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widofnbinations of such drugs have established that such combmatmns greatly reduce
disease progression and deaths in people with HIV infections. The name now
commonly given to combinations of anti-HIV drugs is HAART (Highly Active Anti-
25  Retroviral Therapy).

* A particular nucleotide reverse transcriptase inhibitor that has been found to be
effective in anti-HIV therapy is tenofovir which is also used in the form of its prodrug
tenofovir disoproxil fumarate.

30 Tenofovir is an adenosine nucleotide analogue currently commercially available with
activity against retroviruses. Tenofovir disoproxil fumarate (tenofovir DF) is a once-
daily, orally administered prodrug of the intravenously administered antiviral agent
tenofovir (PMPA). For antiviral activity, tenofovir DF needs to be hydrolysed to the
ANP analogue and then phosphorylated to the active diphosphate moiety [Arimilli et al
35  Antiviral Chemistry and Chemotherapy 1997, 8:6 (557-564); Fridland et al. Antiviral
Research 1997, 34]. After entry in to lymphocytes or macrophages, the prodrug is
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is an inhibitor of the cytochrome P45y cyclooxygenase enzyme, increases the plasma

30 levels of lopinavir. Tanaka et al. (J. Clin. Pharmacy Therap., 1998, 23, 403-416)

describe some anti-HIV protease inhibitors whose metabolism may be dependent on
isoforms of cytochrome Psso. Hsu et al. (Clin Pharmacokinet. 1998, 35, 275-291)
describes the pharmacokinetics of ritonavir, including its effect on cytochrome Pysp

isoenzymes.

35 Combinations of tenofovir with protease inhibitors usually result in improved anti-HIV
therapeutic efficacy but there may be undesired interactions between the drugs. For
example, plasma levels of lopinavir, one of the two-protease inhibitors in the above
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inhibitors for exanple indinavir, atazanavir,
ritonavir and ritonavir/ l|lopigavir The latter is a
combi nati on of two protease inhibitors which has been
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The coadministration of tenofovir disoproxil fumarate (300 mg once daily) was
investigated in 18 HIV-1 infected individuals receiving saquinavir hard gel/ritonavir
combination (1000/100 mg twice daily). On day 1, 12 h pharmacokinetic profiles for
saquinavir and ritonavir were obtained, tenofovir disoproxil fumarate was then added to
the regimen and blood sampling repeated at days 3 and 14. Following the addition of
tenofovir disoproxil fumarate, saquinavir and ritonavir plasma concentrations were not
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Koh et al (Antimicrobial Agents and Chemotherapy (2003), 7(10), 3123-3129) discuss
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Yet a further object of the invention is to provide a combination of more that one
therapeutically active antiretroviral drug wherein a therapeutically effective amount of
each of the active antiretroviral drugs of the combination can be co-formulated in one
single pharmaceutical formulation.

All references cited herein are incorporated by reference.

DESCRIPTION OF THE INVENTION

We have now found that the replacement of lopinavir in the above-described
tenofovir/ritononavir/lopinavir combination by the protease inhibitor TMC114, referred
to above, results in an improved pharmacokinetic profile.
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It will be understood, however, that specific dose level and frequency of dosage of the
combination according to the invention for any particular patient may be varied and
will depend upon a variety of factors including the activity of the specific compound
employed, the metabolic stability and length of action of that compound, the age, body
weight, general health, sex, diet, mode and time of administration, rate of excretion,
drug combination, the severity of the particular condition, and the host undergoing
therapy.

In general, for oral administration the components of the combination according to the
invention will be administered in the following daily dosages; tenofovir: typically about
300 mg as disoproxil fumarate; ritonavir: generally 100 to 1200 mg, preferably 100 to
400 mg; and TMC114: generally 400 to 1200 mg.
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p lisvrenborg whethet cd-formulaiEddn g single formutlatisaer fermulated for

ARt fIhERN] defhrate or sequential use, may be administered orally (including
suspensions, capsules, tablets, sachets, solutions, suspensions, emulsions, parenterally
(including subcutaneous, intravenous, intramuscular, intrasternal injection or infusion
techniques), by inhalation spray (including nasal sprays), or rectally (including
suppositories)in dosage unit formulations containing conventional non-toxic
pharmaceutically acceptable carriers, adjuvants and vehicles.

The present invention also relates to a pharmaceutical composition in a form adapted to
be applied to a site where sexual intercourse or related intimate contact can take place,
such as the genitals, rectum, mouth, hands, lower abdomen, upper thighs, especially the
vagina and mouth, comprising a pharmaceutically acceptable carrier and as active
ingredients an effective amount of a combination according to the present invention.
As appropriate special adapted compositions there may be cited all compositions
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five or even nore unit dosage forms. Such unit dosage
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day 7, followed by a wash-out period of at least 6 days
In session 2, both cohorts received 300 mg tenofovir disoproxil fumarate qd for 14
days. In addition, cohort 1 received 300 mg TMC114/100 mg ritonavir bid from day 8
until 14 and cohort 2 received 300 mg TMC114/100 mg ritonavir bid from day 1 until
7. TMC114 was administered as oral solution.

Results: Mean plasma concentrations of TMC114 tended to increase in the presence of
tenofovir. The increases in LSmean ratios of 24%, 16% and 21% for Cmin, Cmax and
AUC12s, respectively, were not statistically significant.

Co-administration of tenofovir did not influence the urinary excretion of TMC114.
Approximately 7% of the total dose of TMC114 was excreted unchanged in urine in the
presence and absence of tenofovir.

Plasma concentrations of tenofovir were increased when TMC114/ritonavir was co-
administered. Based on the ratio of LSmeans, tenofovir Cmin, Cmax and AUCz24n
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Thus, the present invention also relates to a

phar maceuti cal conposition conprising a

pharmaceutically acceptable carrier and as active
ingredients an effective anount of each of the

conmpounds of the present conbination characterized in

t hat the pharmaceutical conposition is bioadhesive to
the site of application. Preferably, the site of
application is the vagina, rectum nouth or skin, nost
preferred is the vagina. Experinmental part The

i nproved pharmacoki netic profile of the conbination
according to the invention was denonstrated in the
foll owi ng vol unteer study. Methods: 13 healt hy
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1, both cohorts received 300 ng TMJ 14/100 ng

ritonavir bid for 6 days, with one dose on day 7,

foll owed by a wash-out period of at |east 6 days. In
session 2, both cohorts received 300 ng tenofovir

di soproxil fumarate qd for 14 days. In addition,

cohort 1 received 300 ng TMC 14/100 ng ritonavir bid
fromday 8
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of 24% 16% and 21% for Chm xand AUC 2h,
respectively, were not statistically significant.
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14. 2. unitdesagef-on as clainmed in claiml wherei n the
conmponents of the conmbination are in the formof a
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conbination as clained in claim1l wherein tenofovir
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8. A combination as claimed in claim 7 for use in the prevention or treatment of an
HIV infection.

9. Use of a combination as claimed in claim 1 for the manufacture of a
medicament for the prevention or treatment of an HIV infection.

10. A method for the prevention or treatment of an HIV infection in a human which
comprises administering to said human a therapeutically effective amount of a
combination as claimed in claim 1.

11. A method as claimed in claim 10 wherein tenofovir disoproxil fumarate is
administered in a daily dose of about 300 mg.

12. A method as claimed in claim 10 wherein ritonavir is administered in a daily
dose of 100 to 400 mg.



di soproxil fumarate per unit dosage form 4. A

conbi nation as clained in any of the precedi ng clains
wok@e®03120i tonavir is in pharmaceutical unit JBPCSEHEPR2005/053266

formcontaining 100 to 400 ng of ritonavir per unit

dosage form 5. A conbinatio as clainmed in any of the

precedi ng clains wherein TNCl&Z is in a pharnaceutica

unit dosage form containing 400 to 1200 ng of TMCO 14

per 14 nAtméiimﬁaaQ%lafuﬁédHn BaimA ORI ETE TRAL 1423k adififikastd inariaily
conp_rl(i%s g ggg$at|on as claimed inclaimd . 7. A
conbi ndse 8HAUY Féd in any of clains 1 to 5 for use
as a nedicine. 8. A conbination as clained in claim?7
f or 14sA mathades cirimedintdaim 1Orwherein thessombistation isjgdwpinistered in
I nf eCtt!hg%rmgofa ceﬁh&PEﬂ?ﬁﬁlﬁ{tioﬁn as claimed in claim
1 for e manufacture of a nedi canent for the

] prevention or treatnment of an HV infection. 10. A
nmet hod for the prevention or treatnent of an HtV
infection in a human which conprises admnistering to
said human a therapeutically effective anount of a
conbination as claimed in claiml. 11. A nethod as
clainmed in claim10 wherein tenofovir disoproxi
fumarate is admnistered in a daily dose of about 300
nmg. 12. A nethod as clained in claim10 wherein
ritonavir is admnistered in a daily dose of 100 to
400 ng.1S. A nmethod as clained in claim 10 wherein
TMC144 is adm nistered in a daily dose of 400 to 1200
ng. 14. A nethod as clained in claim 10 wherein the
conbination is admnistered in the formof a
phar maceuti cal conposition.



