a
pharmaceutical composition containing (a) a compound of formula (I-A), (I-B) or
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(I-C), {b) another compound of formula (I-A}, (I-B) or (I-C) or another antiretroviral
compound, and {¢) one or more water-soluble polymers, as a combined preparation for
anti-HIV treatment. Said other antiretroviral compounds may be known antiretroviral
compounds such as nuclecside reverse transcriptase inhibitors, e.g. zidovudine
(3’-azido-3"-deoxythymidine, AZT), didanosine (dideoxy inosine; ddl), zalcitabine
{dideoxycytidine, ddC) or lamivudine (3'-thia-2'-3'-dideoxycytidine, 3TC) and the like;
non-nucleoside reverse transciptase inhibitors such as suramine, foscarnet-sodium
(tnsodium phosphono formate), nevirapine (11-cyclopropyl-5,1i-dihydro-4-methyl-
6H-dipyrido{3,2-b : 2* 3'-¢] [1 4]diazepin-G-one), sustiva (efavirenz), tacrine
{tetrahydroaminoacridine) and the like; compounds of the TIBO (tetrahydro-
imidazo{4,5,1-jk][1,4]-benzodiazepine-2(1 H)-one and thione)-type e.g. (§)-8-chloro-
4,5,6,7-tetrahydro-3-methyl-6-(3-methyl-2-butenylimidazo-
[4.5,1-Jk}{],4}benzodiazepine-2(1 H)-thione; compounds of the a-APA {w-aniline
phenyl acetamide) type e.g. a-[(2-nitro-phenyl)amino]-2,6-dichlorobenzene-acetamide
and the like; TAT-inhibitors, ¢.g. RO-5-3335 and the like: protease inhibitors e.g.
indinavir, ritanovir, saquinovir and the like; NMDA receptor inhibitors e.g.
pentamidine; a-glycosidase inhibitor e.g. castanosperrnine and the like; Rnase H
inhibiter e.g. dextran (dextran sulfate) and the like; or immunomodulating agenis. e.g.

levamjsole, thymopentin and the like.

The term "a solid dispersion” defines a sysiem in a solid state (as opposed (o a liquid or
gaseous state) comprising at least two components, wherein one component is
dispersed more or less evenly throughout the other cornponent or components. Whei
said dispersion of the components is such that the system is chemically and physically
uniform or hoemogenous thronghout or consisis of ope phase as defined in 1hermo-
dynamics, such a solid dispersion will be called “a solid solution™ hereinafter. Solid
salutions are preferred physical sysiems because the components therein are usually
readily bioavailable 1o the organisms o which they are administered. This advantage
can probably be explained by the ease with which said solid solutions can form liguid
solutions when contacted with a liquid medium such as gastric juice. The ease of
dissolution may be attributed at least in part to the fact that the energy required for
dissolution of the components from a solid solution is less than that required for the

dissolution of components from a crystalline or microcrystalline solid phasc.

The term “a solid dispersion” also comprises dispersions which are less homogenous
throughout than selid solutions. Such dispersions arc not chemically and physically

uniform throughout or comprise more than one phase. For example, the term “a sohd
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dispersion” also relates to particles having domains or small regions wherein
amorphous, microcrystalline or crystaliine (a), or amorphous, micracrystalline or
crystailine (b), or both, are dispersed more or iess evenly in another phase comprising
(b), or (a), or a solid solution comprising {a) and (b). Said domains are regions within
the particles distinctively marked by some physical feature, small in size compared 1o
the size of the particte as a whole, and evenly and randomly distributed throughout the

particle.

As described hereinabove, the particles of the present invention also comprise one or

more water-soluble polymers.

The water-soluble polymer in the particles according to the present invention is a

polymer that preferably has an apparent viscosity, when dissolved at 20°C in an

aqueous solution at 2 % (w/v), of 1 to 5000 mPa.s more preferably of 1 to 700 mPas,

and most preferred of 1 to 100 mPa.s. For cxample, the water-soluble polymer can be

selected from the group comprising '

- alkyleceluloses such as methylcellulose,

- hydroxyalkyleelluloses such as hydroxymethylceilulose, hydroxyethylcellulose,
hydroxypropylceliulose and hydroxybutylcellulose,

- hydroxyalkyl alkylcelluloses such as hydroxvethyl methylcellulose and
hydroxypropyl methylceliulose,
carboxyalkyleelluloses such as carboxymiethyleellulose,

- alkah metal salts of carboxyalkylceliuloses such as sodium carbox ymethylcellulose,

- carboxyalkylalkylcelluloses such as carbox vimethylethyiceliulosc,

- carboxyalkylcellulose estets,

- starches,

- pectines such as sodium carboxymethylamylopectine,

- chitin derivates such as chitosan,
di-. oligo- and polysaccharides such as trehalose, cyclodextrins and derivatives
thereof, alginic acid, alkali metal and ammonium saits thereof, carrageenans,
galactomannans, tragacanth, agar-agar, gummi arabicum, guar gummj and xanthan
gumms,
polyacrylic acids and the salts thereof,

- polymethacrylic acids, the saits and esters thereof, methacrylate copolymers,

- polyvinvlalcohol,

- polyalkylenc oxides such as polyethylene oxide and polypropylene oxide and

copolymers of ethylene oxide and propylene oxide,
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Preferred water-soluble polymers are Eudragit E® and hydroxypropyl methylcelluloses
(HPMC).

Said Eudragit E® (R6hm GmbH, Germany) is an aminoalkyl methacrylate copolymer,
more in particular poly(butyl methacrylate, (2-dimethylaminoethyl)methacrylate,
methyl methacrylate) (1:2:1). This basic polymethacrylate is soluble in gastric flutd up
to pH 5. Eudragit E® 100, which is a solvent-free Eudragit E® solid substance is

preferred.

Said HPMC contains sufficient hydroxypropy! and methexy groups to render it water-
soluble. HPMC having 2 methoxy degree of substitution from about 0.8 to about 2.5
and a hydroxypropyl molar substitution from about 0.05 to about 3.0 are generally
water-soluble. Methoxy degree of substitution refers to the average number of methyl
ether groups present per anhydroglocose unit of the cellulose molecule. Hvdroxy-
propyl molar substitution refers to the average number of moles of propylens oxide
which have reacted with cach anhydroglucose unit of the cellulose molecule.
Hydroxypropyl methylcellulose is the United States Adopted Name for hypromeliose
(sec Martindale, The Extra Pharmacopoeia, 29th edition, page 1433). In the four digit
number "2910", the first two digits represent the approximate percentage of methoxyl
groups and the third and fourth digits the approximate percentape composition of
hydroxypropoxyt groups ; 5 mPa.s 15 a value indicative of the apparent viscosity of a

2 % aqueous solution at 20°C.

The molecular weight of the HPMC normaliy affects both the release profile of the
milled extrudate as well as its physical properties. A desired release profile can thus be
designed by choosing an HPMC of an appropriate molccular weight © for immediate
release of the active ingredient from the particles, a low molecular weight polymer 18
preferred. Fligh molecular weight HPMC is more Jikely to yield a sustained release
pharmaceulical dosage form. The molecular weight of a water-soluble cellulose cther
is generally expressed in terms of the apparent viscosity at 20°C of an aqueous solution
containing two percent by weight of said polymer. Suitable HPMC include those
having a viscosity frem about | to about 100 mPa.s, in particular form about 3 to aboul
15 mPa.s, preferably about 5 mPa.s The most preferred type of HPMC having a
viscosity of 5 mPa.s.. is the commercially available HPMC 2910 5 mPa.s, because this
yiclds particles from which supcrior aral dosage forms of compounds of formuia (I-A),
(I-B) or (1-C} can be prepared as will be discussed hercunder 2nd in the experimental

part.
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The weight-by-weight ratio of (a) (i.e. the antiviral compound) : (b) (i.e. the water-
soluble polymer) is in the range of 1 : 1 tol: 899 preferably 1:1to 1: 100, more
preferably 1 : Tto 1:5. Inthe case of (compound of formula (I-A), (I-B) or (I-C)) :
(HPMC 2910 5 mPa.s), said ratio preferably ranges from about 1 : 1 to about 1: 3, and
optimally is about 1 : 1.5 (or 2 : 3). The most appropriate weight by weight ratio of 2
compound of formula (I-A), (I-B) or (I-C) to water-soluble polymer(s) may be

_detenmined by a person skilled in the art by straightforward cxpcnmcntauon The v

s

lower “‘mﬂrdetem'ﬁractical considerations. Indced, given the lhcrapeuucallv
effective amount of a compound of formula (I-A), (I-B) or (I-C) (from about 1 mg to

about 1000 mg per unit dosage form, preferably about 200 mg to 400 mg or 5 to 200
mg per unit dosage form), the lower limit of the ratio is determined by the maximum
amount of mixture that can be processed into one dosage form of practical size. When
the relative amount of water-soluble polymer is too high, the absolute amount of
mixture needed to reach the therapeutic fevel will be too high to be processed into one
capsule or tablet. Tablets, for example, have a maxirﬁum weight of about 1 g, and the
cxtrudate can account for maximally about 90 % (w/w) thereof. Consequently, the
lower limit of the amount of a compound of formuia (I-A), (I-B) or (I-C) over water-
soluble polymer will be about | : 899 (1 ing of a compound of formula (I-A), (I-B) or
(1-C) + 899 mg watcr-seluble polymer).

On the other hand, if the ratio is too high, this means the amount of the compound of
formula (I-A), (I-B) or {I-C) is relatively high compared to the amount of water-soluble
poiymer, then there is the risk that the compound of formula (I-A), (I-B) or (1-C) will
not dissoive sufficiently in the water-soluble polymer, and thus the required
bioavajlability will not be obtained. The degree to which a compound has dissolved
into a water-soluble polymer can often be checked visually : if the extrudate is clear
then it is very likely that the compound will have dissolved completely in the water-
soluble potymer. It will be appreciated that the upper limit of 1 : 1 may be
underestimated for particular compounds of formula (I-A}, (I-B) or (I-C) and particular
water-soluble polymers. Since this can be established easily but for the
experimentation time invelved, solid dispersions wherein the ratio {a) : (b) is larger

than 1 . 1 arc also meant 1o be comprised within the scope of the present invention.

The particles according to the present invention can be prepared by first preparing a
solid dispersion of the components, and then optionally grinding or milling that
dispersion. Various techniques exist for preparing solid dispersions including meli-

extrusion, spray-drying and solution-evaporation, melt-extrusion being preferred.
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The melt-extrusion process compriscs the following steps :

a) mixing the components (2) and (b),

b) optionally blending additives with the thus obtained mixture,

c) heating the thus obtained blend uniil one obtains a homogenous melt,
d) forcing the thus obtained melt through one or more nozzles; and

e) cooling the meit til! it solidifies.

The terms "melt” and “melting” should be interpreted broadly. For our purposes, these
terms not only mean the alteration from a solid state 1o a liquid state, but can also refer
{0 a transition 1o a glassy statc or a rubbery state, and in which it is possible for one
component of the mixiure to get embedded more or less homogeneously into the other.
In particular cases, one componen: will melt and the other component(s) will dissolve
in the melt thus forming 4 solution, which upen cooling may form a solid selution

having advantageous dissolution properties.

One of the most important parameters of meli extrusion is the temperature at which the
melt-extruder is operating. It was found that the operating temperature can easily range
between about 20°C and about 300°C, more preferably about 70°C and 250°C. The
lower temperature limit depends on the solubility of a compound of formula (I-A),
(I-B) or (I-C) in the water-soluble polymer and on the viscosity of the mixiure. When
the compound of formula (I-A), (I-B) or (I-C) 1s not completely dissolved in the watey-
soluble polymer, the extrudate will not have the required bioavailability; when the
viscosity of the mixture is too high, the process of melt extrusion will be difficult. At
teraperatures of more then 300°C the water-soluble polymer may decomposz 10 an
unacceptable level, Tt may be noted that there 15 no need to fear decomposilion of a
comppund of formula (i-A), (I-B) or (1-C) at temperatures up to 300°C. A person
skilled in the art will easily recognize the most appropriate temperature range to be

used.

The throughput rate 1s also of importance because even at relatively Jow temperatres
the water-soluble polymer may start to decompose when it remains too long in contacl

with the heating clement.

It will be appreciated that the person skilled in the art will be able to optimize the
parameters of the melt extrusion process within the above given ranges. The working
temperatures will also be determined by the kind of extruder or the kind of
configuration within the extruder that 1s used.- Most of the energy needed to melt, mix

and dissolve the components in the extruder can be provided by the heating elements.
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However, the friction of the malenal within the extruder may also provide a substantial
amount of energy to the mixture and aid in the formation of a homogenous melt of the

components.

5 A person skilled in the art wili easily recognize the most appropriate extruder, such as,
for example, a single screw, a twin screw extruder or a multi-screw extruder, for the

preparation of the subject-matter of the present invention.

Spray-drying of a solution of the components also vields a sclid dispersion of said

10 components and mav be a useful alternative to the melt-extrusion process, particularly
in those cases where the water-soluble polymer is not sufficiently stable to withstand
the extrusion conditions and where residual solvent can effectively be removed from
the solid dispersion. Yet another possibie preparation consisis of preparing a solution
of the components, pouring said solution onto a large surface so as to form a thin fiim,

15 andevaporating the solvent therefrom.

The solid dispersion product is mitled or ground to particles having a particle size of
less than 1500 um, preferably less than 400 um. more preferably less than 250 um, and
most preferably less than 125 um. The particie size proves to be an important factor

20 deiermining the speed with which a particuiar dosage form can be manufactured on 2
large scale. For instance, for capsules, the particle size may range preferably from 100
to 1500 um: for tablets the particie size is preferably less than 250 um. The smatler the
particies, the faster the tabletting speed can be without detrimental effects on their

quatitv. The particle size disiribution is such that more than 70% of the particles

2
LN

(measured by weight) have a diameier ranging from about 50 um to about 1400 pm, in
paiticular from about 50 um to about 200 um. more in particular from about 50 pm to
about 150, and most in particular from about 50 pm to about 125 um. Particles of the
dimensions mentioned herein can be obtained by sieving them through nominal
standard test sieves as described in the CRC Handbook, 64™ ed., page F-114. Nominal
0 standard sieves are characterized by the mesh/hele width (um), DIN 4188 (mm),
ASTM E 11.70 (No), Tyler® (mesh} or BS 410 (mesh) values. Throughout this
description, and in the claims hereinafter, particle sizes are designated by reference to
ihe mesh/hole width tn um and to the corresponding Sieve No. in the ASTM E11-70

standard.

Preferred are particles wherein the compound of formula (I-A), (I-B) or (1-C) isin a

non-crystalline phase as these have an intrinsically faster dissolution rate than those
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wherein part or all of the compound of formula (I-A), (I-B)or (I-C) s in a

microcrystailine or crystalline form.

Preferably, the solid dispersion is in the form of a solid solution comprising (a) and (b).
Alternatively, it may be in the form of a dispersion wherein amorphous or
microcrystalline (&) or amorphous or microcrystalline (b) is dispersed more or less

evenly in a sohid solution comprising (4) and (b).

Preferred particles are those obtainable by meli-extrusion of the components and
gnnding, and optionally sieving. More in particular, the present invention concems
particles consisting of a solid solution comprising two parts by weight of a compound
of formula {I-A), (I-B) or (I-C) and three parts by weight of hydroxypropyl
methylcellulose HPMC 2910 5 mPa.s, oblainable by blending said components, melt-
extruding the blend at a temperature in the range of 20°C - 300°C, grinding the
extrudate, and optionally sieving the thus obained particles. The preparation 1s easy o
perform and yields particles of a compound of formula (I-A), (I-B) or (I-C) that are frec

of organic solvent.

The particle as described hercindbove may further comprise one or more
pharmaceutically acceplable excipients such as, for example, plasticizers, flavors,
colorants, preservatives and the like. Said excipients should not be heal-sensitive, in
other words, they should not show any appreciable degradation or decomposttion at the

working temperature of the melt-extruder.

In the current formulations {compound of formula (1-A), (I-B) or (I-C):HPMC 2910 5
mPas), the amount of plasticizer is preferably small, in the order of 0 % to 15 % (w/w),
preferably less than 5 % (w/w). With other water-soluble polymers though, plasticizers
may be employed in much different, often higher amounts because plasticizers as
mentioned hereinbelow lower the temperature at which a melt of (a), (b) and plasticizer
is formed, and this lowenng of the melting point is advantagous where the polymer has
limited thermal stability. Suitable plasticizers are pharmaceutically acceptable and
include low molecular weight polyatcohols such as ethylene glycol, propylene glycol,
1,2 butylene glycol, 2.3-butviene glveol, styrene glycol; polyethylene giycols such as
diethylene giycol, triethylene glveo!, tetrasthylenc glycol; other polyethyvlene glycols
having a molecular weight lower than 1,000 g/mol; polypropylene glyceols having a
molecular weight Jower than 200 g/mol; glycol ethers such as monopropylene glycol
monoiscpropyi ether: propylene glycol monoethyl ether; diethylene glycol monoethyl

ether: ester lype plasticizers such as sorbital lactate, ethyl actate, butyl lactaie, ethvi
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glycolate, allyl glvcollate; and amines such as monoethanolamine, diethanolamine,
triethanolamine, monoisopropanoclamine; triethylenctetramine, 2-amino-2-methyi-1.3-
propanedio} and the like. Of these, the jow molecutar weight polyethylene glycols,
ethylene glycol, low molccular weight polypropylene glycols and especially propylene

glycol are preferred.

Once Lhe extrudate is obtained, it can be milled and sieved, and it can be used as

ingredient to make pharmaceutical dosage forms.

The particles of the present invention can be formulated into pharmaceutical dosage
forms comprising a therapeutically effective amount of particles. Although, at first
instance, pharmaceutical dosage forms for oral administration such as tablets and
capsules are envisaged, the particles of the present invention can also be used to
preparc pharmaceutical dosage forms ¢.g. for rectal administration. Preferred dosage
forms are those adapted for ora! administration shaped as a tablel. They can be
produced by conventional tabletiing techniques with conventional ingredients or
excipients and with conventionai tabletting machines. As mentioned above, an
effective antiviral dose of a compound of formula (I-A), (}-B) or (I-C) ranges from
about 1 mg to about 1000 mg per unit dosage form, and preferably is about 200 to 400
mg or 5 to 200 mg per unit dosage form depending on the particular compound being
used. When onc considers that the weight-by-weight ratio of fa)': () is maximaliy
about 1 : 1, then it follows that anc dosage form will weigh at least 10 to 800mg. In
order to facilitate the swallowing of such a dosage form by a mammal, it is
advantageous to give the dosage form, in particular tablets, an appropriate shape.
Tablets that can be swallowed comf{ortably are therefore preferably elongated rather
than round in shape. Especially preferred are biconvex oblate tablets. As discussed
hereunder in more detail, a film coat on the tablet further contributes to the easc with

which it can be swallowed.

Tablets that give an immediate release of a compound of formula (1-A), (I-B) or (I-C)
upon oral ingestion and that have good hioavailability are designed in such a manner
that the tablets disintegrate rapidly in the stomach (immediate release) and thai the
particles which are liberated thercby are kept away from one another so that they do not
coalesce, give jocal high concentrations of a compound of formula (1-A), (1-B) or (1-C)
and the chance that the drug precipitates (bioavailability). The desired effect can be
obtained by distibuting said particles homogeneously throughout a mixture of a

disintegrant and a diluent.
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Comp! Ex. No. |X R R® | R® | Physical Data
No.
I 3Bl |-NH- CH; CH; |{CH, | mp. 248-249°C
2 3B2  |-O- CH; CH; | CH; | mp.220-221°C
3 3B2  LO- CH; Br |Cl | mp.221-222°C
4 3B3  |-S CHs CH; | CH; | mp. 256-257°C
5 3.B2 O- Br CH; | Br mp. 255-257°C
6 3Bl  |-NH- Br CH; {Br | mp.285-286°C
7 3Bl |-NH- Cil; Br | CH; j mp. 248-249°C

3.C. Pharmacological example

Example 3.C. 1
The same test as described above for the compounds of formula (I-A) (exampie 1.C.1}

5 was used for the in vitro evaluation of the anti-HIV agents of formula (1-C). The
compounds of formula (I-C) were shown to inhibit HIV-1 effectively. Particular 1Csg,
CCsp and S values of compounds of formula (I-C) are listed in Table 8 hereinbelow.

Table 8

Co | IC50 (WM)|CCs0 (uM)  sI Co.|IC50 (M) [CCso (uM)] 81

No. No.
] 0.0004 9.1 22722 5 0.0016 10.1 6452
2 0.0006 >100 >166666 6 0.00035 1.0 1901
3 0.0011 56.2 53536 7 0.0007 27.8 30722
4 0.0022 >100 >46511

10

4, Prgpara[iun of the particles of the present invention

8 g of compound 17 of formula (I-A) and 12 g hydroxypropyl methylcellulose 2910 5
mPa.s (HPMC 2910 5 mPa.s) were mixed until the mixture was homogenous. The
mixture was fed into a Gimac single screw extruder L/D 24:] having the following

IS5 operating parameters : screw rale was 30 revolutions per minute, the temperature
ranged from 70°C 10 235°C. Yield was 17 g {85 %). The melt extrudate was mitied
and fractions with particle size below 150 pm (condition I in point 6} and between 500

and 830 pm (condition IT1n point 6) were collected.

20 5. Thermal stability of the antiviral compound in the mell extrudate

The thermal stability of compound 17 of formula (I-A) after melt extrusion was

determined by HPIC (high performance liquid chromatography). No degradation of

111 MAY 200



10

W0 01/22938 PCT/EP00/08522

5

20

[ O]
n

-76-

the antiviral compound could be detected, which confirms the thermal stability of said
compound after melt extrusion.

6. Dissolutign study

In-vitro dissolution studies were performed on the melt extrudate fractions described
under point 4, 375 mg of each fraction was directly added to the dissolution medium.
The fraction with particle size between 500 and 850 um was also filled in 2 gelatin
capsule nr. 0 EL, which was then added to the dissolution medium (II). The
dissolution medivm was 900 mi of 0.1 N HCl a1 37°C in Apparatus 2 (USP 23, <711>
Dissolution, pp. 1791-1.?93) (paddle, 100 rpm). The concentration of the active
ingredient compound 17 of formula (I-A) dissolved in the test medium was determined
by removing a 3 mi sample at the indicated time, filtering the sample over a millex-
LCR filter, measuring its absorbance at 286 nm and calculating the concentration
therefrom.

The following results were obtained :

Percentage dissoived active ingredient
Time (min) I ? 11 1
0.00 0.00 0.00
5 64.32 33.9¢6 12.90
15 76.44 69.18 52.02
30 g2.74 79.50 79.08
45 91.50 §4.84 88.98
60 98.34 02.40 92.28

1. compound 17 of formula (3-AYHPMC 2510 5 mPa.s (1:1.5 {(w/w)); fraction with particie
size below 150 pm

Ii : compound 17 of formula (I-A)HPMC 2910 5 mPa.s (1:1.5 {(w/w)); fraction with particle
size between 500 and 850 um

I : compound 17 of formula (I-A):HPMC 2910 5 mPa.s (1:1.5 (w/w)); fraction with particle
size between 500 and 850 um filled in a gelatin capsule nr. 0 EL

The in vitro dissolution study from the melt extrudate fractions and the fraction filled in
a gelatine capsule shows that the drug release reached at ieast §5% after 60 minutes.
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Claims

L. A particle consisting of a solid dispersion comprising

(a) a compound of formula

®*,
Q \j
%"’\:\.'?’ N/LA/ ()
‘%Y) 5

a N-oxide, a pharmaceutically acceptable addition salt or a stereochemically isomeric

form thereof, wherein

Y is CR® or N

Ais CH, CR" or N;

nis0,1,2, 3 or4;

Q is -NR'R? or when Y is CR” then Q may also be hydrogen;

R ! and R? are each independently selected from hydrogen, hydroxy, Cj.12alkyl,
C.jz2alkyloxy, Cy.1zalkylcarbonyl, Cj.12alkyloxycarbonyl, aryl, amino, mono- ¢r
di{Cy_yzalkylamine, mono- or di{Cj.1palkyl)aminocarbonyl wherein each of the
aforementioned C;.j;atkyl groups may optionally and each individually be
substituted with one or two substituents each independently selected from hydroxy,
Cyalkyloxy. hydroxyCgalkyloxy, carboxyl, Csalkyloxycarbonyl, cyano, amino.
imino, aminocarbonyl, aminocarbonylamino, mono- or di{(Cy_galkyl)amino, aryl and
Het; or

Rl and R? taken together may form pyrrolidinyl, piperidinyl, morpholinyl, azido or
mona- or di(C;_zalkylyaminoC; 4alkylidene;

R31s hydrogen, aryl, C|_galkylcarbonyl, Cy_galkyl, Cy_galkyloxycarbonyl, Cj.galkyi
substituted with Cj_galkyloxycarbonyl; and

each R* independently is hydroxy, halo, C}_galkyl, Cj_galkyloxy, cyano, amino-
carbonyl, mtro, amino, trihalomethyl, tnhalomethyloxy, or when Y is CR” then R’
may also represent C|_galkyl substituted with cyano or aminocarbonyl,

R3 is hydrogen or C|.salkyl;

Lis -X'-R® or -X% Alk-R” wherein
R® and R euch independently are phenyl or phenyl substituted with one, two, three,

four or five substituents each independently selected from halo, hydroxy.
Ci.galkyl, C_galkyloxy, Cr.galkylcarbonyl, Cy galkyloxycarbonyl, formyl.
cyano, nitro, amino, and trifluoromethyl; or when Y is CR? then R%and R’ may
4lso be selected from phenyl substituted with one, two, three, four or five

substituents each independently selected from aminocarbonyl, trihalomethyloxy
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and trihalomethyl; or when Y is N then R® and R’ may also be selected from
indanyl or indolyl, each of said indany] or indolyl may be substituted with one,
two, three, four or five substituents each independently selected from halo,
hydroxy, Cy._galkyl, Cj.galkyloxny, C) galtkylcarbonyl, Cy_galkyloxycarbonyl,
formyl, cyano, nitro, amino, and influcromethyl;

X! and X? are each independently -NRZ-, -NH-NH-, -N=N-, -O-, -8-, -S{(=0)- or
-5(=0)2-;

Alk s Cysalkanedivl; or

when Y is CR® then L may also be sclected from Cy.jpalkyl, Cs joalkenyl, Cijoalkynyi,
Csscycloalkyl, or Cl_loalky] substituted with one or two substituents independently
selected from Cs.scycloalkyl, indanyl, indolyl and phenyl, wherein said phenyl,
indanyl and indolyl may be substituted with one, two, three, four or where possible
five substituents each independently sclected from halo, hydroxy, C|.galkyl,
Cr.salkyloxy, cyano, aminocarbonyl, Ci_salkyloxycarbonyl, formyl, nitro, amino,
trihalomethyl, trihalomethyloxy and C)_galkylcarbonyl;

aryl 1s phenyl or phenyl substituted with one, two, three, four or five substituents each
independently selected from halo, Cj_galkyl, Cy_galkyloxy, cyano, nitro and
trifluoromethyl; ,

Het is an aliphatic or aromatic heterocyclic radical; said aliphaiic heterocyclic radical is
selected from pyrrolidinyl, piperidinyl, homopiperidinyl, piperazinyl, morpholinyl,
tetrahydrofuranyl and tetrahydrothieny! wherein each of said aliphatic heterocyclic
radical may optionally be substituted with an oxo group: and said aromatic heiero-
cyclic radical is selected from pyrrolyl, furanyl, thienyl, pynidyl, pyrimidinyl,
pyrazinyl and pyridazinyl wherein each of said aromatic heterocyclic radical may
optionally be substituted with hydroxy,

or

a compound of formula
{

R
I (RH
! [ H q
L l \I/h\fb\\/bz
{1-B)
. A

Q
the N-oxides, the pharmaceutically acceptable addition salts, quaternary amines and the
sterecchemically isomeric {orms thereof, wherein
-b'=b%C(R*)=b’-b*= represents a bivalent radical of formula

-CH=CH-C(R*®)=CH-CH= (b-1);
-N=CH-C(R*)=CH-CH=  (b-2);
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-CH=N-C(R*®)=CH-CH=  (b-3);

-N=CH-C(R*)=N-CH= (b-4);
-N=CH-C(R**)=CH-N= (b-5);
-CH=N-C(R*)=N-CH= (b-6);
-N=N-C(R*)=CH-CH=  (b-7);

q1s 0, 1, 2; or where possible g is 3 or 4;

R'is hydrogen, arvl, formyl, C.galkylcarbonyl, Cy_galkyl, C.galkylox ycarbonyl,
C)-galkyl substituted with formyl, Cy.galkylcarbonyl, Cj.galkyloxycarbanyl,

R* is cyano, aminocarbonyl, mono- or di(methyl)aminocarbonyl, Cj_galkyl substituted
with cyano, aminocarbony! or mono- or di{methyl)aminocarbonyl, Ca ¢alkenyl
substituted with cyano, or Cy.galkynyl substituted with cyano;

each R? independently is hydroxy, halo, Cy_galkyl optionally substituted with cyano or
C(=O)RS, Csacycloalkyl, Cygalkenyl opiionally substituted with one or more
halogen atoms or cyano, Cyealkynyl optionally substituted with one or inore
halogen atoms or cyano, Cy_galkyloxy, C|_galkyloxycarbonyl, carboxyl, cyano,
nitro, amino, méno- or di(Cjsalkyl)amino, polyhalomethyl, polyhalomethyloxy,
polyhalomethylthio, -S(=0),R’, ~NH-S(=O),,R(’. -C(=O)R®, -NHC(=O)H,
-C(=0)NHNH,, -NHC(=0)R® -C(=NH)R® or a radical of formula

A
A e

4

B~g
wherein each A independenily is N, CH or CRS:
B is NH, O, S or NR%,
pis 1or2; and
R®is methyl, anuno, mono- or dimethylamino or polvhalomethyl;

L 1s Cyppalkyl, Capalkenyl, Copalkynyl, Csscycloalkyl, whereby each of said
aliphatic group mav be substituted with onc or two substituents independently
selected from
= Cyscycloalkyl,

* 1ndolyl or isoindolyl, each optionally substituted with one, two, three or four
substituents each independently selected from halo, Cy_galkyl, hydroxy.,
C).galkyloxy, cyano, aminocarbonyl, nitro, amino, polyhalomethyl,
polyhalomethyloxy and C_galkyicarbonyl,

* phenyl, pyridinyl, pynmidinyl,-pyraziny! or pyridazinyl, wherein each of said
aromatic rings may optionally be substituted with one, two, three, four or five
substituents each independently selected from the substituents defined in R or

Lis -X-R® wherein
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R is phenyl, pyridinyl, pyrimidinyl, pyrazinyl ar pyridazinyl, wherein each of said
aromatic rings may optionally be substituted with one, two, three, four or five
substituents each independently selected from the substituents defined in R?; and

X is -NR'-, -NH-NH-, -N=N-, -O-, -C(=0)-, -CHOH-, -§-, -§(=0)- or -$(=0)~;

Q represents hydrogen, Cy.galkyt, halo, poiyhaloCi galkyl or -NRdRS; and
R4 and RS are each independently selected from hydrogen, hydroxy, Cy.j2alkyl,

Ci-12alkyloxy, Cy_|zalkylcarbonyl, Cy.joalkyloxycarbonyl, aryl, amino, mono- or
di{C).10alkyl)amino, mono- or di(Cy. qalkyhaminocarbonyl wherein each of the
aforementioned C,.j;alkyl groups may optionally and each indtvidually be
substituted with one or two substituents each independently selected from hydroxy,
Ci.ealkyloxy, hydroxyC,.salkyloxy, carboxyl, C; galkyloxycarbonyl, cyano, amino,
imino, mono- or di(C}.gatkyl)amine, polyhalomethyl, polyhalomethyloxy,
polyhalomethylthio, -S(=0),R®, -NH-S(=0),R®, -C(=0)R®, -NHC(=O)H, -
C(=0)NHNH;, -NHC(=0)R® -C(=NH)R®, aryl and Het; or

R4 and R3 taken together may form pyrrolidinyl, piperidinyl, morpholinyl, azido or

mono- or di(Cj.zalkyl)aminoC, salkylidene;

Y represents hydroxy, hale, Ciqcycloalkyl, Cyealkenyl optionatly substituted with one

or more halogen atoms, Cz.¢alkynyl optionally substituted with one or more halogen
atoms, C)_galkyl substituted with cyano or -C(=0)RS, C|_galkyloxy,
Cy.satkyloxycarbonyl, carboxyl, cyano, nitro, amino, mone- or di(C, salkyl)aming,
polyhalomethyl, polvhalomethyloxy, polyhalomethylthio, —S(:O)pRﬁ,
-NH-5(=0),R", -C{=0)R®, -NHC(=0)H, -C(=0)NHNH,, -NHC(=0)R®,-C(=NH)R®

or aryl;

aryl is phenyl or phenyl substituted with one, two, three, four or five substituents each

independently selected from halo. Cj.galkyl, Cyqcycloalkyl, Ci_galkyloxy, cyano,
nitro, polyhaloC, galkyl and polyhaloC, salkyloxy;

Het is an aliphatic or aromatic heterocyclic radical; said aliphatic heterocyclic radical is

or

selected from pyrrolidinyl, piperidinyl, homopiperidinyl, piperazinyl, morpholinyl,
tetrahydrofuranyl and tetrahydrothienyl wherein each of said aliphatic heterocyclic
radical may optionally be substituted with an oxo group: and said aromatic hetero-
cyclic radical is selected from pysrolyl, furanyl, thienyl, pyridinyl, pyrimidinyl,
pyrazinyl and pyridazinyl wherein each of said aromatic heterocyclic radical may
optionally be substituted with hydroxy;

a compound of formuia
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the N-oxides, the pharmaceutically acceptable addition salts, quaternary amines and the
stereochemically isomeric forms thereof, wherein

_,2 .3_.4 : : .
-2 =a°-a"=a - represents a bivalent radical of formuta

-CH=CH-CH=CH- (a-1);
-N=CH-CH=CH- (a-2);
-N=CH-N=CH- (a-3);
-N=CH-CH=N- (a-4);
-N=N-CH=CH- (a-5);

nis0, 1,2, 3 or4; and in case -a'=a’-a’=a*- is (a-1), thea n may also be 3;

R'is hydrogen, aryi, formyl, C,ealkylcarbonyl, C,alkyl, C alkyloxycarbonyl,
C.¢alkyl substituted with formyl, C,saikylcarbonyl, Csalkyloxycarbonyl; and

each R? independently is hydroxy, halo, C;_galkyl optionally substituted with cyano or
-C(:O)Rd, Cy5cvcloalkyl, Cogalkenyl optionally substituted with one or more
halogen atoms or cyano, Cz.salkynyl optionally substituted with one or more
halogen atoms or cyano, Cysalkyloxy, C, catkyloxycarbonyl, carboxyl, cyano, nitro,
amino, mono- or di{Csalkyl}amino, polyhalomethyl, polyhalomethyloxy,
polyhalomethylthio,
-S(=0),R%, -NH-5(=0),R", -C(=0)R", -NHC(=O)H, -C(=O)NHNH,,
-NHC(:O)R“,-C(zi\ﬂ{)R"’ or a radical of formula

A
Y\ {c)

A
B\/{f

wherein each A independently is N, CH or CR*;
Bis NH, O, S or NRY;
pis lor2;and
R* is methyl, amino, meno- or dimethvlamino or polyhalomethyl:

Lis Cyoalkyl, Cyypalkenyl, Cy.jpalkynyl, Csscyeloalkyl, whereby each of said
aliphatc graup may be substituted with one or two substituents independently
selected frem
* Cyqcycloalkyl,

* indolyl or isoindolyl, each optionally substituted with ong, two, three or four

subslituents each independently selected from halo, C,salkyl, hydroxy,
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Ciealkyloxy, cyano, aminocarbonyl, nitro, amino, polyhalomethyl,
poltyhalomethyloxy and C,.calkylcarbonyl,

* phenyl, pyridinyl, pyrimidinyl, pyrazinyl or pyridazinyl, wherein each of said
aromatic rings may optionally be substituted with one, two, three, four or five
substituents each independently seiected from the substituents defined in R% or

L is -X-R* wherein

R%is phenyl, pyridinyl, pyrimidinyl, pyraziny! or pyridazinyl, whercin each of said
aromatic rings may optionally be substituted with one, two, three, four or five
substituents each independently selected from the substituents defined in R? and

X is -NR'-, -NH-NH-, -N=N-, -0-, -C(=0)-, -CHOH-, -S-, -S(=0)- or -5(=0);-;

aryl is phenyl or phenyl substituted with one, two, three, four or five substituents each
independently selected from halo, C,ealkyl, Cascycloalkyl, C,salkyloxy, cyano,
nitro, polyhaloC.galkyl and polyhaloC;galkyloxy;

with the proviso that compounds wherein

x L is Cp.alkyl; R is selected from hydrogen, ethyl and methyl; -a'=a’a’=a*-
represents a bivalent radical of formula (a-1); nis 0 orl and'R? is selected from
fluoro, chloro, methyl, trifluoromethyl, ethyloxy and nitro; or

* Lis-X-R® Xis-NH-;R'is hydrogen; a'=atal=at represents a bivalent radical
of formuta (a-1); nis 0 ori and R? is selected from chloro, methyl, methyloxy,
cyano, amino and nitro and R is phenyl, optionally substituted with one
substituent selected from chloro, methyl, methyloxy, cyano, amino and nitro;

and the compounds |

* NN'-dipyndinyl-(1,3,5)-trtazine-2,4-diamine;

* (4-chloro-phenyl)-(4(1-(4-isobutyl-phenyl)-ethyl)-(1,3,5) triazin-2-yi)-amine

are not included;
and

(b) one or more pharmacecutically acceptable water-soluble polymers.
2. A particle according to claim 1 having a particle size of less than 1500 um.

3. A particle according to claim 1 or 2 wherein the compound of formula (I-A), (I-B)

or {I-C} is in a non-crystalline phase.

4. A particle according to claim 3 wherein the solid dispersion is in the form of a solid
solution comprising (a) and (b), or in the forrn of a dispersion wherein amorphous of
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microcrystalline (a) or amorphous or microcrystalline (b) is dispersed more or less
evenly in a solid solution comprising (a) and (b).

. A particle according to the preceding claims wherein the compound of formula (I-

A), (I-B) or (I-C) is 4-[{4-[(2,4,6-trimethylphenyl)amino]-2-
pyrimidinylJamino]benzonitrile 4-[[4-amino-5-bromo-6-(4-cyano-2,6-
dimethylphenyloxy)-2-pyrimidinyi]amino]benzonitrile (R165335), 4-[[4-amino-5-
chloro-6-[(2,4,6-trimethylphenyl)amino]-2-pyrimidinyl]amino]benzonitriie (, 4-[[5-
chloro-4-[(2,4,6-trimethylphenyl)amino]-2-pyrimidinyl]aminolbenzenitrile (4-{{5-
bromo-4-(4-cyano-2,6-dimethylphenoxy)-2-pyrimidinylJamino}benzonitrile (4-{[4-
amino-5-chloro-6-[(4-cyano-2,6-dimethylphenyl)aminc]-2-pyrimidinyl}amino]-
benzonitrile (4-[{5-bromo-6-[(4-cyano-2,6-dimethylphenyl)amino]-2-
pyrimidinyl}amino]benzonitrile (4-[[4-amino-5-chloro-6-(4-cyano-2,6-
dimethylphenyloxy)-2-pyrimidinyl]Jamino]benzonitrile (4-[[2-
[(cyanophenyl)amino]-4-pyrimidinyl]amino]-3,5-dimethylbenzonitrile ( or 4-[[4-
[(2,4,6-trimethylphenyl)amino}-1,3,5-triazin-2-ylJamino]benzonitrile .

. A particle according to the preceding claims wherein the compound of formula (I-A)

is 4-[[4-[(2,4,6-trimethylphenyl)amino]-2-pyrimidinyl]amino]benzonitrile .

. A particle according to the preceding claims wherein the water-soluble polymer is a

polymer that has an apparent viscosity of 1 to S000 mPa.s when dissolved at 20°C in

an aqueous solution at 2 % (w/v).

. A particle according to claim 7 wherein the water-soluble polymer is selected from

the group comprising

- alkylcelluloses such as methyicellulose,

- hydroxyalkylcelluloses such as hydrox ymethylcellulose,
hydroxyethylcellulose, hydroxypropylcellulose and hydroxybutylcellulose,

- hydroxyalkyl alkylcelluloses such as hydroxyethyl methylcellulose and
hydroxypropyl methylcellulose,

- carboxyalkylcelluloses such as carboxymethylcellulose,

- alkali metal salts of carboxyalkylcelluloses such as sodium carboxymethyl-
cellulose,

- carboxyalkylalkylcelluloses such as carboxymethylethylcellulose,

- carboxyalkylcellulose esters,

- starches,
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- pectines such as sodium carboxymethylamylopectine,

- chitin derivates such as chitosan,

- di-, oligo- or polysaccharides such as trehalose, cyclodextrins or a derivative
thereof, alginic acid, alkali metal and ammonium salts thereof, carrageenans,
galactomannans, tragacanth, agar-agar, gummi arabicum, guar gummi and
xanthan gummi,

- polyacrylic acids and the salts thereof,

- polymethacrylic acids, the salts and esters thereof, methacrylate copolymers,

- polyvinylalcohol,

- polyalkylene oxides such as polyethylene oxide and polypropylene oxide and
copolymers of ethylene oxide and propylene oxide.

9. A particle according to claim 8 wherein the water-soluble polymer is hydroxypropyl
methylcellulose HPMC 2910 5 mPa.s.

10. A particle according to claim 9 wherein the weight-by-weight ratio of (a) : (b) is in
therangeof 1:1to1:899.

11. A particle according to any one of the preceding claims obtainable by melt-
extrusion of the components and grinding, and optionally sieving.

12. A particle according to any one of the previous claims consisting of a solid solution
comprising two parts by weight of a compound of formula (I-A), (I-B) or (I-C) and
three parts by weight of hydroxypropyl methylcellulose HPMC 2910 5 mPa.s,
obtainable by blending said components, extruding the blend at a temperature in the
range of 20°C - 300°C, grinding the extrudate, and optionally sieving the thus
obtained particles.

13. A particle according to the preceding claims further comprising one or more
pharmaceutically acceptable excipients.

14. A pharmaceutical dosage form comprising a therapeutically effective amount of
particles as ctaimed in any one of the preceding claims.

15. A dosage form according to claim 14 adapted for oral administration shaped as a
tablet.
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7 Applications in Pharmaceutical Fermulation
or Technology

Fopeamellose 15 widely used in oral, aphthalmic and topeal
pharimaceatical formulanons.

W gral products, bepramellose s primarily used as a tablec
b o flmcoame,”™ and av 2 mawix for use i
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&  Description

Evpromettone s an odariess and asieless, white or creamve
WOe filrous or granular povalen See cfio Secrion 318,

5  Pharmacopeial Specifications
See Habde 1,
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Cellulose, Microcrystalline

1 Nonproprietary Names

11 Aliceocrvseadline cellulose

1 Ncroerysoailine colligo

PhEur: Celiulosum neroceiscathaim
USPINF: Microcrysralhine collidose

2 Synonyms

Avreet PH; Celexs collolose vols Codplovre; Condis KO3 orysial-
frieres; Felvoe s Plharnng-

line vetidose; Uiy Emenced:
vl Todedoses v

5””'.

3 Chemical Name dnd CAS Registry Number

Cetlulose [90H-34-0)

4 Empirical Fermula and Molecular Weight

O, A TN

whoere oz 248

5  Structural Formula

E " O e aTh
o —— 4 e T
[ UL ~ . )
* . ~. A o '

s !\:___../ ARt e

’ o
Lt e =) () I et
“u

&6 Funchionc] Category

Adsorbens snapondiog ageng abietand capsale dnaeni: able

Jisorenran

7 Applications in Pharmaoceutical Formulation
or Techrnology

\li-:l'ncrj.'::'l:ﬂLmu celtilose s \'.'IJLE}' used in ;:la:ll'm;];_’cu(|C:_1|,\\

primacily as & binderfdiluent o oral aabler aad capaule

tormulanions swhere 1oas vaed o bogh ranebanon and

. - S
QIFCCE-COMPIEssIon Processes. I aklioen to s use as 3

bisderfiduent, mcrocrvsiatlne collul e sl b o oe Tabin-

N ‘
cant T and weanies oo aetul i
bl

Microcrvstaane Collulosos absoonsc i commen s and Toud

[IA] 1‘]'11;\.'!'( I B |

produces: see Table L

8 Description

videpotvmeriaed

Microwrystalline celiulose i< purified | nardia !

cenulose thar oocars s g wehin, aaichess, crvesiailinge
It v cenneroad by

wrades that

Proavadei oo s b s st bos

avathabic o detercan parnicle secs So b imonsiog

v therenn ooperies and app

Table ! Uses of microcrysiclline ceflulose.

Use Cencentration (%]

Adsorieeal 20-90
Anlicdhetent 5-20
Capsule tinder /diluent 20-90
Tablet disinegran: 5-15
20-90

Tabler Landar/dilyem

9  Pharmacopetal Specifications

See Talde .

Toble li: Phormucopeial specifications lor microcrystalline celiulose.

Test JP 200 PhEur 2005 USPNF 23
(Suppl 5.1} -

Iedentifice - -

{Uheer . R _

12H 5.0-7.0 L0075 50-7.5

Bulk deisity . — v

Lass on diying = 7.0% L7 0% 7 0%

Rasidue an ignitioa L0055 - «0.1%

Conduet ity . .

Sulfaied ath - 0 1% -

Ethersgioble substances 7005 10.00% £0.05%

Walersiulile subsionces - :20.25% £0.25%

Howe, v e le IDppm 7 1Oppm = 0.001%

':DI'QC”H "",_blu“l(:‘ Ilnpuﬂllf_‘s _— —

raicrchicd s - E i

Aerohi - 2 107 g 21000 cf\i/g

Foldy ety - 10/ = 10Gciusg

Solubil, —
Partichs <iza disinibution — -~

10 lypical Properties
Angle of repose:

19 e Cleodas KO

Mo Ao Foecocel 900 ™
Density {bulk):

e

U337 alom

032 wiem vor Apeed PH-101
0.2 ot T Foneoeef 90
[Vt o e N Par 101

Density vapped:
LI T AT
WA e for
0.3 _.,.L‘lu\' tor Fitcogef YOM.

Densiny (true): 1L312- 668 gn’cm"

Flowabalinge: 141 /s for Forcoce! Yo"

At o chars ai 260-270 ()

Muoisteoe content: tvpaeaily dess than vk
s
Macioorvstabime colnlose 1w hivgrnsco

Srevecl PH-TOT:

1"

11 MAY 2001

whw, However,
A _‘_',1'.['_!&‘\ HIZ\" CORLIHL YAaring Jinaunrs of MWITeT
P,
FSee Tabbe 11,



SEM:

taccitatenis Miermrs stalling celinlose
Moraafaetnrer: JRS Pharnig 11

Lot Ne W8RG D

Mavmpscatio: il

SEM: 2

Excipend: Nicrowessiallng cebiiose
Mansfactrer: JR5 Pharma LB

I or N YRnnl

Muawfn afren: 308 -

Particle  stze  distribution:  typical mean parncle size
20200 pm. Mitrerent grades may have a difterent mominal
mean particle size; see Table 1L

SEM A
Facpeends Micrecrvsmathng cellilose
Vi eieres P Boopolomer

gt i

Solutbifics: shighady sofuble e $%50 WA soding Avdroxide
solutiomy: meacncally msoluble vy waren, dilore acds, and
A0St o0 solvenes

Specific surface area:

LO6= 112 m g for Avecel PH-101:
[FREEEIY m".";; towr Negeed PH- T2,
ATR=D AR e qor beeced T 200,

11 Stubility and Sloraege Conditions

Microcrvsealhpe cellulose e a stable though hvgroscopie
materil. The bolk vaenal shoald be stored g well-closed
contiiner i a conl, dev place,

12  Inconpaoiibilities

Mictocrssalline cellidose s mcompanble wich arong nadizng
aLCHits.

13 Method of Manufacture

Microcrvsialline  cellulose i manufacnred by contrulled
Eydraleas wuh diluie nuncra) acid solunions of z-celiulose,
obtaimed as 0 palp teom Bbrons plant maenials, Pollowmg
Badeshvas, the hydrocellulose ¢ punfied by fileranon and dhe
aqueots saery s spravedeied ro form dirvd porens particles of g
Brosad size Jispribotion.

14 Sofety

Microcrysteliine cellulose is widely rsed i aral pharmaceutical
tormuolanens and food prodoces and 15 generll regarded asa
relatvely nosuee and nonrritant maieral.

Microcrestaliine ecifulose s oot absorbed  svsienically
followimg aral administration and thes has finle woxic potenaal,
Consumipoion of large quannnies of cellulose may have a
laxatrve cflect, although tis o unbikely to be 1 probleny when
celllose v used as as excipiens m pharmaceuncal formula-
DS,



134

se, Microoyslallng

Toble il

microcrysialling calivkase

Proponies of selecied commercinily avefeble grades of

size analysis  Moisture

Grade Nominal mean  Particle
particle size |jim} content (%)
pesh  Amounl
size reloined (%)
Avicel PHI0I® 50 60 <1.0 <50
200 <300
Awcel PH-102% 100 &0 LBG 50
w00 L4590
Avrcel FFLIOZE 50 3 e 30
200 S 3G0
Avical PLLIQS 20 200 G <50
Avicgt PH 12 100 40 5.0 -1 3
Avicel PHT3® 50 0 Sl s
200 300
Ancel BHI00° 150 A0 XS <50
100 A6 3
Avicel PHIONS 50 &0 ! 5.0
200 300
Awcel PH302 100 &0 - 5.0 ~50
00 w455
Corex bl 75 ) S 50
UG 236D
©o50 o) <05 LoU
s SI00
Ernvoce! 30p G ) O 5G
R 2
Ernzocet SO ay (& s B 5 G
g o4
Vivopur 1OTH 50 o s b =20
Vivapur {02 00, ey =B “50
00 T4
Vivagur 12 140 Bt S 50

“Eral Eagy abymer

rserpatennl Specans, Pre et

e Asehe Kess Cotperanon

M Rescimer & Scinee Gt

[ .
L‘L'Hl:!( sy, il ‘Llcr

Dichberave abuse of Tovewlaton- coctnming
[T T E TR TT R I RN TITTOR STRTT IR !

carvanelons, T

no b bt al

ceibula

15  Handling Precaufions

Csserve norrmsd precaiunoms appoprisee o he draanstnaes
and quanory of nacenal andied, Mecrooresaalline celinlose
may be rritant o dhe eves. Gloves, eve protccoon, and a dust
reconawindedl I the U ihe ocoomanonal exposare

Lo el iS-hong

mask

livnies for celludiase | Beco < ai P00 v’

AW for soeal mhatable Jdaso o g T baves e dose

the short-termt lime for taral balalic dust has feen et
S

TS

16 Regulatory Status

GRAS Tared. Ac i e Barope.
Included inebe 1A dnactve fneredugns G

wed for use v Tood

vobnbmbnans:

arab vapsules, posvders, usperaone syiee i sablisg

romal and vageal preparazionas lodiuded s nanpateniergl

medicings ficensed in the UKL Tocfuded inoche Canadian st of
Aceeptabie Nonsmedicmal ngredients.

17 Reiated Substances

Micrnervsmaliine cellulose and carmzeenan: nvcrocryse
cellulews and carhoxymetbvlecllnlose codinm: microers
siheified nnero-

cellulesemand prar ganng posedered cellulase
rvstalime cellitose.

Micrecrystalling cellulose and carrageanan

Svnonvins: Lastre Clear,

Comuvengs: Lasere Clear il
ot ng vothinny, oncrocrysialline celivfose and carragee-

U Biopobymer) i an aqueoas film
i,

Microcrystalline ceflulose end carboxymethylcellulose sedium

Synonvms: Aricef Cleotdy el RC-38E: Avicel RC-FU,
caltoidal cellulose; dispersthle cellulose.

Appuearanee: white, odorless and asicless, hvproscopic powder.

Acidiyeatkalinity: pH = 6-8 for o 1.2'%  w/v agucous

dispersaon.
Muoist e contene nor more than 6.0%, whs,
Maruche size distaibution:
Arncef CHa6E 2000 vecanned onoa o oeesh and < 500,
retataed ana 5325 mesh:
A FROINT 20 1% retained ora @60 mesh and
retioesd on o 2200 med:
Are E RO <0010 retaned o iiat miesh and £43%,
acdon o B3RS e
Solubifisy: pracueatly insolal:de in dilure acids and organic
sobvois, Partally soluble in didue atkali and warer
{rarboxymethyleellulose sodinm fraction).
Viscosity {dynamic):
s2umlPas (32000 fora £.2% wA aqueous dispersion of
Ao Clnd ),
TrnRmbPas 22168 e Tor
Jisil ety

Pl mPae (39-91 ¢l for Aeneed ROC-S9F ar the same

N
‘w
N

wf REA8T e the samie

AR,

LA

sy

Comments: naxiares ol microcrvsealline cellulose and ©
mictlvleellubise sodinim that are dispersible w warer and
procivee tixorropic gels are suiable as spspending vebicles
in pharncennical formulatons. The amount of carboxy-

meiiaviecellulose present can vary beoween 8370 and 1889,
|
wha depending upon e prade ol

ticrocr yuiniline cellulose and guar gum
Svinonvis: cbeweed (810
Coommemss Ardeel CE-LY (MO Biopolvimer! s a coprocessed

e ol micr(n.‘r‘j.'il.lilinr ceklidose anad suar gum used

chesoable miber formutanons.

18 C(omments

Severa! dilterenr wrades of stathae cellubose are

comony ol avakable thog Giree i dher method of mang-

ticle siae, moswre, flow, and ather physical
paricle-size grades geoerally pro-

!
Licture,

propent

v propernes m phasmaceutca! machinery, Fow-
s wrdes are used waiech monstare-sensitive masernals,
ligherdensity prades have improved Bowabilics.

Seveead coprocessed nextores of microcrysialbine ceflutase
oeadipienrs suchoas eaerageensn, carhoxymerhyloel-

vighe b

witl o

lefuse ~odiimn, and woar coam are vormmeraily aviniable: see

!

i




Celphere (Asahi Kasel Carporsten] s oa pore sphcronized
nicrocrestalling celidose avaable 1n several differene particle
size ranges,

A specitication tor nucrocrvsilline cellulose 1s canianed m
the Faod Chemeals Codex (FCCL
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Pharmacokinetics of darunavir/ritonavir and
TMC125 alone and coadministered in HIV-negative

volunteers

Menika Schofler-Gydee' Thomos N Kokudo®, Vanitha Sekar’, Brian Woodfull!, Goedele e Smedt’,
Fric Leicbvie® Moniku Peeters' and Richard M Hoctelmons'

Tcaret: aned Development Tioetee By, Mecheleo, Selgies

Research and Development, Tiooted Inc, Faniley, PA,USA

Cotrespandirg avinor g

YRy sy B Liper

ERRTEAR
Festes TUPLODHS.

AT U066, Fax 37 35 2BE 247, T-mail: mscholle @ tinbe jngeor

Ay et JUine X R deseoeator al AN Corfereace, Torenia, Canada, 13-18 August 2008,

Objective: Jo o evalvate  the  pharmacokinetics  of
TrAC125 {etraviring) and darunavir (DRV} wilh low-
dose ritanavir (DRV/r].

Cesigr: Open-label, randemized, two-way crossover
Priase | ireal, :
Mcthods: Thirty-two HWV-negative volunleers were
randomized 1:1 to two panels. Al received TMC12%
100 mg twice datly Tor 8 days and, after 14 days
washout, DRVfr 600100 mg twice daily for 16 days.
During days 9-16, TMC125 100 or 200 my twice daily
vias coadministered (Panel 1 or I, vespectively).

Rosudts: Twenly-three volunteers completed the trinl
With DRV r coadhninistration, mcan cexposure [arca under
the alasma concentration-time curve from O W 12 h
[AUC, ) te TAMCEZS given as 10D my hwice daily was
devreased by 370 maximum and minimum plasmg
concentrations (C.,. and C,..] wore decrcased by 32%

[LED

and 49 respectively. For TME125 200 msg twace daily

Introduction

Full saprresaion of FHV RNA rephesnon veguires

YRS ) B mrenmmienr-

fepde actve anneeiros s

coed o paens, Pots e Dicpaeveent on Tlaalth
(OIS amd

AIDS Sociery (TAS) sudelines recommennd addinon of a

i
and Fluman Services the Inrernagiomal
least owo fullv acive drugs o an optonred background

ARV regimen {OBRY a drag wirk acriviey apamst drag-

s

realshti vires {for example, o potent rironasvis hoosted
proteitse wiluhitor (5 ond o deig wlny aonew mechae
M of aton or with st e patierns g
acoivty awannst drugsresisiant viceses. Fiaphasis s
placed on e Tong e o known mrteracnoms of ARV

drugs thar porenoadly fead 1o tonicmes, suboprinal

coadministered with DRV/r, AUC,;,., C,.. and C.. of
TMC125 were 800, 81% and 67% greater, respectively,
virsus TMCT25 100 mq twice daily ofone. DRV pharmaco-
kinctics were unchanged except a 15% increasc in AUC,
when given with TMU125 200 my Lwice daily,

Conclusions: No clinically rvelevant changes in DRV
pharmacokinctics were phserved when combined with
TMC125; therefore DRV dose adjustment is nnt
required. Coadministration of TMC125 100 mg twice
daily with DRV/r deereased TMC125 exposurc by 37%.
The inerease of TMC125 expossre by 80% when given as
200 mg twice daily reflects the higher dosc and the
inturiction with DRV/r. The magnitude of this interaction
is comparoble ta TMC12% interactions with other
hoosted Pls obscrved in Phase Hb orials In HIV-1-
infeeted patients. As these trials demonstrated TMC125
efficacy, ne dose adjustment of TMCTZ5 is needed when
combined with DRV/r.

responses and the development of resistanee doe o
suboprimal doses, Phvsicians are advised to take these
wHeers i consnleration when desigiiing regimaens wirh
vombanzoons of these agenis J1L21

Davunavir iDRYY v o new PUwith acoviey agaimst
bouth wild-type and Pl-resistant HIV {3]. DRV in
combinaton with low-dose riconavie (DR ar a
dove af GOIFTON mg rwive Jdady s been approved
rar rrearmient-cexperienced FIIV-nfected padens in
severat connrrries inchuding che US| on ehe hasis of the
citicacy and safery dava ohseeved moche POWER
aud ! Phase 1Hh rorads (470 DRV has been shown

v be generalby sate and woll woferared.
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TMCI2S

nuctenside reverse ranseriptase nhibitor (NNRTT widh

{erravirie) 15 a4 NeXC-generation  noi-
acoviey aganst both wild-oope and NNRT-resistane
FIV|S2) TMCI2S showed promismg anoviral effeces
i short-term menotherapy mals ol rrearment-nane
FUV-T-infeored imedivicduals and sabjeers sweith WNRTT
resiseant vivus [ 101 Sustained ebheacy of the drug has
Also been demonsirated in a controlled Phase T dose-
ranging trial in HIV-nfecred pacents with documeneed
genotvpie reststanee to the NNRTEand Pl classes after
24 and 48 weeks of rrenunenr 1201 3]0 Treannenn wiih
TMCT2S wax generally safe and well rolerated 12,03
- DRV s a substrare and anhihitor of oytodireme
P43¢ 3A4 (CYP3IA4) [14] Ritomavir s a potent
mhibitor of CYP3A4 and increases DRV exposure
approsunately 1d-fold when used ar low doses tthauis,
100 mg owice dailvi Coadnumiseration widh low-dose
ritonavir increases the elinunavon half-ife of DRV o
appresimately 13 h DRV exposare s fusther inereased
by 30 in the presence of foed. regardless of the tvpe
of meal taken, and ivis cherefore recommended rha
LIRS e sabion iy Sonnd (05 06,

frowvitro, TMCE2S s mawmly membolized by
CYP3IA4 and CYP2O 0209, 20108 and 2019y
Lie e, the mosr nportang mweiabolic pathway for
TMCI2S is methyl hydroxvlianon, wirh subsequent
elucuronidation of the metahohoes Nosg T2 0
excrered unchanged in the facees {EZ0I8] T catrn,
TMC123 inducer of CYP3A4 and o
mhihicor of CYPZCY and P-glveoproten, Irs o eivo

5 an il
inreraction potential finducnion has been demonstrated
for CYP3A4 subsirates [19], Fohas a terminal climination
halt-life o plasnue ab = 3040 L [ EF] TTNE12E
should also be waken with food, 1o enhance oral
bioavailahiliey [24].

Recently, a new 100 mg formualation of TNC125
has been developed, which ar a dose of 200 myp rwice
daly provides comparable pharnacokinerics o the
setected dose of the formalaoon ased in the Phase 1th
trials. This new formulation was used for the presene
stady, and s the Fformulation being investizated in
ongeing chinical trinls of TMCI1235,

The virological and cfiicacy profiles of TTAC 123
and DRV/r tndicare a strong theorerical rationale for
combining rhese agents inoan ARV regnnen. On the
basis of the mteraction porencial of all three agenes
and their shared pathwavs of hepatic metaholism, che
presence of nteractions counid beoannipated.
order to assess these, a pharmacokinerc interciion
trial was conducied in FllVonegative volunceers with
the objective uf derermining the effect of DRV
G00/100 mg twice daily on the pharmacokinenics of
TMCOT2ZS 100 my or 200 mg owice daily and vice
versa. The safery and rolecability of the coadminisiracion
of TMCT23 and DRVA were also evaluated,

a4

Methods

The protocol tor this triah (TMCI25-C1T6) was
reviewed and approved by oan Independenc Erhics
Committee ([RGr according o speailicansus outlined
v the rennlarions (for examiple,

Cood
Federal

,]P_-i;ils.':,‘ll\it"
twermanonal Conrerence on Harmaonisation
Clinneal Praceice (GG e LS Caode ol

Regilanonsy, Vhe mmal was performad inaccordance
with the pringlph.'x of GOCP and the Dedavanon of
Flolsiokr, Adl vedunteees gave cheir weitten, wformed

consent prioe oy ral-relaced procedure.

Triat population

Thirev-twer valuireers between T8 aud 55 vears af age
with o body mass sndey (BMD heiween 380 and
30,0 kg were envolled o the trall Fenales of noeo-
childbeanng potential and with o negarve serem
pregmaney fost sould beinduded. Al volunzeers
needed ta be i sod health as determined by medical

history, physical vvamination and chineal laboratory

arraineg e WAL

"‘fI .'-‘ AN - \h‘llllh\. ety

amstasmyons, Yol weadd v e
aatibody and conld not have parricipared in rrials of
mvestigation:al drigs within the previous 300 davs,
Volunreers seedv istore af alcohol andior divg abuse,
tvhiace e e of ore thaor TH crmaretios, two cigares or
o penes per d‘\‘\', aroa known ;ﬂ‘L‘I':_',}' [y ANy il
{
{

albowed

medicanion or ther excipents were excloded. Dunng

the trial. volunteves swere mog toouse any
vicantin o herPal supplemnenrs, o preserpion or over-
the-counter meshicrnon ather chan the el wedicagon,
exeept for ibuprofen and hormenc replacement therapy

mnm l)usrllmlﬁp:lll-\l' MWIHTICIL

Thad design
This was an open-tabel.

Cronsnver, Phase I trial CHsIsiing of W rreatment

randomized, two-way
SCSSIONS \'(_-p,“;l['cd v oa washour penod or ar eas
B4 clavs (ligire b
smdomized o fwe paels (Panet | and Panel 1) i a

Thirtv-rwo volunteers were

-1 rario amd reczived  two freamment sessionss
Sessions A and Bl rar Panel Eand Sessions A and B2
tor Paael 11 Wit each panel, halt of the volunreors
were randanuzed 1o st i session A and hall were
randoniizcd to starom Sesston B (Pancl 1} or Session 62
el 1), In session AL volunteers recowved TACT2S
100 mg ewice dasly for T davs with an addinonal
maornmg Jose o E.IJ‘\ S Tin i‘\il..\I'll'l.lgtlldl‘lt.'lI'LS Ol
TAIC125 werl assessed one day 80 Tn Sesson B
(Panel Ty and Sesston B2 (Paned 111 volunteers received
DEVA 007100 mg pwace daily for 15 davs wich an
addirioaal morning dose on day e TMOT2ZS 100 my

Ctwice daibe (Aession 1Y or 200 my owice Jaily

(Sessiont 1523 weas coadmmisiered From day 9 wo day 15

with an addieeal morning dose on day Lo,

£ 2T ot ol Med o e



Pharmacokitetios of DRV and ritonavn were derenmined
fG.
| 6.

on days § and TMCi25 pharmacokineiics were

assessed o day

Pharmacokinetic and statistical analyse
Far phanmacokimenc analvses of afl ihl'm' componds,

1.5, 2,35,
samples were

blood was collevred belore dosing and 0.3, 1,
4,6, 9 and 12
stored ar 5 18°C unol assaved. Plasmin concentrations
of TMCI2S, DRV
wang vahidared figud chromacegraphv—nmdem mass
spectronnetry (LC=MSMET merhods | 1
TR an

heparinized plasma sample 10,3 ml_} way diluted with

h afrer dosing, Plasma

and ritonavie were determined

For determimanon  of aliguor ot

water and spiked wieh the stable-isorope-labelied mrernal
standard (15). locraric chronmagrasloe separation was
acheved at 40°C on o2 305 m Warers Symaenry Shield

RI* I8 chromaroerapiie columa (2.1 LD S0mim;
Woirers, Daonron, MAD USAY ar o 4] vare of 185
mbzman. A nuxone of DoETe A rormie aad d

dQectoniethe 2080, wivt was used as cliron misrure.
\}C(\‘i.'[‘tnll

LVESAN S

weas done by taordem s

NPTCLTOMISErY

i the electrospray pm[i\‘(‘ in:uic 1EST+,

Pharmacakinetios of DRYr amil TMC125

For derermination of DRV and RTV levels .05 ml
abliquors of heparinized human plasma were dilured
with ammoenium acetaze (L01 Moand spiked wath srable-

isotope-labelled mrernal standards for DRV and RTV.

Quanoranve deteetion was carviced out on an APL-
4000 MSNS insorwement [Apphed HBiosystems) using
ESHe MRM. The following MRM rransitions were

o 392.0 for DRV and sn/fr 721.3
For the 1Ss the following rransitions
396.0 (IS DRV

Linearity of the c-llth:‘:ltinn

muonirored: oz $48.2
1o 29611 for RTV.
were monitored: oz 5322
T o 02018 RV
Curye mn"ul from 3 o 10,000 ngdmi
fL1,0400,

sprked standard ol the cabibranon curve prepared

and =iz

. The lower limn

af quastiication defined as the lowest

rhe same mairix as the study samples. was 3 ngfml for
vndiluted samples.

No interfering peaks occurred near the rerention
T2

rrrh

and darunavir. The accuracy and
TM123

control samples complied wath the pre-specified criceria

rimgs ol

rrecision for and dareoavie qualicy

ar all concenrrations {accuracy: overall bias <[ 201% for
the $1LOOQs and <1519 for all other concenraninns:
variagion €20 for the

precision: toral coefficient of

multiple reaction momzormy INBRM ] The following 1 and €13% for all other comeenorations).
cransiriers were momcored for TN and ihe 1S nd; Recovery of TAMCI2S and darunavir was consistent
A35 2005 1o 163 0.5 and sz 40 =005 o T4 R0 5 on over rhe' evaluated concentranon vange AN
s APE 3000 msteneent [Appticd Tiosvsrams, Fosie DO AL nefmil, TR0 2350 npdnl and 890
Cinv, CAL USAL The effecave bnear range was 3000 nghul: dasunavies 987 ac 2000 ngfml, a1
203 000 ngfml for vnddutod sunplos. ar Ao ngfml ad 9540 ac 10,000 ng!’mh. Hurh
Fiqured. wu oresentietion of il st
!__,,,i,,, ST i . !
| i Session B1 and §2 E
L— H
e .ol ITIITITT §
ThAC125 100 ma twice daily
[ vl Lo _.
WIS 10 g tier aiald DRV 600100 mg twice d:
! - b
! S odays Co21a days % & days i 4 davys
| _ N i 4
i washout , ;
|
j DﬂV/r G00/10G my tedce daily
[ R P H
£ 12-0 PR analysis TMC125
A% 12-h PK gnalysis DRV ang BTV
et -l el darnnaee s PR phr stk e e
I I L I IV HN 7o
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Figure 2. Mean plasma concentration-lime curves for DRV
GOD mg Lwice daily, admmisicred wath ritonavie 100 meg *wiee
daily, with or without TMC125

g 6000y

o ! : A

S 50004 Ta e
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£ 4,000 RN

2 f

8 3000?}

(2

& 2,000

E

=5

2 1,000

o

< 04 . e
3 0 2 4 & 8 10 )

Timet, h -

s—a DRV/1 600/103 mg twice daily [n=14]
s DRV/r 800/100 mg twice daily with
TMC125 100 my twice gaily [a=13)
a—a  DRV/: GOGMOD my wwace daily (n=15]
A w DRV GR0I00 my (vace daily with
TMCi25 200 myg twace daly [n=10)

DRV, darunavir: DRV ritenpen -bonsied DRV

methads mer rhe walwdaton erieernn regardimy stabnhin
{mean bias 131 af the reference concentratioii.
Pharmacokmenc and stanstical analyses of DRV,
TMCI25 and ritanavir plasma concenrranons and
pharmacokinctic paramcters were perlormed using SAS
Svsremn for Windows™ version 8.2 {SAS losiruie Ing,,
Cary, NC. USAYL A non-compirtinentd model wath
exeravascular ipur was used Tor the pharmacokineiw
analysis. The wough, mnmmum and  the maximum
plasma concentrarions (Cu,. G and € respectivel v
and time to reach O 1,0 were obained by inspection

st

of the plasma concentranon-time  profiles. The

minumum plasma concentraton {C 0 was che foweest
plasma conceneranon vlserved wichin a dosing meerval.
The area under the plasma concentranon-time curve
from oo 12 b (AU 0 was deeermined using che lisear
trapezoidal rule.

Descriptive  stanstics were calenlared  for the
pharmacokinetics of TMCI123, DRV and ntonavir
Sravistical analyses were performed for TAICT23 vaing
treatmene with DRV as the test, and treatment
without DRV/r as the reference. Similacly, seacisticat
aalvses were perfarmed for DRY and ricanavir using
rreatment with TMC123 as the wesr and rreaunent
without TMCIL25 as the reference. The primary
pharmacokinetic parameters wsed in the siatistioal

A

s were G0

nrotr

and ALCy, on the loganthmic
seade.s Al avaibabic observacons were micluded e the
stanstenl analvas, The feast squares means (ESM) of the
privary parameters for cach treaiment were estimared
with o lincar puved-clfects model, contrailing for
period (for TMCT23 nalv) and randomizanon gronpas
fived eltecrs and subject (nested in treatment sequenie?
s a random erfecr A Y02 confidence interval 1CHY was
consteneied around the difference herween the TSMs of
est and reference, Bodh the ditforence beeween dhe
Lastand che 90%, Chwere rerransformicd 1o the ariginal
safe, Perad effects were consdered significant ac the
s develand sequence effects were considered sigmficant

At the 10% level.

Results

The tial carelied 32 velnneeers warth a mican age of
A2 vears grange: 18=33 vearsg. Overall, 28 (88700 were
male, 30 09400 were Cawcasian and two (6900 were
Hrspame, The micdian BMT was 236 kg/m” (range:
P9=24 kufon' T he demographic chamcwnsocs of the
oo panehs were comparable (dara noer Showa,
Ingestion or ol anedicanen byohe volunteers was
wiatnessed by tral personnel ac the vesearch wur or was
recorded By dhe voiunicers o the oial diary if tabiers
were tken ac homes OF the 32 volunreers, 23
completed the el 113 0 Panel Tand 10 50 Panel 115
Five voluanteers were wathidrawen due to adverse events ay
per reotacal (four hecaose of 2 grade 2 mocbillitorns mch
aind one becitise ar grade 3 headachey, Gne voluoieer
with a grade Eaorbillitorm rash was withdrawn as a
resule of an investizator decsion, one volanteer was
withdrawn hecause of poar adbhereoce o ad
medication and two volunreers withdrew thor consent

dureng the il

DREY phartcekinetes

The mean phasnia concentration=tune curves of DRV ip
the presence and absence of TMCI2S are displayed in
Figure 2. Summaey resules for DRV phamacokinetics
are shoawn in Table 1. The pharmacokinetics of DRV
were sl afer admimsoranon of DRV warh or
without UACT25 No sigiiheant treanment eflects were
observed e Pancl § for any of the pranaey phariago-
kinwrie paramercers of DRV awhen comparng the
adnimsiranon of DRV wicth or withour TMC123
10G me twice daile, In Panel 1 an increase of DRV
AUC, by 3% was observed, with no signficant
Jifferences in DIV C or O, when combioed with
TMCTZS 200 g nwice daiby, The 90% C1 for the LN
rane of AUC was pust outside the 80-1257, limis,
but the mvagmitude of dis inerease i YRV AT 4 18 ot
comsidered 1o be chmeally relevane, Noo signiiicant
period or sequence cffects were observed.

ot e s i el Mress



Table 1. Pharmacokinetics ol DRV

Pharmacokinctics ol DRV and 180125

el Panclt il
I'harmaenkinetic DRV, DVRIr plus LSM ritin sest) DRV/r DVRir plus LSM ratin jestf
parameter referency” ThiCi25 test! ruference [90%a Cl) reference’ TWICHIS test! referer ce (90% Cly
B 14 11 - ] i -

Darunavn

20 [LA6-40]
Hh89 L

R AN

.. ngfn
AUL, . ng-hfil

ARG TIAED

PEA i DE -

Cyningfml

Rilongvir

F01{1.0-5.00) -

G - 1Ed

t h

4.0 [1.5-6.0]
830 %230
153 86
VA W

26 ni3h

C,.ongiml
C,.oongid
AUC,,, niyhfml

Co nfinil

1.03 (0.98-1.09
4 L2 (D8990
PO6 {1.00-1.173]

0.93 1.80-1.08]
031 [0.81-1.02)
186 [0.76-0.97

3041 n-40}
5234 21060

a0(o-3.0) -

L7496 41232 A1 (H.08-122)
2337 7Bt 2301 £738 1.02 (0.080-1.17)
41135 20579 45444 LIGRGA 116 {1.15-1.26)

2603 B 2R05 2743 -

4.0 [3.0-6.0)
UG EA6G1
192 i85
G20 22218
209 4020

4.0 {3.0-4.0] -
974 +351 0.90 (0.74-1.08)
206 185 107 (G.86-1.14
H742 £1970 0.89 (0.82-0.88)
275 2130 -

plusg

GO g v ace daly g

HESEIRS Ry WIS TR U Tt

whick: s shieen s imedige: frengel, Relvrence possges iersvi-boosted
S sny bene daly ' jor DR Go0{190, 1y - dai
rater; O confidenee avensl; 1

Ritonavur pharmacokinetics

summary daga for ritenavie pharmacokmenes are
shesvn in Takle 10 The ALC L of viionavir was 4%
and LU dower m Panel Foond WL orespecosely, when
INTE 250 These

decreases are not consadered tobe chinaally relevanc

DREVG was coadmmmstered with

Nasggmicans penod or sequence elleers were observed,
TMCT25 pharmacokinetics

he nican
U123

TEICT2ZS pharmacokmenies are shavwer m Tahle 20 1o

plasma
are shown e Figuee 3 Sunonary Jata lor
borh panels, significant rreanmenr eficcis were
observed for all primary pharmacolineie paramerers
In Panel 1
TACIZA 10U myp rwice daily and DRV 6007100 mg
twice dalyv the evposure to TAICT2S was decreased
3 POy adnistered

were deorcased by 3200 and

cainpared wieh

and .

e Noosionnieant nerioad o

SO
chis s wore obiserved.

Adter the concomitant adeinistraten of TA2S
260 me ovaee dily and the same dose of DRV
Pasiel 1o fess than pwadodd aacrease i AUC . O
fas been obawesved commpared o those

obcined i Session AL where the Jose ot MO T2Y s

ad O

PO e vwece el B Pancd N sicimehicant peraed

clteces for (0 and  sequence offects for all
pharmacekinenc parmimeters were observed, Because
of the low number of subyeces per sequence growp and
subsrantal itersubjece variabilioe, oo Cloar assessient

ot these citecis couid by pertermd.

ral i1 S 132G

CORUCNIVATION =1 curves  of

afrer the conconnranr admmisoration of

Safety
Nooserions adverse evenss were reported Juring the
tal. The most frequently repurced adverse events were
headache (1%, rash 31500

1A adverse evenes were nuld or

fangue 128%0) and

asutharvngins 119
wiederare i severicy, with the excepnion of one case ol
arade 3 headache and one case of grade 3 incrensed low
density Tipoprowein, Six volunreers (19%) premacurely
discontmued peamens bocause of adverse events: five
er protocol ttour dug oo peade 2 morbilhform rash and
ane due o grade 3 headacher and one volunteer wich s
srade I maorbilliform rash, who was withdrawn as 2
result of an mvesogator decision. Fonr of the hive cases
af rash oceurred during the combined administrasion
of DRV and TMOI23 and were considered 1 be
prohably refared o bodh trial medicanions. Al events
resalved within 2 weels, There were no consistent ar
climeally releviom changes in vial signs or electro-
cardiogram parameters and o cinically relevane

idrcidual ahnarmalines.

Discussion

The resules of this study show that, whea TMC123

EO amyg owace sdanlv was coadministered wirh DRV

eapostre o TMCEES was decreased by 377 with o

cllect an the pharmacokineacs of DRV A sinnilar
decrease in TMCOEZY exposure of approximarely 307

coutd be ubserved when comparing the mean TMC123

exposure i380) obrained after condmimsiration of
TRICT2S a0 200 mg owiee daily wich DRV o chis ol

VA2 bl with the exposure observed
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Figure 3. Mean plasima concenliation-time curves for
TMC125 100 or 200 myg twice daily with or without DRV/r
800/10G my twice daily

Mean TMC125 plasma concentration, ng/ml

lime, h

TMC125 100 mg twice daily (n=14)
TMC125 100 my twice daily with
DRvV{r E00/100 mg twice daily [n=11]
TMC125 100 mg twice daily [n=11)

TMC 125 200 mq twice daily with
BRV]r 500100 mg teace daily n=10)

DRV, eiiunavir-hoosted DRY,

HIV.negacive volunreers afer the admmmisteation of
T™MCI25 200 mg daily (T.658
£2. 234 ng-himl, histormeal dara: Table 2) [22].

TWICe alonge

The intersubjecr variabilicy of the exposure o
TMCI123 when given alone was comparable o chat
observed in other erials with healchy volungeers [22]. A
shight increase m o varabilioy was nored when TAMOC123

was coadministered woah DRV In general, grearer

mrersubjeer variabiliey has been demonsirared in FIV-1
miected subjects, withour a norable difference berween
volunteers with o wirthont sconavir-baosced Pls m thar
Lackgrwsd ceginen 23] Detabed  analvsis of the
pharmacokineoes of TAICT2S i FIIV-T infected subjecrs
wili be pertormed in dhe gierenrly ongoing Phase T orials.

The muapoude of the mreraction with DRV
observed in this pharmacokinetic scudy of TAMCT23 15
comparable o diar abserved mthe above mendoned
Phase lb dose-ranging ool demonstearing an
approsimazely 0™ difference v exposure between
HIVanfeared  subjects using citonavie-bousted  PPls
(LW, 6,074 e, 380 ng-h/ml)
patients who did not hive a PHin cherr ARV regimen

mean  Esn, and

{7264 23850 ag-himl), withow o difference 1
anovirab eificacy [ 23],

In another study, when patienis with bigh vical resis-
L treated  with g IRVA
OO0 g rwice Jaly and TTAMCT2ZY 200 mg twice

duily (Phase #1 formulation) encournging response rates

were combinaton of

were observed over 12 weeks of therapy, Fxposure o
TS

the $L'|L'Lit't!

wits sbnilar ro thas abserved i1 patenis nsing

dose af the Phase IE tormuolatian of
TNCLES and ronavie-hoosted Pls o the dose ranging
srial 1240 Niter 24 weeks of therapy o miedian decrease
of 2.7 logy, copresanl in plasma viral foad was nbserved
i J0 V- volunceers with the
combtation of DRV and TMCT23 plus a background
regimen. Nine af these sulyjeets achivved a plasma HIV-
FONA Jevel <30 copres/iml {240

A further receni studs has exvamined rhe efficacy of

infeered treaced

the comthinson o TACL2S 2000 mg twwee Jaidy and
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Complete Specification

FORM 2

THE PATENTS ACT, 1970

(39 of 1970)

&

THE PATENTS RULES, 2003

COMPLETE SPECIFICATION

[See section 10 and rule 13]

Title: COMBINATION FORMULATIONS COMPRISING DARUNAVIR AND
ETRAVIRTNE

Applicant: TIBOTEC PHARMACEUTICALS having its principal place of business
at Eastgate Village, Eastgate, Little Island, Co Cork, Ireland

The following specification particularly describes the nature of the invention and the
manner in which itisto -

be performed:-

Field of the Invention

This invention relates to solid oral dosage forms of the HIV inhibitors containing a
combination of TMC114 and TMC125.

Background of the Invention

The treatment of Human Immunodeficiency Virus (HIV) infection, known as cause
of the acquired immunodeficiency syndrome (AIDS), remains a major medical
challenge. HIV is able to evade immunological pressure, to adapt to a variety of cell
types and growth conditions and to develop resistance against currently available
drug therapies. The latter include nucleoside reverse transcriptase inhibitors (NRTIs),
non-nucleoside reverse transcriptase inhibitors (NNRTIs), nucleotide reverse
transcriptase inhibitors (NtRTIs), HIV-protease inhibitors (Pis), fusion inhibitors, and
the more recent CCRS5 and integrase inhibitors.

Although effective in suppressing HIV, each of these drugs, when used alone, is
confronted with the emergence of resistant mutants. This led to the introduction of
combination therapy of several anti-HIV agents usually having a different activity
profile. In particular the introduction of "HAART" (Highly Active Anti-Retro viral
Therapy) resulted in a remarkable improvement in anti-HIV therapy, leading to a
large reduction in HIV-associated morbity and mortality. However, none of the
currently available combination therapies is capable of completely eradicating HIV.
Even HAART may face the emergence of resistance, often due to non-adherence and
non- persistence with antiretroviral therapy. In these cases HAART can be made
effective again by replacing one of its components by one of another class. If applied
correctly, treatment with HAART combinations can suppress the virus for many
years, up to decades, to a level where it no longer can cause the outbreak of AIDS.
Because of their pharmacokinetic properties and the need to keep plasma levels above
a minimum level, currently used anti-HIV drugs require frequent administration of
relatively high doses. The number and/or volume of dosage forms that need to be
administered are commonly referred to as the "pill burden”, A high pill burden is
undesirable for many reasons, such as the frequency of intake, often combined with
the inconvenience of having to swallow large dosage forms, as well as the need to
store and transport a large number or volume of pills. A high pill burden increases the
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risk of patients not taking their entire dose, thereby failing to comply with the
prescribed dosage regimen. As well as reducing the effectiveness of the treatment,
this also leads

to the emergence of viral resistance. The problems associated with a high pill burden
are multiplied where a patient must take a combination of different anti-HIV agents.
The complex dosing regimens of HAART or other dosing regimens can be simplified
- 5 by the application of combination dosage forms comprising two or more anti-HI'V
components. These could take the form of fixed dose combinations, ¢.g. tablets
comprising predetermined doses of two or more anti-HIV agents. Most HIV
inhibitors however need to be administered at relatively high doses so that often two
or more doses need to be administered at once in order to reach the required quantity.
10 Combination dosage forms would become so large that their intake becomes
inconvenient or even impossible. For reasons of convenience, a solid oral dosage
form should not exceed about 1400 mg, and preferably should not exceed about 1300
mg or about 1200 mg. Providing dosage forms of relatively small size contributes to
the conventence of intake and therefore also helps to overcome the problems of pill
burden.

15

Therefore, it would be desirable to provide HIV inhibitory therapy that reduces pill
burden in that it involves the administration of dosage forms of a practical size and
additionally does not require frequent dosing.

20 One class of HIV drugs that is often used in HAART is that of the NNRTIs of
which a number are currently on the market and several others are in various stages
of development. One such NNRTI is the compound 4-{[6-amino-5-bromo-2-[(4-
cyanophenyl)amino]-4-pyrimidinyl]oxy]-3,5-dimethylbenzonitrile, also referred to as
etravirine, R 165335, or in particular as TMC125, and is currently on the market in a
25 number of countries' under the tradename Intelence™. TMCI125 can be
represented by the formula (TV

This compound, its properties, a number of synthetic approaches for its preparation,
as 30 well as standard pharmaceutical formulations, have been described in WO
00/27825. TMC125 not only shows pronounced activity against wild type HIV, but
also against HIV strains harboring resistance-inducing mutations.

TMC125 is very insoluble in aqueous media and therefore has low bioavailability.
WO 01/23362 and WO 01/22938 disclose solid dispersions of this compound in
water-soluble polymers offering improved bioavailability, especially when in the
form 5 of powders prepared by spray drying. An improved spray dried formulation
has been disclosed in WO 2007/141308 (published 13 December 2007). Current
tablet formulations ofTMC125 are based on a solid dispersion of TMCI25 in
hydroxy-propyl methylcellulose (HPMC) obtained by spray drying. The spray-dried
powder is mixed with further ingredients and compressed to a tablet dosage form.
The spray-dried solid 10 dispersion however is difficult to compress requiring the
addition of binders such as one or more of those mentioned hereinafter, in particular
one or more of micro crystalline cellulose and lactose.

http://124.124.193.234/applicationstatus/applicationstatus.aspx 2/28/2011
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The current dosing regimen of TMC125 is 200 mg twice a day (b.i.d.}, administered
as 15 two tablets each containing 100 mg, to be taken in at once, preferably two in the
momning and two at the end of the day. Because these quantity requirements and the
fact that TMC125 is dispersed in a relatively large quantity of water-soluble polymer,
oral dosage forms of this drug are inevitably large in size. ,

30 TMCI114 as well as processes for its preparation have been disclosed in EP
715618, WO 99/67417, US 6,248,775, and in Bioorganic and Chemistry Letters, Vol.
8,

20 Another class of HIV drugs that is used in HAART is that of the Pis amongst
which is TMC114 (darunavir), approved in the U.S., the E.U. and a number of other
countries and available under the tradename Prezista™. TMC114 used in the form of
darunavir monoethanolate, has the following chemical name: (1S,2R,3R,3aS,6aR)-
{3-[(4-aminobenzenesuifonyl)isobutyl-amino}-1 -benzyl-2-hydroxypropyl] carbamic
25 acid hexahydrofuro{2,3-b]furan-3-yl ester monoethanolate. Its molecular formula
is C27H37N307S * C2H50H, with a molecular weight of 593.73, and the following
chemical structure:

pp. 687-690, 1998, "Potent HIV protease inhibitors incorporating high-affinity P?-
ligands and (R} (hydroxyethylamino)sulfonamide isostere”.

TMC114 is a welcome addition to the class of PI drugs because of its pronounced 5
activity against wild type virus, but in particular against many mutated variants
posing a large barrier against the development of resistance.

Current HAART combinations comprise two NRTIs combined with an NNRTI or
two NRTIs with a PI. In certain circumstances it is desirable to add an NNRTI to the
latter 10 combination in order to increase the barrier for drug-escaping mutations, in
particular where such combination is used in so-called salvage therapy. Both
TMC114 and TMC125 have a high genetic barrier against drug-escaping mutations
so that a combination of these two drugs i1s expected to create an almost
insurmountable barrier. A combination of these two drugs may find use as well in
experienced, in less 15 experienced or even in so called drug-naive patients and
therefore provides additional therapeutic options for HIV infected patients.

In order to reduce pill-burden it would be desirable to combine TMCI114 and
TMC125 in one and the same dosage form. Because TMC125 dosage forms are
inevitably large 20 in size, combination dosage forms with other anti-HIV drugs
would take a size that surpasses the convenience barrier.

Indeed, the TMC125 tablets currently on the market in a number of countries contain
100 mg of active ingredient and have a total weight of 800 mg per tablet, are oval 25
shaped with following dimensions: length 19mm, width 9.5 mm and a radius of
7.33mm. The TMC114 tablets currently on the market contain 300 mg weight
equivalents of active ingredient (corresponding to 325.25 mg of TMCl114
monoethanolate), having a total weight of 625.2 mg per tablet, and are oval shaped
with following dimensions: length 17.3 mm, width 8.64 mm and a radius of 7.78 mm.
A 30 combination tablet therefore would weigh 1425.2 mg and would be large in size
exceeding the convenience size limit so that patients will have difficulties, perceived
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11 MAY 200



Application Status Page 4 of 18

or real, in"taking in such large tablets. This contributes to pill burden, the mitial
problem combination tablets were aimed to deal with.

35 Thus in one aspect, the present invention is aimed at providing more compact
dosage forms that contain both TMC125 and TMCI 14, allowing a more convenient
and acceptable size of such dosage forms. The present invention is based on the
unexpected finding that the HIV inhibitor TMC114 functions as a binder, a property
unique to an

active ingredient, and therefore can take over the role of such agent. This allows for
the use of less binder resulting in more compact dosage forms so that TMC114 can be
combined with TMC125 without exceeding the size barrier of an acceptable oral
dosage form.

5

The dosage forms of this invention provide anti-HIV therapy involving the
administration of combined dosage forms of acceptable size, thereby requiring less
frequent dosing. Hence, present dosage forms are beneficial in terms of pill burden
and drug compliance of the patient,

10

Summary of the Invention

The present invention is based on the finding that TMC114 acts as a binder in
compressed solid pharmaceutical dosage forms such as for oral administration.

15 Thus, the present invention relates to a solid pharmaceutical oral dosage form
comprising:

(a) from about 15 mg to about 200 mg of TMC125, or from about 25 mg to about 150
mg of TMC125, or from about 50 to about 150 mg of TMC125, or from about 80 to
about 120 mg of TMC125, dispersed in a solid dispersion with a

20 water-soluble polymer;

(b) from about 50 to about 600 mg, or from about 50 ' mg to about 500 mg of free-
form equivalent TMCI114; or from about 250 mg to about 450 mg of free-form
equivalent of TMC114, or from about 250 mg to about 350 mg, of free-form
equivalent of TMC114;

25 (c) from about 200 mg to about 400 mg of a carrier;

the total weight of the dosage form not exceeding 1300 mg.

In one embodiment the TMC125 in the dosage forms of the invention is dispersed in
from about 100 mg to about 500 mg, or from about 200 mg to about 400 mg, for 30
example 300 mg of a water-soluble polymer.

Further embodiments comprise solid pharmaceutical oral dosage forms as described
above or hereinafter wherein the solid dispersion of TMC125 comprises from about
10 mg to about 100 mg, or from about 20 mg to about 80 mg, or from about 30 mg to
35 about 70 mg, or from about 40 mg to about 60 mg of microcrystalline cellulose.

In one embodiment the invention concerns a solid pharmaceutical oral dosage form
comprising

(a) about 100 mg of TMC125 dispersed in a solid dispersion with a water-soluble
polymer;

(b) about 300 mg free-form equivalent of TMC114, or in particular about 325 mg of
TMC114 ethanolate; or about 400 mg free-form equivalent of TMC114, or in

5 particular about 434 mg of TMC114 ethanolate;
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(c) from about 200 mg to about 400 mg of a carrier;

the total weight of the dosage form not exceeding 1300 mg.

Further embodiments comprise solid pharmaceutical oral dosage forms as described
10 above or hereinafter wherein the solid dispersion of TMC 125 comprises from
about 50 mg of microcrystalline cellulose.

Description of the Invention

As mentioned above, TMC114 acts as a binder. An inactive ingredient (excipient) 15
termed a "binder" is added to help hold the tablet together and give it strength. A
wide variety of binders may be used, some common ones including lactose, dibasic
calcium phosphate, sucrose, corn {maize) starch, microcrystalline cellulose and
modified cellulose (for example hydroxymethyl cellulose). Other such materials are
silicon dioxide, titanium dioxide, aluimina, talc, kaolin, powdered cellulose, as well as
soluble 20 materials such as mannitol, urea, sucrose, lactose, dextrose, sodium
chloride, and sorbitol. Such agents may sometimes also be referred to as "fillers".

The present invention provides a solid oral dosage form of TMC 114 and TMC 125
of a size below the combined size of both dosage forms. The size of the dosage forms
of the 25 invention, i.e. the total weight of the dosage forms, should be below a limit
of convenience which is below the size at which a number of patients starts having
difficulty taking in the dosage form. The total weight of the dosage forms of the
invention may be below about 1300 mg, and in particular below about 1200 mg. In
particular embodiments the total weight of the dosage forms in accordance with the
30 present invention is below about 1100 mg, or is below about 1000 mg. Or
alternatively, the volume of the oral dosage forms of the invention may be below
about 1.3 ¢m3 (in particular below about 1.300 cm3 or below about 1300 mm3) and
in particular below about 1.200 cm3 (in particular below about 1.200 ¢cm3 or below
about 1200 mm3). In particular embodiments the volume of the dosage forms in
accordance with the present 35 invention is below about 1.100 cm3, or is below about
1.000 cm3;

The solid oral dosage forms of.the present invention preferably are tablets.

The dosage forms of the invention contain the quantities of the active ingredients
mentioned above. For certain patient groups certain specific quantity ranges may be
recommended. For paediatric applications, lower quantities of the active ingredients
may be used. In such instance, the dosage forms of the invention contain from about
15 5 to about 50 mg, or from about 20 to about 30 mg, in particular about 25 mg of
TMCI125 per unit of the dosage form, wherein the TMC125 is dispersed in a solid
dispersion with a water-soluble polymer. Such dosage forms for paediatric
applications may contain from about 50 to about 200 mg, or from about 50 mg to
about 150 mg, in particular about 75 mg of TMCI114 of free-form equivalent
TMC114 per unit of the 10 dosage form. The total weight of the dosage forms for
paediatric applications may vary, but in particular is below about 433 mg, and more
in particular below about 400 mg, or below about 367 mg, or below about 333 mg.
For application in adults, higher quantities of the active ingredients may be used. In
such instance, the dosage forms of the invention contain from about 50 to about 200
mg, in particular from about 75 mg to 15 about 150 mg, more in particular 90 mg to
about 120 mg, for example about 100 mg, of TMC125 per unit of the dosage form.
Such dosage forms for application in adults may contain from about 150 to about 600
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mg, or from about 200 mg to about 400 mg, in particular about 300 mg of free-form
equivalent TMC114 per unit of the dosage form.

20 In an alternative embodiment, for paediatric apphcatlons the quantities or ranges
of quantities of the active ingredients TMC125 and TMC114 in the dosage forms of
the invention, or the total weights or volumes of the dosage forms, or both, may be
those mentioned in relation to the application for adults, divided by 3. In another
alternative embodiment, for applications in adolescents, the quantities of the active
ingredients 25 TMC125 and TMC114 in the dosage forms of the invention may be
those mentioned in relation to the application for adults, divided by 2, by 1.7, by 1.5,
or by 1.33.

The weight/weight ratio TMC125:TMC1 14 may vary, but in one embodiment it is in
the range from about 1:1 to about 1:5, or from about 1:2 to about 1:4; in particular
said 30 ratio may be about 1:3.

The active ingredients used in the formulations of the invention are the NNRTI
T™MC125 and the PI TMCIl14. Both can be used in base form or as a
pharmaceutically acceptable addition salt form, in particular as an acid addition salt
form, or as a 35 pharmaceutically acceptable solvate. The pharmaceutically
acceptable addition salts are meant to comprise the therapeutically active non-toxic
salt forms. The acid addition salt forms can be obtained by treating the base form
with appropriate acids as inorganic acids, for example, hydrohalic acids, e.g.
hydrochloric, hydrobromic and the like;

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-l,2,3-propane-
tricarboxylic, methanesulfonic, ethanesulfonic, benzenesulfonic, 4-methylbenzene- 5
sulfonic, cyclohexanesulfamic, 2-hydroxybenzoic, 4 - amino-2-hydroxy benzo ic and
the like acids.

The term pharmaceutically acceptable solvate comprises the hydrates and the solvent
addition forms that the HIV inhibitors TMC125 and TMC114 can form. Examples of
10 such forms are e.g. hydrates, alcoholates, e.g. methanolates, cthanolates and
propanolates, and the like.

As used herein, the term "TMC 125" is meant to comprise the base form, any
pharmaceutically acceptable acid addition salt thereof, as well as any
pharmaceutically 15 acceptable solvate thereof. The pharmaceutically acceptable
addition salts as mentioned hereinabove comprise the therapeutically active non-toxic
acid addition salt forms, which TMC 125 is able to form. In one embodiment the term
"TMC 125" is meant to comprise the base form, as well as any pharmaceutically
acceptable acid addition salt thereof. Particular acid addition salts are the hydrohalic
salts, e.g. the hydrochloride or 20 hydrobromide salt.

As used herein, the term "TMCI114" is meant to comprise the base form, any
pharmaceutically acceptable acid addition salt thereof, as well as any
pharmaceutically acceptable solvate thereof. The pharmaceutically acceptable
addition salts as mentioned 25 hereinabove comprise the therapeutically active non-
tOxic acid addition salt forms, which TMC]1 14 is able to form. In one embodiment the
term "TMC 114" is meant to comprise the base form, as well as any pharmaceutically
acceptable solvate thereof. Particular solvates are the ethanolate, e.g. the
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monoethanolate. _

30 TMC125 preferably is used in free form, also referred to as base form, TMC114 as
monoethanolate. ‘

As used herein the term "free-form equivalent TMC114" refers to that quantity of
TMCI114, whether present in free form (or base form), Or as salt or solvate, that 35
corresponds to a given quantity of TMC! 14 in free form. For example 325 mg of
TMC1 14 monoethanolate corresponds to 300 mg of fVee-form equivalent TMCI14.
The TMC125 in the dosage forms of the invention is present in the form of a solid
dispersion in a water-soluble polymer. Different types of solid dispersions exist. One
type of solid dispersion is where the pharmaceutical agent is molecularly dispersed,
substantially homogeneously, throughout the polymer. This is generally described as
a 5 "solid sohution". Another type of solid dispersion is where there are islands or
clusters of crysialline or semi-crystalline pharmaceutical agent dispersed throughout
the polymer. A further type of solid dispersion is where there are islands or clusters of
pharmaceutical agent in amorphous form dispersed throughout the polymer. There
may also be solid dispersions comprising mixtures of two or more of the above types,
for 10 example a solid solution with areas where the pharmaceutical agent is
crystalline or semi-crystalline, or where there are islands or clusters of the agent in
amorphous form. All these types will be commonly designated hereinafter as "solid
dispersions".

The TMC125 is dispersed in a water-soluble polymer present in a quantity of about
100 15 to about 500 mg, in particular about 200 to about 400 mg, more in particular
about 250 to about 350 mg, for example about 300 mg, of water-soluble polymer per
dosage unit. The weight/weight ratio of TMC125 to the water-soluble polymer may
be in the range of about 1:1 to about 1:10, in particular of about 1:1 to about 1:5,
more in particular of about 1:2 to about 1:4, for example said ratio may be about 1:3.
If desired, other 20 materials may be added when preparing the solid dispersion.

In one embodiment, there is provided a solid pharmaceutical oral dosage form
comprising:

(a) from about 1% to about 15% of TMC125, or from about 2% to about 12% of

25 TMC125, or from about 4% to about 12% of TMC125, or from about 6% to about
9% of TMC125, dispersed in a solid dispersion with a water-soluble polymer;

(b) from about 4% to about 45%, or from about 5% to about 40% of free-form
equivalent TMC114; or from about 20% to about 35% of free-form equivalent
TMC114, or from about 20% to about 27% of free-form equivalent of TMC114;

30 (c) from about 15% to about 30% of a carrier;

the total weight of the dosage form not exceeding 1300 mg and all above percentages
being by weight relative to the total weight of the dosage form. In another
embodiment, the above percentages are multiplied by 1.0833 and the total weight of
the dosage form does not exceed 1200 mg. In still another embodiment, the above
percentages are 35 multiplied by 1.18182 and the total weight of the dosage form
does not exceed 1100 mg.

In one embodiment, there is provided a solid pharmaceutical oral dosage form
comprising:

(a) about 7.7 % of TMC 125 dispersed in a solid dispersion with a water-soluble
polymer;
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5 (b) about 23 % free-form equivalent of TMC114; or in particular about 25% of
TMC114 monoethanolate; or about 30% free-form equivalent of TMC!14, or in
particular about 33% of TMCI 14 monoethanolate; « (c) from about 15 % to about
30% of a carrier;

the total weight of the dosage form not exceeding 1300 mg and all above percentages
10 being by weight relative to the total weight of the dosage form. In another
embodiment, the above percentages are multiplied by [.0833 and the total weight of
the dosage form does not exceed 1200 mg. In still another embodiment, the above
percentages are multiplied by 1.18182 and the total weight of the dosage form does
not exceed 1100 mg.

Particular embodiments are those wherein in the dosage forms of the previous two
paragraphs the TMC 125 is dispersed in from about 8% to about 40%, or from about
15% to about 30%, or in particular in about 23% of a water-soluble polymer. Further
embodiments comprise solid pharmaceutical oral dosage forms as described above or
. 20 hereinafter wherein the solid dispersion of TMC 125 comprises from about 1% to
about 7.5%, or from about 1.5% to about 6%, or from about 2% to about 5%, or from
about 3% to about 4,5%, e.g. about 3.85% of microcrystalline cellulose. The
foregoing percentages being for the instance where the . total weight of the dosage
form does not exceed 1300 mg and wherein all above percentages are by weight
relative to the total 25 weight of the dosage form. In other embodiments, the above
percentages are multiplied by 1.0833 and the total weight of the dosage form does not
exceed 1200 mg. In still another embodiment, the above percentages are multiplied
by }, 18)82 and the total weight of the dosage form does not exceed 1100 mg.

30 An ingredient that may be added to the spray mixture is microcrystalline cellulose
(MCC) resulting in a powder of increased density thereby improving properties such
as flowability.

The solid dispersion of TMC125 may be prepared using standard procedures but 35
preferably is prepared by spray drying. In this procedure, a feed mixture of a solution
of a water-soluble polymer and TMCI25, optionally in admixture with
microcrystalline cellulose and other ingredients, is spray-dried to form a solid
dispersion of the pharmaceutical agent and the polymer by introducing the feed
mixture as droplets into

a;spray-drying chamber via an atomizing means. Typically a heated drying gas is
used to assist removal of the solvent. The TMC125 active agent in the spray-dried
formulations solid dispersion Is in a highly amorphous state, with little crystallinity,
thereby improving bioavailabilty.

5

The solid dispersion ofTMCI125 typically comprises particles having an average
effective particle size in the range of from about 10pm to about 150pum, or about 15
pm to about 100 pm, particularly about 20 pm to about 80 um, or 30 to about 50 um,
preferably about 40pum. As used herein, the term average effective particle size

10 has its conventional meaning as known to the person skilled in the art and can be
measured by art-known particle size measuring techniques such as, for example,
sedimentation field flow fractionation, photon correlation spectroscopy, laser
diffraction or disk centrifiigation. The average effective particle sizes mentioned
herein may be related to weight distributions of the particles. In that instance, by "an
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average 15 effective particle size of about 150 pm jt is meant that at least 50% of the
weight of the particles has a particle size of less than the effective average of 150 pm,
and the same applies to the other effective particle sizes mentioned. In a similar
manner, the average effective particle sizes may be related to volume distributions of
the particles but usually this will result in the same or about the same value for the
average effective 20 particle size.

The so-called "span” of the particles produced by the process of the invention may be
lower than about 3, in particular lower than about 2.5, preferably the span is about 2.
Usually the span will not be lower than about 1. As used herein the term "span" 1s 25
defined by the formula (D90 - D10)Y/D50 wherein D90 is the particle diameter
corresponding to the diameter of particles that make up 90% of the total weight of all
particles of equal or smaller diameter and wherein D50 and D10 are the diameters for
50 respectively 10% of the total weight of all particles.

30 The amount of TMC125 in the spray dried product may be in the range from about
10% to about 50%, in particular about 15% to about 40%,, or about 20% to about
30% or about 20% to about 25%, by weight relative to the total weight of the spray
dried product comprising TMCI25, water-soluble polymer, optional MCC and
further optional excipients. The amount of TMC125 in the feed mixture can be
calculated 35 based on these percentages and on the amount of solvent used.

The micro crystal line cellulose (MCC) that can be added to the mixture for spray-
drying has an average particle size, which is selected such that when mixed into the
solution of pharmaceutical agent and water-soluble polymer, the resulting feed
mixture is able to

pass through the atomizing means into the spray-drying chamber without clogging or
blocking the atomizer. As such, the size of the MCC is limited by the particular size
of the atomizing means provided on the spray-drying chamber. For example, where
the atomizing means is a nozzle, the size of the nozzle bore will affect the size range
of the 5 MCC that may be used. The average particle size of the MCC may be in the
range of from 5 pum to 50 um, in particular from 10 um to 30 um, e.g. about 20 pum.
Microcrystalline cellulose that can be used comprises the Avicel™ series of products
available from FMC BioPolymer, in particular Avicel PH 105® (20 pm), Avicel PH
10 101® (50 pm), Avicel PH 301® (50 pm);

the microcrystalline cellulose products available from JRS Pharma, in particular
Vivapur® 105 (20 pm), Vivapui® 101 (50 um), Emcocel® SP 15 (15 pm),
Emcocel® 50M 105 (50 pm), Prosolv® SMCC 50 (50 pm);

the microcrystalline cellulose products available from DMV, in particular 15
Pharmacel®105 (20 um), Pharmacel®101 (50 pm);

the microcrystailine cellulose products available from Blanver, in particular Tabulose
(Microcei)®101 (50 pm), Tabulose (Microce)®103 (50 um);

the microcrystalline cellulose products available from Asahi Kasei Corporation, such
as Ceolus® PH-F20JP (20 um), Ceolus® PH-101 (50 um), Ceolus® PH-30] (50 pm),
20 Ceolus® KG-802 (50 um).

A particularly preferred microcrystalline cellulose is Avicel PH 105® (20 pum).

The amount of MCC in the spray dried product may be in the range from about 0% to
25 about 25%, in particular from about 5% to about 20%, or from about 10% to about
15% or about 10% to about 12.5%, by weight relative to the total weight of the spray
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dried product comprising TMCI25, water-soluble polymer, MCC and optional
excipients. The weight ratio of the amounts of MCC to TMCI 25 in the spray dried
product can be calculated based on these percentages and in particular may be in the
range of from 30 about 2:1 to about 1:7, in particular from about 1:1 to 1:5,
preferably about 1:2. The amount of MCC in the feed mixture can be calculated
based on these percentages and on the amount of solvent used. In view of the
desirability of keeping the concentration of pharmaceutical agent in the resulting
solid pharmaceutical composition as high as possible, the amount of MCC in the feed
mixture is preferably kept as low as possible.

35

. Polymers suitable for use in the process of this invention are pharmaceuticaily
acceptable, water-soluble and substantially unreactive towards the pharmaceutical
agent. Preferably, the polymer is water-soluble. Suitable polymers include cellulosic
polymers, such as methyl cellulose, ethyl cellulose, hydroxymethyl cellulose,
hydroxyl-ethyl cellulose, hydroxypropyl cellulose, hydroxybutyl cellulose,
hydroxyethylmethyl cellulose, hydroxypropylmethyl cellulose (HPMC), e.g. HPMC
2910, carboxymethyl cellulose, hydroxypropylmethyl cellulose phthalate (HPMCP),
e.g. HP 50, hydroxylpropylmethylcellulose acetate succinate (HPMCAS), cellulose 5
acetate trimellitate (CAT), hydroxypropylcellulose acetate phthalate (HPCAP),
hydroxy-propylmethyl cellulose acetate phthalate (HPMCAP), methylcellulose
acetate phthalate (MCAP) and mixtures thereof such as a mixture of hydroxypropyl
ceilulose and ethyl cellulose. Suitable polymers also include polyvinyl pyrrolidone,
copolyvidone, which is polyvinyl pyrrolidone copolytnerised with vinyl acetate, and
10 aminoalkyl methacrylate copolymers, such as Eudragit E®@ 100 (Rohm GmbH,
Germany).

Preferably, the polymer is hydroxypropylmethyl cellulose (HPMC), polyvinyl
pyrrolidone or copolyvidone. A particular hydroxypropylmethyl cellulose is HPMC
15 2910 5 mPa.s. A particular polyvinyl pyrrolidone is PVP K29-32, PVP K12, K30,
K90, and a particular copolyvidone is PVP-co-VA64.

In one embodiment, the water-soluble polymer has a molecular weight in the range
500 D to 2 MD. The water-soluble polymer may have an apparent viscosity of 1 to 20
15,000 mPa.s, or of 1 to 5000 mPa.s, or of 1 to 700 mPa.s, or of 1 to 100 mPa.s when
in a 2% (w/v) aqueous solution at 20°C.

Particular hydroxyalkyl alkylcelluloses include hydroxyethyl methylcellulose and
hydroxypropyl methylcellulose (or HPMC, e.g. HPMC 2910 15 mPa.s; HPMC 25
2910 5 mPa.s). Particular vinylpyrrolidones include PVP K29-32, PVP K90.

The HPMC that can be used may contain sufficient hydroxypropyl and methoxy
groups to render it water-soluble. HPMC having a methoxy degree of substitution
from about 0.8 to about 2.5 and a hydroxypropyl molar substitution from about 0.05
to about 3.0 30 are generally water-soluble. Methoxy degree of substitution refers to
the average number of methyl ether groups present per anhydroglucose unit of the
cellulose molecule. Hydroxypropyl molar substitution refers to the average number of
moles of propylene oxide that have reacted with each anhydroglucose unit of the
cellulose molecule. A preferred HPMC is hypromellose 2910 15 mPas or
hypromellose 35 2910 5 mPa.s, especially hypromellose 2910 15 mPas.
Hydroxypropyl methylcellulose 1s the United States Adopted Name for hypromellose
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(see Martindale, The Extra Pharmacopoeia, 29th edition, page 1435). In the four digit
number "2910", the first two digits represent the approximate percentage of methoxy
groups and the third and fourth

digits the approximate percentage compasition of hydroxypropoxy! groups; 15 mPa.s
or 5 mPa.s is a value indicative of the apparent viscosity of a 2% agueous solution at
20°C.

5 The amount of water-soluble polymer in the spray dried product may be in the
range from about 30% to about 75%, in particular about 40% to about 75%, or about
50% to about 75% or about 60% to about 70%, by weight relative to the total weight
of the spray dried product comprising TMC125, water-soluble polymer, MCC and
optional excipients. The amount of water-soluble polymer in the feed mixture can be
calculated 10 based on these percentages and on the amount of solvent used.

The weight:weight ratio of water-soluble polymer to TMCI 25 may be in the range
from 10:1 to 1:10, in particular from 10:1 to 1:1, more in particular from 5:1 to 1:1,
preferably from about 3:1 to 1:1, e.g. a ratio of about 3: lor of about 2:1. It may be 15
desirable to reduce the amount of polymer in relation to the pharmaceutical agent in
order to maximize the amount of pharmaceutical agent in the resulting -
pharmaceutical composition. This is the case were larger quantities of the other .
ingredients are used, for example were relatively large quantltles of TMCI [4 or
TMC 125, or both, are used.

20 The solvent used in the method of the present invention may be any solvent, which
is inert with respect to TMC125 and which is able to dissolve TMC 125 and the
water-soluble polymer. In case MCC is added, the solvent should not dissolve the
MCC. Suitable solvents mclude acetone, tetrahydrofuran (THF), dichioromethane,
ethanol (anhydrous or aqueous), methanol and combinations thereof. Where the 25
polymer is HPMC, the solvent preferably is a mixture of dichloromethane and
ethanol, more preferably a mixture of dichloromethane and ethanol, the latter in
particular being anhydrous ethanol, in a 9:1 ratio by weight. Where the polymer is
polyvinyl pyrrolidone or copolyvidone, the solvent is preferably acetone.

30 Examples of feed mixtures that can be used in the process of the invention are
those comprising:

(1) 200 mg TMC 125, 200 mg HPMC 2910 5 mPa.s, 100 mg microcrystalline
cellulose (Avicel PH 105®) in 14.57 g dichloromethane extra pure and 1.619 g
ethanol 96% (v/v);

35 (1) 200 mg TMC125,400 mg HPMC 2910 5 mPa.s, 100 mg microcrystalline
cellulose (Avicel PH 105®) in 14.57 g dichloromethane extra pure and 1.619 g
ethanol 96% (v/v),

(ii1) 200 mg TMCI125, 600 mg HPMC 2910 5 mPa.s, 100 mg micro crystal line
cellulose (Avicel PH 105®) in 14.57 g dichloromethane extra pure and 1.619 g
ethanol 96% (v/v); .

(iv) 222 mg TMC125,667 mgHPMC 2910 5 mPa.s, 111 mgmicrocrystalline cellulose
5 (Avicel PH [05®) in 16.19 g dichloromethane extra pure and 1.8 g ethanol

absolute (100%).

The above feed mixtures can be scaled up by multiplying the quantities mentioned by
a factor that is in the range of about I to about 105. In lab scale production the
quantities 10 may be muitiplied by a factor in the range of about | to about 1000. For
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medium or large scale production this factor may be in the range of about 500 to
about 105, e.g. about 103, about 2x103, about 5x103 or about 104.

Feed mixtures (i) - (iv) can also be used without MCC. Feed mixtures (i) - (iv), with
or 15 without MCC, can be scaled up by multiplying by the factors mentioned above.
The solvent is removed from the droplets of the feed mixture by the spray-drying
step. Preferably the solvent is volatile, with a boiling point of 150°C or less,
preferably 100°C or less. The solvent should be substantially completely removed
from the 20 droplets of the feed mixture during the spray-drying step.

The drying gas may be any gas. Preferably, the gas is air or an inert gas such as
nitrogen, nitrogen-enriched air or argon. The temperature of the drying gas at the gas
inlet of the spray-drying chamber is typically from about 60°C to about 300°C.

25

- A typical spray-drying apparatus comprises a spray-drying chamber, atomizing
means for introducing the feed mixture into the spray-drying chamber in the form of
droplets, a source of heated drying gas that flows into the spray-drying chamber
through an inlet, and an outlet for the heated drying gas. The spray-drying apparatus
also comprises a 30 means for collecting the solid pharmaceutical powder that is
produced.

The atomizing can be a rotary atomizer, a pneumatic nozzle, or a high pressure
nozzle. A preferred atomizer is the high pressure nozzle where liquid feed is pumped
to the nozzle under pressure. Pressure energy is converted to kinetic energy, and feed
issues 35 from the nozzle orifice as a high-speed film that readily disintegrates into a
spray as the film is unstable. The feed is made to rotate within the nozzle using a
swirl insert or swirl chamber resulting in cone shaped spray patterns emerging from
the nozzle orifice. Swirl insert, swirl chamber and orifice dimensions together with
variation of pressure

gives control over feed rate and spray characteristics. The size of the droplets
produced hy high pressure nozzles depends on the operating parameters and can he in
the range from about 5 to 125 pm, in particular from about 20 to 50 pm.

5 Optionally, further excipients may be included in the feed mixture. Such excipients
may be included in order to improve properties of the feed mixture or the resulting
solid pharmaceutical composition, such as handling or processing properties.
Regardless of whether or not excipients are added to the feed mixture, which
obviously results in them being incorporated in the spray-dried solid dispersion,
excipients may 10 also be mixed with the resulting solid spray-dried dispersion
during formulation into a desired dosage form. The spray-dried solid dispersion may
be subjected to further processing steps depending on the nature of the final dosage
form. For example, the pharmaceutical composition may be subjected to a post-
drying process, or may undergo siugging or roller compacting prior to tabletting. To
improve the strength of the 15 resulting tablets, a sufficient amount of a binder can be
added to the mixture that is compressed.

The spray-dried solid dispersion may be formulated into a pharmaceutical
formulation. The latter comprises the spray-dried solid dispersion produced by the
process of the 20 invention and a carrier, which may comprise one or more
pharmaceutically acceptable Recipients. The latter include surfactants, solubilizers,
disintegrants, pigments, flavoring agents, fillers, lubricants, glidants, preservatives,
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thickening agents, buffering agents and pH modifiers. Typical surfactants include
sodium lauryl sulphate, Cremophor RH 40, Vitamin E TPGS and polysorbates, such
as Tween 20™. Typical 25 pH modifiers are acids, such as citric acid or succinic
acid, bases or buffers.

The dosage form may be coated using standard coating materials and procedures. A
coating that may be used is Opadry™.

30 The administration of a dosage form in accordance with the present invention may
suffice to treat HIV infection although it may be recommendable to co-administer
other HIV inhibitors. The latter preferably include HIV inhibitors of other classes, in
particular one or preferably two NRTIs, but also a fusion inhibitor can be added. HIV
inhibitors that may be co-administered by preference are those used in HAART 35
combinations.

In certain instances, the treatment of HIV infection may be limited to only the dosage
form of the invention, without co-administration of further HIV inhibitors. This
option may be recommended, for example, where the viral load is relatively low, e.g.
where the viral load (represented as the number of copies of viral RNA 1n a specified
volume of serum) is below about 200 copies/ml, in particular below about 100
copies/m!l, more in particular below 50 copies/ml, specifically below the detection
limit of the virus.

S This type of therapy may be applied after initial treatment with a combination of
HIV drugs, such as 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.

In a further aspect, the present invention relates to the use of a dosage form in 10
accordance with the invention, for the manufacture of a medicament for maintenance
therapy of a subject infected with HIV. The present invention also relates to the use
of a dosage form in accordance with the invention, for the manufacture of a
medicament for treating a subject infected with HIV, wherein the dosage form is
combined with two different NRTIs.

15 :

. As used herein the term "treatment of HIV infection" relates to a situation of the
treatment of a subject being infected with HIV. The term "subject” in particular
relates to a human being.

20 The doses of TMC125 and TMC114 in the dosage forms of the invention are
selected so as to keep the blood plasma concentration of these anti-HIV agents above
the minimum blood plasma level between two administrations. 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 both actives that provides effective
treatment of 25 HIV. The plasma levels of these anti-HIV compounds should be kept
above these threshold blood plasma levels because at lower levels the drugs may no
longer be effective thereby increasing the risk of mutations.

The dosage forms of the present invention provide effective treatment of HIV
infection 30 m that the viral load is reduced while keeping viral replication
suppressed. The limited number of drug administrations adds to the patients'
Compliance with the prescribed therapy.

As used herein, the word "substantially” does not exclude "completely" e.g. a 35
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 definitions
describing 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.

5

Examples Example 1

10 1) Manufacturing of spray-dried powders

Feed mixtures for the spray-dried formulations were prepared by dissolving TMC
125 and the polymer in the solvent and adding microcrystalline cellulose. The
polymer-type, solvent and the amounts of the components used are listed under feed
mixture (iv) mentioned hereinabove. The feed mixture was then admitted to an 15
SD-12.5-N, closed cycle spray-drying chamber via a high-pressure nozzle in co-
current mode. The resulting solid pharmaceutical composition was collected from the
cyclone, post-dried under vacuum at elevated temperature to decrease the residual
solvent level. The dried powder was sieved and the powder fraction with a particle
size between 45 and 100 micron was retained.

20

2) Manufacturing of combination tablets Table 1: composition of the combination
tablets

A mixture of spray-dried TMCI125 in HPMC with microcrystalline cellulose (MCC),
Crosscarmellose sodium (Ac-Di-Sol™) and TMC114 was slugged and the obtained
tablets were broken and sieved over a 850p stainless steel sieve. The rest of the
external phase ingredients Colloidal anhydrous silica, Crosscarmellose sodium (Ac-
Di-Sol™), 5§ MCC and Magnesium stearate were sieved, added and mixed for 5
minutes using a Turbula™ mixer. The tablets were compressed on an excentric press
(Courtoy AC27™).

The tablets were measured on dissolution in a medium of 0.01M HC1 + 1% sodium
10 laurylsulfate (SLS), 50 rpm. The results reported in the following tables are the
percentages of release drug substance. Exp 1, exp 2, etc. refer to a first, a second, etc.
experiment under the same conditions.

Table 2: Dissolution of TMC125 out of combination tablet of Formula 1, obtained
with 15 slugging.

time (min) 5|10} 15|20 30|4560 1201 180

exp 142.1357.3665.87171.43 78.55 1 84.65 88.07 93.89 7 96.01

exp 242.16 57.61 ) 66.14 1 71.81 78.89 | 85.09 88.32 93.69| 95.53

exp 24098 |56.96|65.80}71.72 78.78 85.17 88.40 94.05 1 96.05

Tabic 3: Dissolution of TMC114'out of combination tablet of Formula 1, obtained
with slugging.

time {min) 5 10 15 20 30 45, 60 120 180

‘exp 1 85.7093.15 94.75 95.68 96.22 96.95 96.91 96.92 96.92

exp 2 86.02 9273 94.15 94.87 95.67 96.10 95.93 95.81 95.77
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exp 3 85.43 92,79 94.87 95.71 96.23 96.90 96.63 97.39 97.41

In the above tables, results of three experiments are listed. Example 2
25

1) Manufacturing of spray-dried powders

Spray-drying of TMC125 was performed as described in Example 1.
2) Manufacturing of the bulk blend for roller compaction

Table 7: Final blend and compression

Material in mg/tablet exp. 1 exp. 2

TMC 125 100.00 100.00

HPMC 2910 Scps -300.00 300.00

MCC 50.00 50.00

Croscarmellose Sodium 20.00 20.00

TMCI 14.EtOH 325.23 325.23

total 795723 795.23

Croscarmellose Sodium 50.00 50.00

Colloidal anhydrous 5.00 5.00

silica

MCC 144.77 144.77

Magnesium Stearate 5.00 5.00

total 1000.00 1000.00

All ingredients except for Magnesium Stearate were sieved over a stainless steel
siev< 5 of 1 mm, and then blended in a 100 1 Gallay™ tumble blender at 10 rpm for
10 minutes. Then sieved magnesium stearate was added to the blend and mixed for
another 4 minutes using the same speed.

The trials were performed on a 16 punch rotary press.

10

Ax compression profile study was done to evaluate tablet properties using different
compression forces.

Table 8: Dissolution of TMC 125 as a function of roller compactor force (5 kN) 15
Dissolution of TMCI 25 out of combination tablet Exp 1

time (min) 5 10 1520 30 45 60 120 180 210

752 daN 26.16 43.32 | 54.92 70.36 74.65 85.02 90.48 97.02 99.37 100.46

1030 daN 31.67 46.35 j 57.37 65.95 75.10 80.93 84.83 93.07 96.29 98.15

1235 daN 36.99 49.05 ! 58.16 66.83 70.36 79.61 83.13 91.99 93.65 99.53

1537 daN 26.92 39.81 1 46.56

] 55.60 61.30 69.4]1 73.62 84.68 87.15 96.11

1775 daN 20.24 31.01 | 37.58 44.30 50.30 56.99 63.87 75.28 76.78 89.97

Table 9: Dissolution of TMCI125 as a function of roller compactor force (5 kN)
Dissolution of TMCI 14 out of combination tablet Exp 1

time (min) 510115203045 60]120 180210
752 daN 1030 daN 1235 daN 1337 daN 1775 daN 34.92 50.89 74.74 63.88 49.61
53.74 165.16 66.00 | 76.00 78.53 | 83.86 74.30 1 76.94 59.09! 63.53 79.03 83.73
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90.22 85.43 69.50 83.31 90.48 61.29 85.70 72.04 91.67 93.51 93.03 89.43 75.32
95.20 97.26 94.87 96.66 93.16 95.06

96.4 93.30

80.585.2097.32 96.42 93.31 91.15 82.66 97.16 96.37 97.12 97.34 94.52

Table 10: Dissolution of TMC 125 as a function of roller compactor force (12 kN)
Dissolution of TMCI125 out of combination tablet Exp 2

time (min) 5 | 10 15 20 30 45 60 120 180 210

759 daN 1051 daN 1266 daN 1496 daN 25.92 39.80 35.84 14.60 1 10.87 48.13 42.58
20.96 13.21 54.99 49.61

28.70 16.71 .64.23 56.96 42.77 24.57 72.02 62.98 52.56 36.59 76.80 70.28 61.74
45.84 86.94 81.14 76.12 66.54 91.85 87.60 81.10 79.12 94.65 92.40 88.90 82.30
Table 11: Dissolution of TMCI 14 as a function of roller compactor force (12 kIN)
Dissolution of TMCI 14 out of combination tablet Exp 2

time (min) 5 10 15 20 30| 45 60 120 180 210

759 daN 1051 daN 1266 daN 1496 daN 40.58 58.53 57.60 21.67 15.57 67.90 65.07
30.69 18.44 75.48 73.32 42.99 23.37 84.13 | 89.98 79.89 | 83.59 63.22 73.73 34.54
50.91 92.76 1 96.07 89.25 92.98 83.02 91.42 62.57 j 82.75 96.42 94.23 90.96 91.76
96.50 95.85 95.69 91.31

The higher the compression force, the slower is the dissolution of the active
ingredient. The dissolution of TMCI125 appears to be more influenced by the
compression force than the dissolution of TMCI 14.

WO 2009/000853

PCT/EP2008/058077

Example 3: Coating

Table 12: Dissolution of TMC125 coated anduncoated

5 .

time (min) 5 101520 30 45 60 120 180 210

1030 daN uncoated 31.67 46.35 57.37 65,95 75.10 80.93 84.83 93.07 96.29 98.15
1266 daN uncoated 14.60 20.96 28.70 42.77 52.56 61.74 76.12 81.10 88.90

1030 daN coated 16.77 27.45 37.80 46.96 62.47 80.84 89.56 98.21 99.61 99.34

] 266 daN coated 21.99 37.79 46.23 52.07 60.11 67.31 72.54 83.87 88.91 91.43

Table 13: Dissolution of TMC114 coated and uncoated Dissolution of TMC114 out
of combination tablet Exp 1

time (min) 5. 10 15 20 30 45 60 120 180 210

1030 daN uncoated 50.S9 66.00 76.00 83/73 90.43 93.51 94.87 96.66 96.42 96.37
1266 daN uncoated 21.67 30.69 42.99 63.22 73.73 83.02 91.42 90.96 95.69

1030 daN coated 21.27 30.50 39.44 50.01 64.88 82.58 90.14 95.10 95.90 98.78
1266 daN coated 41.89 63.55 71.90 77.52 84.07 87.73 90.31 93.28 93.67 91.44

Dissolution of TMC125 out of combination tablet Exp 2

10

Table 14: Formulation 2 tablet with total weight of 1100 mg 2 phase method / 75 rpm
product 5 10 1520 30 45 60 120 180 210
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TMCI125 uncoated 45 56 62 66 72 78 82 90 93 94
TMCI125 coated 49 60 67 71 77 83 87 94 96 97
TMC114 uncoated 78 85 88 91 94 96 97 97 97 97
TMCI114 coated 82 89 93 94 97 98 98 98 98 98

15 Two coating trials were performed using the tablet core samples with a
compression force of 1030 daN and 1266 daN. The coating material was polyvinyl
alcohol (PVA). The film coated tablets were measured on dissolution in medium 0.01
M HCI1 + 1% SLS, 50 rpm.

20 The release of TMC125 was somewhat faster out of the coated tablets compared to
the cores. There was only a minor impact of the coating on the release of TMC114.

Claims

1. A solid pharmaceutical oral dosage form comprising:

(a) from about 15 mg to about 200 mg of TMCI125, or from about 25 mg to about 5
150 mg of TMC125, or from about 50 to about 150 mg of TMC125, or from

about 80 to about 120 mg of TMCI125,dispersed in a solid dispersion with a water-
soluble polymer;

(b) from about 50 to about 600mg, or from about 50 mg to about 500 mg of free-form
equivalent TMCI 14; or from about 250 mg to about 450 mg of

10 free-form equivalent TMCI 14, or from about 250 mg to about 350 mg of
free-form equivalent of TMCI 14;

(c) from about 200 mg to about 400 mg of a carrier;

the total weight of the dosage form not exceeding 1300 mg.

15 2. The dosage form according to claim 1, comprising:

(a) from about 80 to about 120 mg of TMC 125, dispersed in a solid dispersion with a
water-soluble polymer;

(b) from about 250 mg to about 350 mg of free-form equivalent of TMCI 14;

(c) from about 200 mg to about 400 mg of a carrier;

20 the total weight of the dosage form not exceeding 1300 mg.

3. The dosage form according to claim 1, comprising

(a) about 100 mg of TMC 125 dispersed in a solid dispersion with a water-soluble
polymer;

25 (b) about 300 mg free-form equivalent of TMCI 14, or in particular about 325 mg
of

TMCI 14 monoethanolate; or about 400 mg free-form equivalent of TMCI 14, or in
particular about 434 mg of TMCI 14 monoethanolate;

(c) from about 200mg to about 400 mg of a carrier;

the total weight of the dosage form not exceeding 1300 mg.

30

4. The dosage form according to any of claims 1 to 3, wherein the TMC 125 is
present

as the free form and the TMCI 14 as the monoethanolate form.

5. The dosage form according to any of claims | to 4, wherein the total weight of the
35 dosage form does not exceed 1100 mg.

6. The dosage form according to any of ¢laims 1 to 5, wherein the TMC125 is
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dispersed in from about 100 to about 500 mg of a water-soluble polymer.

7. The dosage form according to any of claims 1 to 5, wherein the TMCI25 is
dispersed in from about 200 to about 400 mg of a water-soluble polymer.

5 8. The dosage form according to any of claims 1 to 5, wherein the TMCI125 is
dispersed in about 300 mg of a water-soluble polymer.

9. The dosage form according to any of claims 1 to 8, wherein the solid dispersion of
TMC125 comprises from about 10 mg to about 100 mg, or from about 20 mg to

10 about 80 mg, or from about 30 mg to about 70 mg, or from about 40 mg to about
60 mg, or about 50 mg, of microcrystalline cellulose.

10. The dosage form according to any of claims 1 to 9, wherein the weight/weight
ratio between the TMC125 and the water-soluble polymer is in the range from about
1:1 '

15 to about 1:5.

11 .The dosage form according to any of claims 1 to 9, wherein the weight/weight
ratio between the TMC125 and the .water-soluble polymer is about 1:3.

20 12.The dosage form according to any of claims 1 to 9, wherein the water-soluble

polymer is HPMC.
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