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TREATMENT OR PREVENTION OF HIV INFECTION

TECHNICAL FIELD

The prasent invention relates to the treatment or prevention of HIV infection using
rilpivirine or a pharmaceutically acceptable salt thereof in the form of micro- or
nanoparticles in suspension in combination with & hyaluronidase. The present invention
also relates to riipivirine or a pharmaceutically acceplable salt thereof in the form of micro-
or nanoparticies in suspension.

BACKGROUND AND RELATED ART

The treatment of human immunaodeficiency virus (HIV) infection, known as the cause of the
acquired immunodeficiency syndrome (AlDS), remains a major medical challenge, HiV s
able {o svade immunological pressure, to adapt {o a variety of cell types and growth
conditions and to develop resistance against anti-HIV drugs. The latler include nucleoside
reverse transcriptase inhibitors (NRTIs), non-nucleoside reverse {ranscriptase inhibitors
(NNRTIs), nucleotide reverse transcriptase inhibitors (NIRTIs), HiV-protease inhibitors
(Pis), integrasa strand fransfer inhibitors (INSTIs) and HIV fusion inhibitors.

Although effective in suppressing HIV infection, each of these drugs, when used alons, 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 aclivity profiie. In
patticular the introduction of "HAART” (highly active anti-retroviral therapy) resulted in a
remarkable improvement in anti-HIV therapy, leading to a dramatic reduction in HIV-
associated morbidity and moriality, Current guidelines for antivetroviral therapy recommend
dual or triple combination therapy regimens. However, none of the currently available drug
therapies is capable of completely eradicating HIV infection. Even HAART can face the
emergence of resistance, often due {0 non-adherence and non-persistence with
antiretroviral therapy. In these cases HAART can be made effeclive again by replacing one
of its componenis by one of ancther class. If applisd corractly, treatment with HAART
combinations can suppress the virus for many years, up o decades, 1o 4 level where i no

tonger can cause the outbreak of AIDS.

As HIV infection can currently not be compiletely eradicated, persons infected with HIV
pose a potential risk of infecting others. People may live for years with the infection without
experiencing any effects of it and therafore may be unaware of the risk of further



WO 2022/109555 PCT/US2021/072453

10

15

20

30

2.

transferring the virus to others. Prevention of HIV transmission therefore is crucial,
Frevention currently focuses on avoiding transmission by sexual contacts, in particular by
the use of condoms in populations &t risk of being infected, on careful monitoring of blocd
samples for the presence of HIV and on avoiding of contact with blood of potentially
infected subjects.

Despits thess maasures there is always an imminent risk of individuals being in contact
with HiV infected persons and becoming infected. This in particular is the case for those
providing medical care {o infected patients or patients at risk of being infected such as
physicians, nurses or dentists. Another group of individuals at risk are breast-fad infants
whose mother is infected or at risk of becoming infected, especially in developing countries
where alternatives for breast-feeding ars less obvicus.

Currently available oral therapies require at least once daily dosing. Hence peaople living
with HIV are reminded on a daily basis of their HIV-positive status and daily dosing may
aiso lead to disclosure of their HIV positive status. Daily dosing requires storage and
fransport of a large number or volume of pills and there remains the risk of palients
forgetling to take their daily dose, thereby failing to comply with the prescribed dosage
regimen. As well as reducing the effectiveness of the treatment, this also lzads to the
emergence of viral resistance.

One class of HIV drugs often used in HAART is the NNRTIis. Rilpivirine is an anti-retroviral
of the NNRTI class that is used for the tregiment of HIV infection. Rilpiviring is a second-
generation NNRT with higher potency and a reduced side effect profile compared with
older NNRTIs. Rilpivirine activily is mediated by non-competitive inhibition of HIV-1 reverse
franscriplase,

Rilpivirine not only shows pronounced activity against wild type HIV, but also against many
of its mutated variants. Rilpivirine, its pharmacological aclivity, as well as a number of

procedures for its preparation have been described in WG 03/16306.

Rilpivirine has been approved for the treatment of HIV infection and is commercially
available as a single agent tablet (EDURANT®) containing 25 mg of rilpivirine base
equivalent per tablet for once-daily oral administration as well as single iablet regimens for
once-daily oral administration (COMPLERA® ODEFSEY®, JULUCA®).
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WO2007147882 discloses inframuscular or subcidaneous injection of a therapeutically
effective amount of rilpivirine in micro- or nanoparticle form, having 2 surface modifier
adsorbed to the surface thereof, and a pharmaceutically acceptable aqueous carrier;
wherein the riipivirine active ingredient is suspended. Products comprising rilpiviring for the
treatment of HIV infection by injection once monthly or every two monihs are currently in
development.

A prolonged release suspension for injection of rilpivirine for administration in combination
with a prolonged release suspension for injection of cabotegravir has been approved in
Canada as CABENUVAR and the EMA has recommended the granting of the marksting
authorisation for a prolonged-releass suspension for injection of rilpivirine (REKAMBYS®)
in Europe. These are the first antiretrovirals {o be providsd in a long-acting injsctable

formulation for administration at intervals of greater than one day.

For drugs administered by subcutaneous or inframuscular injection, such as rilpivirine,
patient tolerabllity is an addilional concern, cerlainly when larger volumes are injected. For
example, administration by subcutaneous or intramuscular injection can resull in irritation,
inflammation, swelling, acute pain and/or redness and bruising during and after injection at
the injection site {injection site reactions). Subcutaneous and intramuscular injections,
certainly when larger volumes are injected, may also be associated with the manifestation
of a bump at the surface of the skin at the injection site. Such effects are generally
exaggerated by a high injection volume. Such a bump may reveal that the subject
concermned received a high volume injection and may hence reveal the HIV positive status

of the subject.

Therefore, in addition {0 the need to provide an effective method for preventing HIV
fransmission or treating HIV infection which requires infrequent dosing, i.e. dosing only
once every few months or longer, there is also a need for this method 1o be well {olerated,
which in turns improves patient compliance. There is also @ need for this method {o be

non-visible {o the outside world.



WO 2022/109555 PCT/US2021/072453

10

15

20

30

SUMMARY OF THE INVENTION

In a first aspect there is provided a method for the treatment or prevention of HIV infection
in a subject in need thereof, the method comprising administering to the subject a
therapeutically effective amount of rilpivirineg or a pharmacsutically acceptable salt thereof
in the form of micra- or nanopariicles in suspension by intramuscular injection or
subcutaneous injection, wherein the rilpivirine or a pharmaceutically acceptable salt
thereof s administerad in combination with a hyaluronidase that is administered by
intramuscular injection or subcutaneous injection, and wherein the rilpivirine or
pharmaceutically acceplable salt thereof and the hyaluronidase are administered
intermittently &t a time interval of about three months {0 aboul two years,

in a second aspect there is provided riipivirine or a pharmaceutically acceptable salt
thereof and a hyaiuronidase for use in the treatment or prevention of HIV infectionin a
subject, wherein the rilpivirine or pharmaceutically acceptable salt thereof is in the form of
micro- or nanopariicies in suspension, wherein the rilpiviring or pharmaceutically
ageceptable sall thereof and the hyaluronidase are administered to the subject by
intramuscular injection or subcutaneous injection, and wherein the rilpivirine or
pharmaceutically acceplable salt thersof and the hyaluronidase are administered
intermittently at a time interval of about three months to about two years.

Inn a third aspect there is provided producis containing rilpivirineg or a pharmaceutically
accepiable salt thereof and a hyaluronidase as a combined preparation for simulianeous
or sequential use in the treatment or prevention of HIV infection by intramuscular injection
or subcutaneous injection, wherein the dipivirine or pharmaceutically accepliable salt
thereof is in the form of micro- or nanoparticles in suspension, and wherein the rilpivirine or
pharmaceutically acceptable salt thereof and the hyaluronidase are administered

intermittently al a time interval of about three months {0 about two years.

in a fourth aspect there is provided a kit of parts comprising rilpivirine or a
pharmaceutically acceptabls salt thereof and a hyaluronidass for simultaneous or
sequential use in the freatment or prevention of HIV infection by intramuscuiar injection or
subcutaneous injection, wherain the rilpiviring or a pharmaceutically acceptable salt
thereof is in the form of micro- or nanoparticles in suspension, and wharain the rilpivirine or
pharmaceutically acceptable salt thereof and the hyaluronidase are administered

intermittently at 8 time interval of about three months to about two years.
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In a fifth aspect there is provided rilpivirine or a pharmaceutically acceptable salt thereofin
the form of a suspension of micro- or nanoparticles for use in the treatment or prevention
of HIV infection by intramuscular infection or subcutaneous injection, whersin the rilpivirine
or pharmaceutically acceplable salt thereof is administered in combination with a
hyaluronidass that is adminisiered by intramuscular injection or subcutaneous injection,
and wherein the rilpivirine or pharmaceutically accepiable salf thereof and the
hyaluronidase are administerad intermittently at a time interval of about three months to
about two years,

in a sixth aspect there is provided use of rilpivirine or a pharmaceutically acceptable salt
thereof for the manufacture of a medicament for freating or preventing HiV infeclionin a
subject, whersin the rilpivirine or pharmacsutically acceptable salt thereof is in the form of
micro- or nanoparticles in suspension and is administered in combination with a
hyaluronidase, whersin the rilpiviring or pharmaceutically accepiable salt thereof and the
hyaluronidase are administered {¢ the subject by intramuscular injection or subcutaneous
injection, and wherein the rilpiviring or pharmaceutically acceptable salt thereof and the
hyaluronidase are administersd intermitently at a {ime interval of about three months to

about two years.

in a seventh aspect there is provided a combination comprising rilpivirine or a
pharmaceutically acceptable salt thereof and a hyaluronidase, wherein the rilpivirine or a
pharmaceutically acceptable salt thersof is in the form of micro- or nanoparticles in

suspension.

I an eighth aspect there is provided a Kit of paris comprising rilpivirine or a
pharmaceutically acceptable sall thereof and a hyaluronidase, wherein the rilpivirine or a
pharmaceutically acceptable salt thereof is in the form of micro- or nanoparticles in

suspension.

Administration of rilpivirineg in combination with a hyaluronidase by subcutansous or
intramuscular injection improves patient tolerability compared with subcutaneous or
intramuscular injection administration of rilpivirine alone, in particular when large volumes
are injecled. The hyaluronidase may facilitate a more rapid administration of the rilpivirine
as it may lower the resistance of the tissue against which the rilpivirine suspension is
delivered. The hyaluronidase may reduce leakage of the rilpivirine from the site of

injection by decreasing the tissue backpressure. The hyaluronidase may also allow for
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delivery of larger volumes in patients with less subcutaneous tissue {or lower body mass
index}. The hyaluronidase may allow the use of a shorier needle.

In addition, # has surprisingly been found that the extended, sustained or prolonged
releass of rilpiviring into the blood plasma achieved by intramuscular injection or
subcutaneous injection of a suspension of riipiviring micro- or nanoparticles can be
maintained when rilpivirine is administersd with a hyaluronidase as defined herein. As
discussed in more detail below in the section titled "Hyaluronidase”, hyaluronidases are
used for increasing the dispersion and absorption of injected active pharmaceutical
ingredients. In view of this, it is surprising that the inventors have demonstrated that
administration of a hyaluronidase with rilpivirine maintaing an exiended, sustained or
prolonged release of rilpivirine into the bloodsiream.

In a ninth aspect there is provided rilpivirineg or a pharmaceautically acceptable sait thereofin
the form of micre- or nanoparticles in suspension, wherein the micro- or nanoparticles have
a D,80 of from about Tum to about 10um.

In a fenth aspect there is provided a pharmaceutical composition comprising the rilpivirine

or a pharmaceutically acceptable salt thereof as defined in the ninth aspect.

In an eleventh aspect there is provided the rilpivirine or a phammaceutically acceptable salt
thereof as defined in the ninth aspect for uss in the treatment or prevention of HIV infection
in & subject.

In a twelth aspect there is provided a method for treating or preventing HIV infection in &
subject, the method comprising adminisiering rilpivirineg or a pharmaceutically accepiable
salt thereof according fo the ninth aspect of the invention, i.e. in the form of micro- or
nanoparticles in suspension, wherein the micro- or nanoparticles have a D90 of from
about Tum to about 10um, {o the subjsct.

in a thirteenth aspect there is provided use of rilpivirine or a pharmaceutically accsepiable
salt thereof according to the ninth aspedi of the invention, i.e. in the form of micro- or
nanoparticles in suspension, whearein the micro- or nanoparticles have a D20 of from
about Tum to about 10um, for the manufaciure of g medicament for treating or preventing

HIV infection in a subject.
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Rilpivirine in the form of micro- of nanoparticles having a 0,90 of from about Tum {o about
10um has surprisingly been found to lower, Le. flatten, the dissolution profile of rilpiviting
comparad {o rilpivirine in the form of micro- or nanoparticles having a lower D,80. Thus,
administration of rilpivirine in the form of micro- or nanoparticles having a D80 of from about
Tum to about 10um modulates rilpivirine exposure {o flalten, e, lower the Cmax of, the
pharmacokinetic curve while maintaining sustained or prolonged release of riipivirine into
the blood plasma. Administration of rilpivirine in the form of micro- or nanoparticles having a
0,80 of from about tum o about 10um may result in an improved peak-trough ratio at
multiple doses comparad to administration of rilpivirine in the form of micro- or nanopariicles

having a lowar 0,90
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BRIEF DESCRIPTION OF THE FIGURES

The invention will be described, by way of example only, with reference to the accompanying

figures.

Figure 1: Mean plasma concentration over time foliowing adminisiration of a rilpivirine
nanasuspension and hyaluronidase according to the invention and of a rilpivirine
nanosuspension alone.

Figure 2: Mean plasma conceniration over six months following administration of a
rilpiviring suspension and hyaluronidase according {o the invention and of & rilpiviring
suspension alons.

Figure 3: Dissolution studies with rilpivirine suspensions of varying particle size

Figure 4 Further dissolution studies with rilpiviring suspensions of varying particle size

These figures are explained further in the "Examples” section.

DISCLOSURE OF THE INVENTION

This application has been drafted in sections o aid readability. Howevar, this does not
mean that each section is to be read in isolation. To the contrary, uniess otherwise
specified, each section is to be read with cross-referencing to the other sections, i.e. taking
the entire application as a whole. No ariificial separation of embodiments is intended,
unless explicitly stated.

Thus, all of the embodiments described herein refaling to the first aspect of the invention
apply equally to, L. are also disclosed in relation to/combination with aspects two to eight
described herein. Also, all of the embodiments described herein relating to the ninth aspect
of the invention apply equally o, i.8. are also discicsed in relation to/combination with, the

tenih to thirteenth aspecis of the invention.
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DETAILED DESCRIPTION OF THE INVENTION

Rilpivirine

Rilpivirine (4-[[4-[[4-[{1E)-2-cyanosaihenyi]-2, 6-dimethyiphenyllaming]-2-
pyrimidinyllaminclbenzonitrile; TMC278) has the following structural formula:

By “rilpivirine” i is meant rilpivirine having the siruclural formula shown above, i.e. the free

base form.

The rilpivirine or a pharmaceutically acceptable salt thereof as used in the first and ninth
aspects of the invention is in the form of micre- or nanoparlicles in suspension, i.e.
microparticles or nanoparticles of the rilpivitine or a pharmaceutically acceptable salt
thereof in & suspension, in particular micro- or nanoparticles of the rilpivirine or a
pharmaceutically acceptable salt thereof suspended in a pharmaceutically accapiable

carrier, such as for example a pharmaceutically acceptable aqueous carrier.

Pharmaceutically acceptable saits of rilpivirine means thoses where the counterion is
pharmaceutically acceptable. The pharmaceutically acceplable salts are meant to
comprise the therapeutically active non-toxic acid addition salt forms which rilpivirine is
able to form. Thess salt forms can conveniently be obtainad by treating rilpivirine with such
appropriate acids as inorganic acids, for exampls, hydrehalic acids, a.g. hydrochioric,
hydrabromic and the like; sulfuric acid; nitric acid; phosphoric acid and the like; or organic
acids, for example, acetic, propancic, hydroxyacetic, 2-hydroxypropansic, Z-oxopropanaic,
axalic, malonic, succinic, maleic, fumaric, malic, fartaric, 2-hydroxy-1,2,5-
propanetricarboxylic, methanesulfonic, ethanesutfonic, henzenasulfonic, 4-
methylbenzenssulionic, cyclohexanesuifamic, 2-hydroxybenzoic, 4-amino-2-
hydroxybenzoic and the like acids.
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in a preferred embodiment of the first and ninth aspects of the invention the rilpivirine or a
pharmaceutically acceptable sall thereof used in the invention is rilpivirine, {.&. rilpiviring in

its free base form.

The skilied person would understand that the size of the micro- or nanoparticles in the first
aspect of the invention should be below a maximum size above which administration by
subcutaneous or inframuscular injection hecomss impaired or even is no longer possible.
The maximum size depends for example on the limitations imposed by the naedle
diameter or by adverse reactions of the hody {o large parlicles, or hoth,

in a preferred embodiment of tha first aspect of the invertion, the rilpivirine or a

pharmaceutically accepiahle sall thersof is in the form of nanoparticles.

in an embodimant of the first aspect of the invention, the micro- or nanoparticles described
herein have an averags effective pariicle size of less than about 20 um. In an embodimeant
of the first aspect of the invention the micro- or nanoparticles have an average effective
particle size of less than about 10 ym. In an embodiment of the first aspect of the
invention, the micro- or nanoparticles have an average effective particle size of less than
about 5 ym. In an embodiment of the first aspect of the invention, the micro- or
nanoparticles have an average effective particle size of less than about 1 pm. In an
embuodiment of the first aspect of the invention, the micro- or nanoparticles have an
average effective particle size of tess than about 500nm.

In another embodiment of the first aspect of the invention, the micro- or nanoparticles
described herein have an average effeclive parlicle size of from about 25nm to about 20
um. In ancthar embodiment of the first aspect of the invention, the micro- ar nanoparticles
have an averags effective parlicle size of from about 25nm to about 10 pm {(e.g. about 200
nnt to about 10 ymy). In another smbodiment of the first aspect of the invention, the micro-
or nanoparticies have an average effective particle size of from about 25nm to about & ym
{e.g. about 200nm to about 5 um). In ancther embodiment of the first aspect ofthe
invention, the micro- or nanoparticles have an average effective particle size of from about
25nm to about 1 um. In another embodiment of the first aspect of the invention, the micro-
or nanoparticles have an average effective particle size of from about 25nm {0 about 500
mim.
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In a preferred embodiment of the first aspect of the invention, the mitro- or nanoparticles
described hersin have an average effeclive paiticle size of from about 100nm {o about
300nm. In another preferred embodiment of the first aspect of the invention, the micro- or
nanopariicles have an average effective particle size of from about 150nm {o about 250
nm. in a particularly preferred embodiment of the first aspect of the invention the micro- or
nanoparticles have an average effective particle size of about 180nm {0 about 220 nm, &.9.
about 200 nm.

In an alternative embodiment of the first and ninth aspects of the invention, the micro- or
nanaparticles have an average sffective particle size of from about 0.2um to about 3 um.
in an embodiment of the first and ninth aspects of the invention, the micro- or
nanoparticles have an average effective particle size of from about 0.4um to about 3um. In
an embodiment of the first and ninth aspects of the invention, the micro- or nanoparticles
have an average effective pariicle size of from about 0.8um {0 about 3um. Inan
embodiment of the first and ninth aspects of the invention, the micro- or nanoparticles have
an average effective particle size of from about 0.7um to about 3um. In an embodiment of
the first and ninth aspects of the invention, the micro- or nanoparticles have an average
effective particle size of from about 0.8um to about 3um. In an embodiment of the first and
ninth aspects of the invention, the micro- or nanoparticles have an average affactive
particle size of from about 0.8um 1o about 3um. in an embodiment of the first and ninth
aspects of the invention, the micro- or nanoparlicles have an average effective particle size
of from about 1um to about 3um. In an embodiment of the first and ninth aspscts of the
invention, the micro- or nanoparticles have an average effective particle size of from about
1um to about 2.5um. In an embodiment of the first and ninth aspecis of the invention, the
micro- or nanoparticles have an average effective particie size of from about 1um o about
2um. In an embodiment of the first and ninth aspects of the invention, the micro- or
nanaparticles have an average sffective particle size of 0.3 ym, of 0.4 um, of 0.5 um, of
0.8um, of 0.7um, of 0.8um, of 0.9um, of 1um, of 1.1um, of 1.2um, of 1.3um, of 1.4um, of
1.5um, of 1.6um, of 1.7um, of 1.8um, of 1.9um, of 2um, of 2.1um, of 2.2um, of 2.3um, of
2.4um, of 2.5um, of 2.6um, of 2 7um, of 2.8um, of 2.5um or of 3um, or of any sub-range or
single value batween 0.2 ym and 3um.

i an embodiment of the first and ninth aspects of the invention, the micro- or
nanaparticles have an average sffective particle size of from about 1.5um to about 3um. In
an embodiment of the first and ninth aspects of the invention, the micro- or nanoparticles
have an average effective particle size of from about 2pm o about 3pm, e.g. about 2.5um
or about 2.7um.
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The term “average sffeclive particle size” as used hearein refers to the volume-based
median particle diameter (0,50}, Le. the diameler below which 50% by volume of the

particle population is found.

in an alternative embodiment of the first aspect of the invention, the micro- or
nanoparticles have a D20 of from about 1um to about 10um.

The micro- or nanoparticles of the ninth aspect of the invention have a 5,80 of from about

Tum io about 10um.

i an smbodiment of the first and ninth aspects of the invention, the micro- or
nanoparticles have a D,90 of from about Tum to about 7um. In an embodiment of the first
and ninth aspects, the micro- or nanoparticles have a VA0 of from about 1.5um to ahoul
Tum. In an embodiment of the first and ninth aspects, the micro- or nanoparticles have a
0,80 of from about 2um to ahout 7um. In an embodiment of the first and ninth aspscis,
the micro- or nanoparticles have a D80 of from about 2um to about Sum. in an
embodiment of the first and ninth aspects, the micro- or nanoparticles have a D80 of from
about 2.5um {o aboul 8.5um. In an embodiment of the first and ninth aspects, the micro- or
nanoparticles have a B,90 of from about 2.5um 1o about 4um. In an embodiment of the
first and ninth aspects, the micro- or nanoparticles have a 0,80 of from about 3um to about
7um. In an embodiment of the first and ninth aspects, the micre- or nanoparticles have a
D,80 of from about 4um {0 aboul 7um. In an embodiment of the first and ninth aspecis,
the micro- or nanoparticles have a 0,80 of from about 3um to about Bum. in an
embadiment, the micro- of nanoparticles have a 0,80 of from about 3um to about 5.5um.
I an embodiment of the first and ninth aspects, the micre- or nanopariicles have a D80 of
from about 4.5um to about 6.5um. In an embodiment of the first and ninth aspects, the
micro- of nanoparticles have a D80 of from about Sl to about Bum, e.g. about 5.5um. In
an embodiment of the first and ninth aspects, the micro- or nanoparticles have a D80 of
Zum, of 2.1 um, of 2.2um, of 2.3um, of 2.4um, of 2.5um, of 2.6um, of 2.7um, of 2.8um, of
2.8um, of 3um, of 3.tum, of 3.2um, of 3.3um, of 3.4um, of 3.5um, of 3.6uny, of 3.7um, of
3.8um, of 3.9um, of 4um, of 4.1um, of 4. 2um, of 4 3um, of 4 4um, of 4.5um, of 4 8um, of
4. 7um, of 4.8um, of 4.9um, of Sum, of 5.1um, of 5.2um, of 5.3um, of 5.4um, of 5.5um, of
5.6um, of 5. 7um, of 5.8um, of 5.8um, of 6um, of 6. 1um, of 6.2um, of 8.3um, of 8.4um, of
8.5um, of 6.6um, of 6.7um, of 6.8um, of 6.9um, or of 7um, or of any sub-range or single

value between 2um and 7um.
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The term “D.O07 as used herein refers {0 the diameter below which 80% by volume ofthe
patticle population is found,

In a particular embodiment of the first and ninth aspects, the micro- or nanoparticles have
an average effective particle size (2,80} of from about 0.2um fo about 3um and a D,80 of
from about 1.8um to about 7um, or have an average effective particle size (D.50) of from
about 0.6um to about 3um and a DBG of from about 2.5um to about 6.5um, wherein for
any embodiment the average effective particie size is lower than the D80, In an alternative
embodiment of the first and ninth aspects, the micro- or nanoparticies have an average
affective particle size (0,50} of from about 0.6um {0 about 1.5um and a D20 of from about
2.5um 1o aboul 4um, wherein for any embodiment the average effective parlicle size is
lower than the D,80. In an alternative smbodiment of the first and ninth aspects, the micro-
o nanoparticles have an average effective particle size (0,50} of from about 1um 1o about
2um and a D90 of from about 3.5um {o about 5.5um, wherein for any embodiment the
average effective particle size is lower than the D90, in an alternative smbodiment of the
first and ninth aspects, the micro- or nanoparticlas have an average effective particle size
{50} of from aboul 2um {o aboul 3um and a D80 of from about 5.0um to about 6.5um,

wherein for any embodiment the average effective particle size is lower than the D50

As can be seen from Example 3, administration of rilpiviring in the form of micro- or
nanoparticles having a D80 of from about tum to about 10um has surprisingly been found
to lower, i.e. flatien, the dissolution profile of rilpivirine. Thus, a particle size in this range
modulates rilpivirine exposure to flatten, Le. lower the Cmax of, the pharmacokinstic curve

while maintaining sustained or prolonged release of ipivirine into the blood plasma.

The average effective particie sizes, i e, the volume-based median palicle diametsr
(0.,50), and the D.90 as used herein are determined by routine laser diffraction techniques,
&.g. in accordance with 1S0O 13320:2009.

Laser diffraction relies on the principle that a particle will scatter light at an angie that
varies depending on the size the particle and a cellsction of particles will produce a paltemn
of scattered light defined by infensity and angle that can be correlated to g particle size
distribution. A number of laser diffraction instruments are commercially available for the
rapid and reliable determination of particle size distributions. For example, particle size
distribution may be measured by the conventional Malvern MastersizerTM 3000 particle
size analyzer from Malvern Instruments. The Malvern MastersizerTM 3000 particle size
analyzer operates by projecting a helium-nson gas laser beam through a transparent cell
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containing the particles of interest suspended in an aqueous selution. Light rays which
strike the particles are scaitered through angles which are inversely proportional to the
patticle size and a photodetector array measures the intensity of light af several
predetermined angles and the measured infensities at different angles are processed by a
computer using standard theoretical principles to determine the pariicle size disiribution.
Laser diffraction values may be obtained using a wet dispersion of the particles in distilied

water.

Other methods that are commonly used in the art to measure volume-based median
particle diameters (0,50} and [,80s includs disc centrifugation, scanning slsciron
microscope (SEM), sedimentation field flow fractionation and photon correlation
spectroscopy.

In an embodiment of the first and ninth aspects of the invention, the micro- or

nanoparticles have one or more surface modifiers adsorbed o their surface.

The surface modifier may be selected from known organic and inorganic pharmaceutical
excipients, including various polymaers, low molecular weight oligomers, natural products
and surfactanis. Particular surface modifiers that may be used in the invention include
nanionic and anionic surfaciants. Representative examples of surface modifiers include
gelatin, casein, lecithin, salis of negatively charged phospholipids or the acid form thereof
{such as phosphatigyl glvcerol, phosphatidy! inosite, phosphatidy! serine, phosphatic acid,
and their salis such as alkali metal salis, e.g. their sodium salts, for example egg
phasphatidyl glycerol sodium, such as the product available under the tradename
Lipoid™ ERG), gum acacia, stearic acid, benzalkonium chioride, polyoxyethylene alkyl
ethers, e.g., macrogol ethers such as cetomacrogol 1000, polyoxyethyiens caslor oif
derivatives; polyoxyethylene stearates, colicidal silicon dioxide, sodium dodecylsulfate,
carboxymethviceliulose sodium, bile salts such as sodium faurocholate, sodium
desoxytaurocholate, sodium desoxycholate; methyiceliulose, hydroxyethyiceliulose,
hydroxypropylceliulose, hydroxypropyimethyleellulose, magnesium aluminate silicate,
palyvinyt alcohol (PVA), poloxamers, such as Pluronic™ FE8, F108 and F127 which are
block copolymers of elhylene oxide and propylene oxide; tyloxapol, Vitamin E-TGPS

{z ~tocapheryt polvethylene glycol succinate, in particular a-tocophery! polysthylene glyeol
1000 succinate); poloxamines, such as Tetronic™ 908 (T908) which is a tefrafunctional
block copolymer derived from sequential addition of ethylene oxide and propylene axide to
ethylenediamine; dexdran; lecithin, diocty! ester of sodium sulfasuccinic acid such as the
products sold under the tradename Asrosol OT™ (AQT); sodium launyl sulfate
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{Duponol™ By, alkyl aryl polyether sulfonate available under the tradename Triton™ X-
200; polyoxyethviens sorbitan fatly acid esters (Tweens™ 24, 40, 80 and 80); sorbitan
asters of fatly acids (Span™ 20, 40, 80 and 80 or Arfacel™ 20, 40, 60 and 80);
poivethyiene glycols (such as those sold under the fradename Carbowax™ 3550 and 834);
sucrose steavate and sucrose distearate mixiures such as the product available under the
tradename Crodesta™ F110 or Crodesia™ SL-40; hexyldecy! trimethyl ammonium
chioride (CTAC); polyvinvipyrrofidons (PVP). If desired, two or more surface modifiers can
be used in combination.

in an embodiment of the first and ninth aspects of the invention, the surface modifier is
selectad from a poloxamer, a-tocepheryi polyethylene glycol succinate, polyoxyethylens
sorbitan fatly acid ester, and salts of negatively charged phospholipids or the acid form
thereof. in a preferred embodiment of the first and ninth aspecis of the invention, the
surface modifier is selected from Pluronic™ F108, Vitamin E TGPS, Tween™ 80, and
Lipoid™ EPG.

in an embodiment of the first and ninth aspects of the invention, the surface modifieris a
poloxamer, in particular Pluronic™ F108. Pluronic™ F108 corresponds to poloxamer 333
and is the polyoxyethylens, polyoxypropylens block copolymer that conforms generally to
the formula HO-[CHCH.OLACH{CH) CHLOL-[CHCHO)-H in which the average values
of x, y and z are respectively 128, 54 and 128. Other commercial names of poloxamer 338
arg Hodag Nonionic™ 1108-F and Synperonic™ PE/F 108, in one embodiment of the first
and ninth aspects of the invention, the surface modifier comprises a combination of a
polyoxyethylene sorbitan fatty acid ester and a phosphatidyl glycerol salt (in particular egg
phosphatidyl glycers! sodium).

In an embodiment of the first and ninth aspects of the invention, the relative amount (wiw)
of tilpivirine or a pharmaceutically accaplable sall thereof 1o the surface modifier is from
about 1.2 to about 2011, in particular from about 1:1 {0 about 10:1, e.g. from about 4:1 {0
about 6.1, preferably about 6:1.

in an embodiment of the first and ninth aspedcts of the invention, the micro- or
nanoparticles of the invention comprisa rilpivirine or a phamaceutically acceptable salt
thereof as defined herein and one or more surface modifiers as defined herein wherein the
amount of rilpivirine or a pharmacautically acceptable salt thereof is at least about 50% by
weight of the micro- or nanoparticles, at least about 80% by weight of the micro- ar
nanoparticles, at least about 85% by weight of the micro- or nanoparticles, at least about
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0% by weight of the micro- or nanoparticies, at least about 85% by weight of the micre- or
nanoparticles, or at lsast about 89% by weight of the micro- or nanoparticles, in particular
ranges belween 80% and 80% by weight of the micro- or nanoparticles or ranges betwaen

85% and 0% by weight of the micro- or nanoparticies.

in an embodiment of the first and ninth aspects of the invention, the suspension comprises
a pharmaceutically acceptable agueaous carrier in which the rilpiviting or pharmaceuically
acceptable salt thereof micro- or nanoparticles are suspendead. The pharmacsutically
accepiable aquaous carrier comprises sterile waler, e.g. water for injection, optionally in
admidure with other pharmaceutically acceplable ingredients. The latier comprise any
ingredients for use in injectable formulations, These ingredienis may be sslected from oneg
or more of a suspending agsnt, a buffer, a pH adjusting agent, a preservative, an
isotonizing agent, a surface modifier, a chelating agent and the like ingredients. in one
ambodiment of the first and ninth aspects of the invention, said ingredients are selacted
from one of more of a suspending agent, a buffer, a pH adjusting agent, and optionally, a
preservative and an isotonizing agent. Particular ingradients may function as two or more
of these agents simulianeously, &.g. behave like a preservative and a buffer, or behave
like a huffer and an isotonizing agent. In an embodiment of the first and ninth aspects of
the invention said ingredients are selacted from one or more of a buffer, a pH adjusting
agent, an isotonizing agent, a chelating agent and a surface modifier. In an embodiment
of the first and ninth aspecis of the invention said ingredients are selected from one or

maore of a buffer, a pH adjusting agent, an isotonizing agent, and a chelating agent.

In an embodiment of the first and ninth aspects of the invention, the suspension
additionally comprises a buffering agent and/or a pH adjusting agent. Suitable buffering
agents and pH adjusiing agenis should be used in amount sufficient 1o render the
dispersion neutral to very slightly basic (up to pH 8.5}, preferably in the pH range of 70
7.5, Particular buffers are the salis of week acids. Bufiering and pH adjusting agents that
can be addsd may be selected from tariaric acid, malsic acid, giycing, sodium lactate/iactic
acid, ascorbic acid, sodium citrales/citric acid, sodium acetale/acetic acid, sodium
Hoarbonats/carbonic acid, sodium succinate/succinic acid, sodium benzoats/benzoic acid,
sodium phosphates, tris(hydroxymethyliaminomethane, sodium bicarbonate/sodium
carbonate, ammonium hydroxide, benzene sulfonic acid, benzoate sodium/acid,
disthanclamine, glucono delia factone, hydrochioric acid, hydrogen bromide, lysing,
methanasulfonic acid, monoethanolamine, sodium hydroxide, tromethamine, gluconic,
glyceric, gluratic, glutamic, ethylene diamine tetraacetic (EDTA}, triethanclamine, including
mixiures thereof. In an embodiment of the first and ninth aspecis of the invention, the
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buffer is a sodium phosphate buffer, e.g. sodium dihydrogen phosphate monchydrate. In
an ambodimani the pH adiusting agent is sodium hydroxide.

In an embodiment of the first and ninth aspects of the invention, the suspension
additionally comprises a preservative. Preservatives comprise antimicrobials and anti-
axidants which can be selected from the group consisting of benzoic acid, benzyl alcohol,
butylated hydroxyanisole (BHA), butylated hydroxytoluene (BHT), chiorbulol, a gallate, &
hydroxybenzoate, EDTA, phencl, chiorocresol, metacresol, benzsthonium chioride,
myristyl-y-piccolinium chioride, phenylmercuric acetate and thimerosal. Radical
scavengers includs BHA, BHT, Vitamin E and ascorbyl palmitate, and mixtures thereof.
Oxygen scavengers include sodium ascorbate, sodium sulfile, L-Cysieine, acetyicysieine,
mathionine, thioglycsrol, acetone sodium bisuifite, isoacorbic acid, hydraxypropyl
cyclodexirin, Chelating agents include sodium citrate, sodium EDTA, citric acid and malic
acid. in an embodimeant of the first and ninth aspects of the invention, the chelating agent

is citric acid, e.g. citric acid monochydrate.

in an embodiment of the first and ninth aspects of the invention, the suspension
additionally comprises an isclonizing agent. An isotonizing agent or isotonifier may be
present {o ansure isotonicity of the pharmacsutical compositions of the present invention,
and includes sugars such as glucose, dextrose, sucrose, fructose, trehalose, lactose;
polyhydric sugar alcohols, preferably trihydric or higher sugar alcohols, such as glycerin,
erythritol, arabitol, xylitol, sorbitol and mannitol. Alternatively, sodium chiorids, sodium
sulfate, or other appropriate inorganic salts may be used to render the solutions isolonic.
These isotonifiers can be used alone or in combination. The suspensions conveniently
comprise from 0 10 10% (w/v), in particular 0 1o 6% (w/v) of isotonizing agent. Of interest
are nonionic isotonifiers, &.9. glucoss, manniiol, as electrolyies may affect colloidal
stability.

in an embodimant of the first aspect of the invention, sach administration comprises up o
about 600 mb ofthe suspension described herein, L.&. the volume of the suspension
comprising the rilpivirine or a pharmaceautically acceptabls salt thereof in the form of micro-
or nanoparticies may have a volume of up 10 800 mi. In an embodiment of the first aspect
of the invention, each administration comprises from about 5 mL o about 800 ml of the
suspension. in ancther embadiment of the first aspect of the invention, each
administration comprises from about 5 mL {o about 300mL of the suspension. In another
embodiment of the first aspect of the invention, each adminisiration comprises from about
5 mi o about 150mL of the suspension. In another embodiment of the first aspect of the



WO 2022/109555 PCT/US2021/072453

10

15

20

30

-4 8.

invention, each administration comprises from about & mb {0 about 25 mi ofthe
suspension. In another embodiment of the first aspact of the invention, gach
administration comprises from about 6 mb o about 20 mb of the suspension. In another
embadiment of the first aspect of the invention, gach administration comprises from about
6 mL o about 18 mb of the suspension. In another embodiment of the first aspeci of the
invention, each adminisiration comprises from about & mL to about 15 mb of the
suspension. In another embodiment of the first aspact of the invention, each administration
comprises from about 8 mb to about 12 mb of the suspension. In another embodiment of
the first aspect of the invention, each administration comprises from about 8 ml {o about
18 mi of the suspension. in another embodiment of the first aspect of the invention, sach
administration comprises from ghout 9 mb {0 about 15 mb. of the suspension. In another
embodiment of the first aspect of the invention, each administration comprises from about
9 mi 10 about 12 mb of the suspension. in another embodiment of the first aspect of the
invention, each administration comprises about & mL of the suspension. in another
embodiment of the first aspect of the invention, each administration comprises about 8 mbL
of the suspension. In another embodiment of the first aspect of the invention, each
administration comprises about 12 mi of the suspension. In another embaodiment of the
first aspect of the invention, each administration comprises about 15 mb of the suspension.
i another embodiment of the first aspect of the invention, each administration comprises
about 18 mi of the suspension. In an embodiment of the first aspect of the invention, the

rilpivirine suspension contains 300 mg riipivirine/mL.

in an embodiment, the rilpivirine or pharmaceutically acceptable sall thereof of the first
aspect of the invention {which is in the form of micro- or nanopariicles in suspension) is
provided in a separate pharmaceutical composition from the hyaluronidase. As discussed
further herein {e.g. in the section titlked "Use of rilpivirine or g pharmaceutically acceplable
salt thereof and hyaluronidase in the invention”), the separate pharmaceutical composition
may be administerad sequentially with a pharmacsutical composition comprising the
hyaluronidase of the first aspect of the invantion, or the separate pharmaceutical
composition may be admixed with a pharmaceutical composition comprising the
hyaluronidase of the invention prior to administration of the resulting admixed

pharmaceutical composition.

in another embodiment, the rilpivirine or pharmacsutically acceptable salt thereof of the
first aspect of the invention (which is in the form of micro- or nanoparticles in suspension)

i5 provided in the same pharmaceutical composition as the hyaluronidase, i.e. the
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rilpiviring or pharmacsutically acceptable salt thereof is formulated in a2 combined
pharmaceutical composition with the hyaluronidase.

In an embodiment of the first aspect of the invention, for the treatment of HIV infection, the
doss to be administerad may be calculated on a basis of about 300 myg to about 1200
mg/month, or about 450 mg to about 1200 mg/month, or about 450 mg to ahout 800
mo/month, or about 800 mg {o about 900 mg/month, or about 450 mg o about 750
mg/menth, or 450 mg/month, or 800 mg/month, or 750 mg/month, or 900 mg/month.
Doses for other dosing regimens can readily be calculated by multiplying the monthly dose
with the number of months hetween each administration. For example, in case of a dose
of 450 mg/month, and in case of a lime interval of & months between each administration,
the dose to be administerad in sach administration is 2700 mg. The indicated *mg”
corresponds to mg of rilpivirine (i.e. rilpiviring in its free base form). Thus, by way of
axample, 1 mg of rilpiviting (.. rilpivirine in its free hase form) corresponds to 1.1 myg of

rilpivirine hydrochloride.

in an embodiment of the first aspect of the invention, for the treatment of HIV infection, the
dose to be administered may be calculated on a basis of about 300 mg to about 1200
mg/4 weeks (28 days), or about 450 mg o about 1200 mg/4 weeks (25 days), or about
453 mg to about 900 mg/4 weeks (28 days), or about 600 mg to about 800 mg/4 weeks
{28 days}, or about 450 mq to about 750 mg/4 weeks (28 days) or 450 mg/4 weeks (28
days), or 600 mg/4 weeks (28 days), or 750 mg/4 weeks (28 days) or 800 mg/d weeks (28
days). Doses for other dosing regimens can readily be calculated by muitiplving the week
or day dose with the number of weeks between sach administration. For example, in case
of a dose of 450 mg/4 weeks (28 days), and in case of a time interval of 24 weeks belwaen
each administration, the dose to be administered in each administration is 2700 mg. Orfor
axample, in case of a dose of 750 mg/d weeks (28 days), and in case of a time inferval of
24 weeks between sach administration, the dose to be administered in each administration
is 4500 mg. The indicated "mg” corresponds to mg of rilpivirine {i.e. rilpivirine in its free
base form). Thus, by way of example, 1 mg of rilpivirine {(i.e. rilpivirine in its free base form)
corresponds to 1.1 mg of rilpivirine hydrochioride.

in an embodiment of the first aspect of the invention, for the reatment of HIV infection,
gach administration of rilpivirine or a pharmaceutically accepiable sall thereof may
comprise from about 200 mg to about 28800 mg (8.9. from about 800 mg to about 14400
mg, or from about 900 mg to about 7200 mg, or from about 800 mg to about 3600 mg),
preferably from about 1200 myg to about 14400 mg, preferably from about 1350 mg fo
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about 13200 mg, preferably from about 1500 mg to about 12000 myg, (e.¢. from about 3000
mg to about 12000 mg), preferably from about 1800 mg to about 10800 mg {e.g. from
about 2700 mg to about 10800 mg, or from about 1800 mg to about 3600 mg), most
preferably from about 1800 mg to ahout 7200 mg or from about 2700 mg o about 4500 mg
of the rilpivirine or pharmaceutically acceptable salt thersof,

Thus, the amount of the rilpivirine or pharmaceutically acceptable salt thersof in the
pharmaceutical composition, i.e. the separate or combined pharmaceutical composition
defined herein in relation to the first aspect of the invention, may be from about 900 mg {o
about 28800 mg (s.¢. from about 200 mg to about 14400 mg, or from about 800 mg to
about 7200 mg, or from about 900 mg {o about 3600 mg), preferably from about 1200 mg
to about 14400 mgq, preferably from about 1350 mg to about 13200 mg, preferably from
about 1500 mg o about 12000 mg, (e.¢. from ahout 3000 mg {0 about 12000 mg),
preferably from about 1800 mg 1o about 10800 mg (e.9. from about 2700 myg 1o about
18880 mg, or from about 1800 mg 1o about 3600 mg}, most preferably from about 1800 mg
to about 7200 myg or from about 2700 mg to about 4500 mg. The indicated “mg’
corresponds {o mg of riipivirine {i.e. rilpiviring in its free base form). Thus, by way of
example, 1 mg of rilpivirine {i.e. rilpivirine in its free base form) corresponds to 1.1 mg of

rilpivirine hydrochloride.

In the instance of prevention of HIV infection, each administration of rilpivirine or
pharmaceutically acceptable salt thersof may comprise the same dosing as for therapeutic
applications as described above.

In an embodiment of the first aspect of the invention, the riipivirine or pharmaceutically
accepiable salt thereof in the pharmaceutical composition, i.e. the separale or combined
pharmaceutical composition defined herein, is used in an amount such that the bioad
plasma concentration of rilpivirine in the subject is kept af a level above about 12 ng/mi,
preferably ranging from ahout 12 ng/mito about 100 ng/mi, more preferably about 12
ng/mi to about 50 ng/mi for at least three months after administration, or at least 8 months
after administration, or at lsast @ months afier administration, or at least 1 vear after
administration, or al least 2 years after each adminisiration. in a preferred embodiment of
the first aspect of the invention, the riipivirine or pharmaceutically acceptable salt thereofin
the pharmaceautical compaosition is used in an amount such that the blood plasma
concentration of rilpiviring in the subject is kept ai a leval of from 12 ng/mito 100 ng/mil for

at ieast 6 months.
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In & particular embodiment of the first aspect of the invention, the rilpivirine or
pharmaceutically acceptable salf thersof is formulated and administered as micro- or

nanoparticles in suspension wherein the formulation comprises the following components:

rilpivirine or a pharmacsutically acceptable salt thereof, in particular rilpivirine;
a surface modifier as defined herein, in particular poloxamer 338;

an isotonizing agent, in particular glucose monohydrate;

a huffer, in particular sodium dihydrogen phosphats;

a chelating agent, in pariicular citric acid monchydrate;

a pH adjusting agent, in particular sodium hydroxide; and

water, in paricular water for injection.

in another particular embodiment of the first aspect of the invention, the riipivirineg or
pharmaceutically acceptable salt thereof is formulaied and administered as micrs- or

nancparticles in suspension whersin the formulation comprises the following components:

riipivirine or a pharmaceutically acceptable salt thereof, in particular rilpiviring;
poioxamer 338;

glucose monohydrate;

sodium dihydrogen phosphate;

citric acid monohydrate;

sodium hydroxide; and

water, in particular water for injection.

in one embodiment of the first and ninth aspects of the invention, the agueous
suspensions may comprise by weight, based on the tolal volume of the suspension:

(a8) from 3% to 50% (wiv), or from 10% {o 40% (wiv}, or from 10% o 30% (wiv), of
rilpivirine or a pharmaceutically acceptable salt thereof; in particular rilpivirine,;

{by from 8.8% to 10 % (wiv), or from 0.5% {o 5% {w/v}, or from 0.5% fo 2% {wiv) of a
surface modifier; in particular poloxamer 338;

{c} from 0% to 10% (wiv), or from 0% to 5% {w/v), or from 0% {o 2% {(w/v), or from 0% to
1% (wiv} of one or more buffering agents; in particular sodium dihydrogen phosphate;

{d) from 0% 1o 10 % (wiv), or from Q% to 6% (wiv), or from 0% {0 5% {whv}, or from 0% to
3% {wivy, or from 0% to 2% {(w/v) of an isotonizing agent; in particular glucose
monohydrate;
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from 0% to 2 % {w/v), or from 0% to 1% (wiv), or from 0% to 0.5% {(w/iv), or from 0%
1o 0. 1% (w/v) of a pH adjusting agent; in particular sodium hydroxide;

from 0% to 2 % (w/v}, or from 0% {0 1% (wiv), or from 0% to 0.5% (w/v), or from 0%
to 0.1% {w/v) of a chelating agent; in particular citric acid monohydrate;

from 0% fo 2% (w/v) preservatives; and

water for injection g.s. ad 100%.

In one embodiment of the first and ninth aspects of the invention, the agqueous

suspensions may comprisa by weight, based on the otal volume of the suspension:

{a)

{b)

{€}

{d)

&)

from 3% to 50% (whv), or from 10% fo 40% (w/v), or from 10% fo 30% (wiv), of
rilpivirine or a pharmaceutically acceptable salt thereof, in particular rilpivirine;

from §.8% 10 10 % (w/iv), or from 0.8% 10 5% (wiv), orfrom 0.5% to 2% (wiv) of a
surface modifier; in particular poloxamer 338,

from 0% to 10% (w/v), or from 0% to 5% {wiv), or from 0% to 2% (w/), or from 0% fo
1% (wiv) of one or more buffering agents; in parficular sodium dihydrogen phosphate,;
from 0% 1o 10 % (wiv), or from 0% to 6% (wiv}, or from 0% 1o 5% (w/v}, or from 0% fo
3% (wiv), or from Q% {0 2% {wiv) of an isofonizing agent; in particular glucose
monohydrate;

from 0% 10 2 % {w/v), or from 0% 1o 1% (w/v), or from 0% to 0.5% {(w/v), or from 0%
to 0.1% {w/v) of a pH adjusting agent; in particular sodium hydroxide;

B from 0% to 2 % (wiv), or from 0% to 1% {w/v}, or from 0% o 0.5% (w/v), or from 0%
to 0.1% {w/v) of a chelating agent; in particular citric acid monochydrate; and
{g) water for injection g.s. ad 100%.

I a particular embodiment of the first aspect of the invention, the rilpivitine or

pharmaceutically acceplable sall thereof is formulated (and administered) as a suspension

of micro- or nanoparticles wherein the suspension comprises the following components in

the following amounts:

(@)
(k)

Rilpivirine (304 mg),
Poloxamer 338 (30 mg): and

{c) Water for injection {ad 1 mi}.

Alternatively, these components may be used in different amounts but with the same
weight ratio between companents and the {otal volume (made up hy waler for injection)
scaled by the same value.
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In a particular embodiment of the first aspect of the invention, the rilpivirine or
pharmaceutically acceptable salt thersof is formulated (and administered) as a suspeansion
of micro- or nanoparticles wherein the suspension comprises the following components in

the following amounts:

a. Rilpivirine (300 mg);

b, Poloxamer 338 (50 mg);

Glucose monchydrate (19.25 mg);
Sodium dihydrogen phosphate (2.08 mg),
Citric acid monohydrate (1.00 mg),
Sodium Hydroxide (0.866 mg); and

g. Water for injection (ad 1 mb).

™ e oo o

Alternatively, these components may be used in different amounts but with the same
weight ratio between components and the total volume (made up by waler for injection)

scaled by the same value.

in an embodiment of the first aspect of the invention, the suspension of rilpivirine or a
pharmaceutically acceplable salt thereof as described herein is administered by a manual

injection process.

in an embodiment of the ninth aspect of the invention, the amount of the riipivirine or
pharmaceutically acceptable salt thereof in the suspension or the pharmaceutical
composition of the invention is from about 900 mg to about 28800 mg (8.g. from about 800
mg to about 14400 mg, or from about 800 mg to about 7200 mg, or from about 200 mg to
about 3600 mg), preferably from about 1200 mg to about 14400 mg, preferably from about
1350 mgq to about 13200 mg, preferably from about 1500 mg to about 12000 mg, (g.g. from
about 3000 mg to about 12000 mg), preferably from about 1800 mg to about 10800 mg
{e.g. from about 2700 mg to about 10800 mg, or from about 1800 mg 1o about 3600 mg),
most preferably from about 1800 mg to about 7200 myg, or from about 2700 mg to about
4500 mg. The indicated "mg” corresponds to mg of rilpivirine (i.e. rilpiviring in its free base
form). Thus, by way of example, 1 mQ of rilpivirine {i.e. rilpivirine in is free base form)
correspands o 1.1 mg of rilpivirine hydrochloride.

in an embodiment, the suspsnsion of the ninth aspect of the invention is formulated for
administration by subcutaneous or inframuscular injection. In a preferred embodiment of the
ninth aspect ofthe invention, the suspansion of the invention is formulated for administration

by subcutanecus injection.
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in a particular embodiment, the rilpivisine or a pharmaceutically accapiable sall thereof of
the ninth aspect of the invention is formulated in a formulation comprising the foliowing

components:

rilpivirine or a pharmaceutically acceptable salt thereof, in particular rilpivirine in
suspension as defined herein,

a surface modifier as defined herein, in particular poloxamer 338,

an isolonizing agent, in parlicular glucose monchydrate,

a buffer, in particular sodium dihydrogen phosphate;

a chelating agent, in particular citric acid monohydrate;

a pH adjusting agent, in panticular sodium hydroxide; and

water, in particular water for injection.

in a particular embodiment, the rilpivirine or a pharmaceutically acceptable salt thereof of
the ninth aspect of the invention is formulated in a formulation comprising the following
components:

rilpivirine or a pharmacsutically acceptable salt thereof, in particular rilpivirine in
suspension as defined herein,

poloxamer 338;

giucoss monohydrats;

sodium dihydrogen phosphate;

citric acid monohydrate;

sodium hydroxide; and

water, in particular water for injection.

In a particular embodiment of the ninth aspect of the invention, the rilpivirine or
pharmaceutically acceptable salf thereof is formulated as a suspension of micro- or
nanoparticles wherein the suspension comprises the foliowing components in the foliowing
amounts:

(7) Rilpivirine (300 mag),
{b) Poloxamer 338 (60 mg); and
¢y Water for injection (ad 1 mi},
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Allernatively, these components may be used in different amounts but with the same
weight ratio between components and the total volume (made up by water for injection)

scaled by the same value.

In a particular embodiment, the rilpivirine or a pharmaceutically accepiable salt thereof of
the ninth aspect of the invention is formulated in a formulation comprising the foliowing
componeants in the following amounts:

() Rilpivirine (300 mg) in the form of micro- or nanoparticles in suspension as defined
herein;

by Poloxamer 338 (50 mg);

{¢) Glucose monohydrate (19.25 mg);

{dy Sodium dihydrogsen phosphate (2.00 mg);

(g} Citric acid monohydrate (1.00 mg);

(i Sodium Hydroxide (0868 mg); and

{gy Water for injection {(ad 1 mi).

Alternatively, these components may be used in different amounts but with the same

weight ratio between components and the {otal volume (made up by waler for injection)

scaled by the same value,

For the avoidance of doubt, each of the embodimeants described in this section in relation
to the first aspect of the invention applies equally to, i.e. is also disclosed in combination
with, aspects two 1o eight of the invention. Further, sach of the smbodiments described in
this section in refation o the ninth aspect of the invention applies equally to, L.e. is also

disclosed in combination with aspects ten {o thirteen of the invention.
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Hyaluronidase

Hyaluronidase is an enzyme that degrades hyaluronic acid (HA} and lowers the viscosily of
hyaluronan in the extraceilular matrix. Because of this properly, i can be used to increase
dispersion and absorption of injected active pharmaceutical ingredients. Enzymatic activity
of hyaluronidase, including rHuPH20, can be defined by units per mL (U/mL) or by total
anzyme aclivity in a particular formulation (L)

{tis generally known that the delivery of hyaluronidases (E.C. 3.2.1.35/38) into the tissue
improves the penstration of drugs. Administration of hvailuronidase thus reprasents a
method of increasing the dispersion and improving the absorption of drugs.

Administering high volumes of rilpivirine or a pharmaceutically acceptable sall thersof may
result in bump formation at injection sites. Administration of a hyaluronidase with rilpivirine
or a pharmaceutically acceptable salt thereof according to the first aspect of the invention
may result in a reduction of such bump formation.

The ferm “hyaluronidase” as used herein means any enzyme that degrades hyaluronic acid

and lowers the viscosity of hyaluronan in the extraceliular matrix.

In a preferred embodiment of the first aspect of the invention, the hyaluronidase is
recombinant hyaluronidase. In a particularly preferrad embodiment of the first aspect of the
invention, the hyaluronidase is recombinant human hyaluronidase, e.g. rHUPHZ0. In an
embodiment of the first aspect of the invention, rHuPH20 is defined by the amino acid
sequence available under CAS Registry No. 757971-58-7. Further information regarding
rHUuPH20 is provided in Int, Pat. Publ. No, WO2004/078140. In an embodiment of the first
aspect of the invention, the aming acid sequence of iHuPHZ20 comprises SEQ ID NO: 1. In
some embodiments of the first aspect of the invention, the hyaluronidass is a variant of
rHuPH20 having an amino acid sequence of rHURH20 that comprises SEQ 1D NO: 2, namsly
residues 36-482 of wild type human hyaluronidase. In some embodimenis of the first aspect
of the invention, the hyaluronidase is a variant of rHuPH20 having an the amino acid
sequence that comprises SEQ D NO: 3. In some embodiments of the first aspect of the
invention, the hyaluronidase is a variant of rHuPH20 having an amino acid sequence that
comprises SEQ 1D NO: 4. In some embodiments of the first aspect of the invention, the
hyaluronidase is a variant of rHUFHZ20 having an the amino acid sequence that comprises
SEQIDNO: 5.
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SEQ ID NO 1
rHUPH20

LNFRAPPVIPNVPFLWAWNAPSEFCLOKFDEPLDMSELFEFIGSPRIN
ATGQGVTIFYVDRLGYYPYIDSITGVTVNGGIPQKISLQDHLDKAK
KDITEYMPVDNLGMAVIDWEEWRPTWARNWKPKDVYKNRSIEL
VOOONVOLSLTEATEKAKQEFEKAGKDFLVETIKLGKLLRPNHLW
GYYLFPRCYNHHYKKPGYNGSCFNVEIKRNDDLEWLWNESTALY
PSIYLNTQQSFVAATLYVRNRVREAIRVSKIPDAKSPLPVFAYTRIV
FTDQVLKFLSQDELVYTFGETVALGASGIVIWGTLSIMREMKECLL
LONYMETILNPYHUNVTLAAKMCSQVLCQEQGVCIRKNWNGSDYL
HLNPDNFAIQLEKGGKFTYRGKPTLEDLEQFSEKFYCSCYSTLSCK
EKADVKDTRAVDVCIADGVCIDAFLKPPMETEEP

SEQ ID NO: 2
rHuPH20 variant
1

LNFRAPPVIPNVPFLWAWNAPSEFCLGKFDEPLDMSLFSFIGSPRIN
ATGQGVTIFYVDRLGYYRYIDSITGVTVNGGIPQKISLADHLDKAK
KDITFYMPVDNLGMAVIDWEEWRPTWARNWKPKDVYKNRSIEL
VQQONVOLSLTEATERKAKQEFEKAGKDFLVETIKLGKLLRPNHLW
GYYLFPDCYNHHYKKPGYNGSCFNVEIKRNDDLSWLWNESTALY
PEIVENTQQSFVAATLYVRNRVREAIRVEKIFDAKSFLPVFAYTRIV
FTDQVLKFLSQDELVYTFGETVALGASGIVIWGTLSIMREMKECLL
LONYMETILNPYHNVTLAAKMCSQVLCQEQGVCIRKNWNSSDYL
HLNPONFAIQLEKGGRFTVRGKPTLEDLEQFSERKFYCSCYSTLSCK
EKADVKDTDAVDVCIADGVCIDAFLKPPMETEEPQIFY

SEQ 1D NO: 3
rHuPH20 variant
2

LNFRAPPVIPNVPFLWAWNAPSEFCLGKFDEPLDMSLFSFIGSPRIN
ATGOGVTIFYVDRLGYYRYIDSITGVTVNGGIPGKISLOGDHLDKAK
KDITFYMPVDNLGMAVIDWEEWRPTWARNWKPKDVYKNRSIEL
VQOQANVQLSLTEATEKAKQEFEKAGKDFLVETIKLGKLLRPNHLW
GYYLFPDCYNHHYKKPGYNGSCFNVEIKRNDDLEWLWNESTALY
PSIYENTQQSPVAATLYVRNRVREAIRVEKIPDAKSPLPVFAYTRIV
FTDQVLKFLSQDELVYTFGETVALGASGIVIWGTLSIMRSMKSCLL
LDONYMETILNPYHNVTLAAKMCSQVLCQEQGVCIRKNWNSSDYL
HLNPONFAIQLEKGGRFTVRGEPTLEDLEQFSERFYCSCYSTLECK
EKADVKDTDAVDVCIADGVCIDAFLKPPMETEERQIF

SEQ D NO: 4
rHuPH20 variant
3

LNFRAPPVIPNVPFLWAWNAPSEFCLGKFDEPLDMSLFSFIGEPRIN
ATGQOVTIFYVDRLGYYPYIDSITGVTVNGGIPQKISLODHLDKAK
KDITFYMPVDNLGMAVIDWEEWRPTWARNWKPKDVYKNRSIEL
VOOQONVQLSLTEATEKAKQEFEKACGKDFLVETIKLGKLLRPNHLW
GYYLFPDCYNHHYKKPGYNGSCFNVEIKRNDDLSWLWNESTALY
PEIYLNTQQSPVAATLYVRNRVREAIRVEKIPDAKSPLPVFAYTRIV
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FTDQVLKFLSQDELVYTFGETVALGASGIVIWGTLSIMREMKSECLL
LDNYMETILNPYHNYTLAAKMCSQVLCQEQGVCIRKNWNSSDYL
HLNPDNFAIQLEKGGKFTVRGKPTLEDLEQFSEKFYCSCYSTLECK
EKADVKDTDAVDYCIADGVCIDAFLKPPMETEERQ!

SEQ ID NO: 5 | LNFRAPPVIPNVPFLWAWNAPSEFCLGKFDEPLDMSLFSFIGSPRIN
rHUPH20 variant | ATGQGVTIFYVDRLGYYFYIDSITGVTVNGGIPQKISLODHLDKAK
4 KDITFYMPVONLGMAVIDWEEWRPTWARNWKPKDVYKNRSIEL
VQOQQNVQLSLTEATEKAKQEFEKACGKDFLVETIKLGKLLRPNHLW
GYYLFPDCYNHHYKKPGYNGSCFNVEIKRNDDLSEWLWNESTALY
PSIYLNTQQSPVAATLYVRNRVREAIRVEKIPDAKSPLPVFAYTRIV
FTDQVLKFLSODELVWYTFGETVALGASGIVIWGTLSIMRSMKSCLL
LDNYMETILNPYHINVTLAAKMCSQVLCQEQGVCIRKNWNESSDYL
HLNPDNFAIGLEKGGRFTVRGKPTLEDLEQFSEKFYCSCYSTLSCK
ERADVKDTDAVDVCIADGVCIDAFLEPPMETEEPQ

in an embodiment of the first aspect of the invention, the hyaluronidase of the invention is
formulated in 2 separate pharmaceutical composition. As discussed further hergin (e.g. in
the section titled “Use of rilpivirine or a pharmaceutically acceptable sait thereof and
hyaluronidase in the first to eighth aspects of the invention and rilpivirineg or a
pharmaceutically accepliable salt thereof in the ninth o thirteenth aspects of the
invention™), the separate pharmaceutical composition may be administerad sequentially
with a pharmaceutical composition comprising the rilpiviring or pharmaceutically
acceptable sall thereof, or the separate pharmaceutical composition may be admixed
extemporaneously with a pharmaceuiical composition comprising the silpivirine or
pharmaceutically acceptable salt thereof prior to administration of the resulting admixed

pharmaceutical composition.

In another embodimant, the hyaluronidass of the first aspect of the invention is formulated
inn the same pharmaceutical compaosition as the rilpivirine or pharmacsutically acceptable
salt thereof, (e the hyaluronidase is formulated as a combined pharmaceutical
composition (with the ripivirine or pharmaceutically acceptable sak thereof).

In an embodiment of the first aspect of the invention, the hyaluronidase is in the formof a
solution, preferably wherein the concentration of the hyaluronidase in the sclution is from
about 50 to about 20,000 U/mL, prefergbly about 50 to about 10,000 U/ml, from abowt 50
to about 5000 U/mk, from about 500 to about 2000 L/mL. In an embodiment of the first
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aspect of the invention, the hyaluronidase is in the form of a solution, preferably wherein
the concentration of the hyaluronidass in the solution is about 500 Wml. inan
ambodiment of the first aspect of the invention, the hyaluronidase is inthe form of a
solution, preferably wherein the conceniration of the hyaluronidase in the solution is about
750 U/mlb. In an embodiment of the first aspect of the invention, the hyaluronidase is in
the form of a solution, preferably wherein the conceniration of the hyaluronidase in the
solution is about 1000 UimL. In an embodiment of the first aspect of the invention, the
hyaluronidase is in the form of g solution, preferably wherein the concentration of the
hyaluronidase in the solution is about 1250 U/ml. In an embodiment of the first aspect of
the invention, the hyaluronidase is in the form of a solution, preferably wherein the
concentration of the hyaluronidase in the solution is about 1500 Wmi.. in an embodiment
of the first aspect of the invention, the hyaluronidase is in the form of a solution, preferably
wherein the concentration of the hyaluronidase in the solution is about 1750 U/mb. Inan
ambodiment of the first aspect of the invention, the hyaluronidase isinthe formof a
solution, preferably wherein the concentration of the hyaluronidase in the solution is ghout
2000 Umi.

In some embodiments of the first aspect of the invention, the hyaluronidase containing
composition comprises hyaluronidase at a dose of about 1,000 U, 2,000 U, 3,000 U, 4,000
U, about 5,000 U, about 8,000 U, about 7,000 U, about 8,000 U, about 9,000 U, about
18,000 U, about 11,000 U, about 12,000 U, about 13,000 U, about 14,000 U, about 15,000
U, about 16,000 U, about 17,000 U, about 18,000 U, about 18,000 U, about 20,000 U,
about 21,000 U, about 22,000 U, about 23,000 U, about 24,000 U, about 25,000 U, about
28,000 U, about 27,000 U, about 30,000 U, about 31,000 U, about 32,000 U, about 35,000
U, about 34,000 U, about 35,000 U, about 36,000 U, about 37,000 U, about 38,000 U,
about 39,000 U, about 40,000 U, or any value in between. In some embodimenis of the
first aspect of the invention, where the hyaluronidase is administered sequentially with a
pharmaceautical composition comprising the rilpiviring or pharmaceutically acceptable salt
thereof, the hyaluronidase containing composition comprises hyaluronidase at a dose of
about 1,000 U, 2,000 U, 3,000 U, 4,000 U, about 5,000 U, about 8,000 U, about 7,000 U,
about 8,000 U, about 8,000 U, about 10,000 U, or any value in batween. In a preferred
embaodiment of the first aspect of the invention the hyaluronidase containing composition
comprises hyaluronidase at a dose of about 2,000 U. In some embodiments of the first
aspect of the invention, where the hyaluronidase is admixed extemporaneously with a
pharmaceutical composition comprising the rilpivirine or pharmaceutically acceptable salt
thereof prior to administration of the resulting admixed pharmaceutical compasition, the
admixed composition comprises hyaluronidase at a dose of about 11,000 U, about 12,000
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U, about 13,000 U, about 14,000 U, about 15,000 U, about 16,000 U, about 17,000 U,
about 18,000 U, about 19,000 U, abouwt 20,000 U, about 21,000 U, about 22,000 U, about
23,000 U, about 24,000 U, about 25,000 U, about 26,000 U, about 27,000 U, about 30,000
U, about 31,000 U, about 32,000 U, about 33,000 U, about 34,000 U, about 35,000 U,
about 36,000 U, about 37,000 U, about 38,000 U, about 38,000 U, about 40,000 U, or any
value in between. In a preferred embodiment of the first aspect of the invention, the
admixed composition camprises hyaluronidase at a dose of about 18,000 U or 30,000 U,

In a particular embodiment of the first aspect of the invention, the hyaluronidase is
formulated as a solution in a separate pharmaceutical composition, i.e. as a solution
without the riipivirine or a pharmacsutically acceptable salt thereof, and the separate

pharmaceutical composition comprises the following components:

from about 50 UimL to about 10,000 Wiml HuPH2G;

from about 5 mM to about 5C mM histidine;

from about 80 mM o about 400 mM sorbitol;

from about 0.1 mg/ml {o about 2.5 mg/mL methioning; and

from about 0.01% {wiv) to about 0.1% {(wiv) polysorbate 20 buffer.

For the avoidance of doubt, each of the embodiments described in this section in relation
{o the first aspect of the invention applies squally to, i.e. is also disclosed in combination

with aspects two o eight of the invention.
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Use of rilpiviting or a pharmaceutically accepiable sail thersof and hyaluronidase in the first

1o sighth aspects of the invention and rilpiviring or a pharmaceutically acceptable salt thereof

in the ninth to thineenth aspecis of the invention

I a first aspect of the invention there is provided a meathod for the treatment or prevention
of HIV infection in a subject in need thereof, the method comprising administering to the
subject a therapeutically effective amount of rilpivirine or a pharmaceutically acceptable
salt thereof in the form of micre- or nanoparticles in suspansion by intramuscular injection
or subcutaneous injection, wherein the tiipivirine or pharmaceutically acceptable salt
thereof is administered in combination with a hyaluronidase that is administered by
intramuscular injection or subculaneous injection, and wherein the rilpivirine or
pharmaceutically acceptable salt thersof and the hyaluronidase are administered

intermittently at a times interval of about three months to about two years.

Thus, the method for treatment or prevention of the first aspect of the invention described
herein involves administering riipivirine or a pharmaceutically acceptable salt thereofand a
hyaluronidase multiple times, and the time inferval between an administration of the
rilpiviring or pharmaceutically acceptable salt thereof and the hyaluronidase and a
subsequent administration of the rilpivirine or pharmaceutically acceptable salt thereof and
the hyaluronidase is about three months to aboul two years, ie. the rilpivirine or
pharmaceutically acceptable salt thereof and hyaluronidase according {o the first aspect of
the invention is administered {0 a subject as described hergin, and then after a period of
from three months {o two years the riipivirine or pharmaceytically acceplable salt thereof
and hyaluronidase according to the invention is administered again to the subject as

defined hersin.

In an eleventh aspect of the invention there is provided rilpivirine or a pharmaceutically
acceptable salt thereof according to the ninth aspect of the invention, i.e. in the form of
micre- or nanoparticies in suspension, wherein the micro- or nancparticles have a D80 of
from about 1um to about 10um, for use in the treatment or prevention of HIV infectionin a

subject.

The terms “is administered” and “are administered” as used herein in relation to the
methods for treatment or prevention and uses described herein may encompass the terms
“is to be administered” and “are to be administered”, respactively.
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In a preferred embodiment of the first or eleventh aspect of the invention, the subjectis a

humarn,

The rilpivirine or pharmaceutically acceptable salt thereof and the hyaluronidase of the first
aspect of the invention may be administered simultaneously or sequentially. In an
embodiment of the first aspect of the invention, the rilpivirine or pharmaceutically
acceptable salt thereof and the hyaluronidase are administered sequentially, L.e. one afier
the other, preferably within 24 hours of each other, preferably within 1 hour of each other,
preferably within 30 minutes of each other, preferably within 10 minutes of each other,
mors preferably within 5 minutes of each other. Preferably, the hyaluronidase is
administered before adminisiration of the rilpivirine or pharmaceutically acceptable salt
thereof. In another embodimant of the first aspact of the invention, the rilpivirine or
pharmaceutically accepiable salt thersof and the hyaluronidase are administered
simultansously.

When the siipivirine or pharmaceutically accepiable salt thereof and the hyaluronidase of
the first aspect of the invention are administerad sequentially, they are formulated in
separate pharmaceutical compositions. These separate pharmaceutical compositions ars

described further in the sections fitled “Rilpivirine” and "Hyaluronidase” herein.

When the riipivirine or pharmaceutically acceptable salt thereof and the hyaluronidase of
the first aspect of the invention are administered sequentially, they are both adminisiered
by the same method, i.a. subcutanecus or intramuscular injection. Further, they are both
administered at the same site. By same sile i is meant that the injection sites are within
15 cm of each other, within 12 cm of each other, or within 8 cm of each other. Preferably
the injection sites are within 10 om of each other, | more preferably within 5 om of each
other, even more preferably within 1 cm of each other, This aliows the hyaluronidase to
axert its effect in increasing the tolerability of the injection of rilpivirine or pharmaceutically

acceptable salt thereof,

When the riipivirine or pharmaceutically accepiable salt thereof and hyaluronidase of the
first agpect of the invention are administered simultaneously, they may both be
administered at the same site, L. simulfaneously via the same syringe/needie. When the
rilpivirine or pharmaceutically acceptable salt thereof and hyaluronidase of the first aspect
of the invention are administersd simultanecusly, the rilpivirine or pharmaceutically
acceptable salt thereof and hyaluronidase may be provided in combined pharmaceautical
composition, i.e. a pharmaceutical composition comprising both the rdipivirine or
pharmaceutically accepiable salt thergof and the hyaluronidase. This combined
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pharmaceutical composition is described further in the sections itled "Rilpivirine” and
“Hyaluronidase” herein. VWhen the riipivirine or pharmaceutically acceptable salt thereof
and hyaluronidase of the first aspect of the invention are administersd simulfaneously, the
rilpiviring or pharmaceutically acceptable salt thereof and hyaluronidase may also be
provided as separate pharmaceutical compositions which are admixad (.e. {o provide an
admixed pharmaceytical formulation extemporaneously prior to administration).

The combined pharmacsutical composition of the first aspect of the invention is
surprisingly stable on storage, i.e. the hyaluronidase is active gven after being combined
with rilpivirine ar a pharmaceutically acceptabie sali thersof, extemporansously prior o
administration, e.g. for at least 4 hours at room temperature, or for 24 hours or fonger, in
particular when stored at 2-8°C.

In an embodiment, the rilpivirine or a pharmaceutically accapiable salt thereof and the
hyaluronidase of the first aspect of the invention are administered at the same injection site
sequentially, through the same needie that has not been removead from the injection site,
&.g. the skin.

The rilpivirine or pharmacetutically acceptable salt thereof and hyaluronidase of the first
aspect of the invention are administered such that the time interval between
administrations {i.e. the dosing interval) is about three months to about two vears. That is,
the rilpivirine or pharmaceutically accepiable salt thersof is adminisiered {e.g.
simultaneously or sequentially) with the hyaluronidase and then following a time inferval of
aboui three months to about one year the rilpivirine or pharmaceutically acceptable salt
thereof is administered (8.g. simulianeously or sequentially) with the hyvaluronidase again.

it has been found that the exdended, sustained or prolonged release of rilpivirine when
administared in the form of micro- or nanoparticles in suspension by intramuscuiar or
subcutaneous injection can be maintained when administering rilpivirine or
pharmaceutically acceptable sall thereof with a hyaluronidase of the first aspect of the
invention as defined hersin. This surprising effect is discussed in detail in Examples 1 and
2.

in an embaodiment, the treatments or preventions of the eleventh aspect of the invention
involve administering rilpivirineg or a pharmaceutically acceptable salt theraof multiple
times, i.e. intermittently, and the time interval between an administration of the rilpivirine or
pharmaceutically accepiable salt thersof and a subsequent administration of the rilpivirine
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or pharmaceutically acceplable salt thereof (i.e. the dosing interval) is about three months
o about two vears, i.e. the rilpivirine or pharmacsutically acceptabile salt thereof according
to the eleventh aspect of the invention is administered to a subject as described herein,
and then after a period of from about three months {o about fwo years the rilpivifine or
pharmaceutically accepiable salt thergof according {0 the eleventh aspect of the invention
is administered again o the subject as defined herein.

in an embodiment of the first and eleventh aspects of the invention, the time interval
described herein is about 1.5 years. In an embodiment of the first and eleventh aspecis of
the invention, the time interval described herein is about two years. In a preferred
embaodiment of the first and sleventh aspects of the invention, the time interval describad
hersin is about three months to about 1.5 years. in another preferred ambodiment of the
first and eleventh aspects of the invention, the time interval described herein is aboul thres
months to about one vear. In another preferred embodiment of the first and eleventh
aspects of the invention, the time interval describaed herein is about three months {o about
six months. In another preferred embodiment of the first and eleventh aspects of the
invention, the time interval described herein is about six months to aboul 1 year. In ancther
preferred embodiment of the first and eleventh aspects of the invention, the time interval
described herein is about three months. In another preferred embodiment of the first and
eleventh aspects of the invention, the time interval described herein is about six months.

In another preferred embodiment of the first and eleventh aspecis of the invention, the time

interval described herain is about 1 year.

The rilpivitine or pharmaceutically acceptable salt thereof and the hyaluronidase of the first
aspect of the invention are administered by subcutaneous injection or intramuscular
injection. Praferably, the rilpivirine and the hyaluronidase of the first aspeci of the
invention are administered by subcutaneous injgction {(either via the same combined

pharmacautical composition or via separate pharmaceutical compositions).

in an embodiment of the eleventh aspect of the invention, the rilpivirine or
pharmaceutically acceptable salt thereof is administered by subcutaneous injection or
intramuscular injection. Preferably, the rilpivirine or pharmaceutically acceptable salt

thereof is administered by subcutaneous injection.

In an embodiment of the eleventh aspect of the invention, the rilpivirine or a

pharmaceutically acceptable salt thereof is administered by a manual injection process.
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The rilpiviring or pharmaceutically acceptable salt thereof and the hyaluronidase of the first
aspect of the invention and the riipivirine or pharmaceutically accepiable salt thersof of the
aleventh aspect of the invention are used in a method for the treatment or prevention of
HIV infection in a subject, i.e. the rilpivirine or pharmaceutically acceptable salt thereof and
the hyaluronidase of the first aspect of the invention as defined herein and the rilpivirine or
pharmaceutically acceptable sall thereof of the eleventh aspect of the invention as defined
herein are for use inthe treatment or prevention of HIV infection. The rilpivirine or
pharmaceutically acceptable salt thereof is administered in a therapsutically effective
amount. By “therapeutically effective amount” it is meant an amount sufficient to provide a
therapsutic sffsct.

i a particular embodiment, the rilpivirine or a pharmaceutically accapiable salt thersof
used in the first aspect of the invention is rilpivirine, and the rilpiviring and the
hyaluronidase are usad in a method for the treatment of HIV infection in a subject in need
thereof as described herein, wherein the suspension comprises a pharmaceutically
accepiable aqueous carrier in which the rilpivirineg is suspended in the form of micro- or
nanoparticles and wherein the rilpivirine and the hyaluronidase are administered by
subcutaneous injection, preferably whersin the average effective particle size of the micro-
or nanoparticies is from about 100 nm to about 300 nm, and preferably wherein a surface
modifier, @.¢. poloxamer 338, is adsorbed to the surface of the micro- or nanoparticles.

In a particular embodiment, the rilpivirine or a pharmaceutically accapiable salt thereof
used in the first aspect of the invention is rilpivirine, and the rilpivirine and the
hyaluronidase are used in a method for the freatment of HIV infection in a subject in need
thereof as described herein, wherain the suspension comprises a pharmaceufically
accepiable agueous camier in which the riipiviring is suspended in the form of micro- or
nanaparticles and wherein the rilpivirine and the hyaluronidase are administered by
subcutaneous injection, preferably wherein the micro-or naneparticlas have a D50 ranging
of from about 0.2um 1o about 3um or having a D50 as described herein, and preferably
wherein a surface modifier, e.g. poloxamer 338, is adsorbed {0 the surface of the micro- or
nanapariicles.

I a particular embodiment, the rilpivirine or a pharmaceutically accepiable salt thereof
used in the first aspect of the invention is rilpivirine, and the rilpivirine and the
hyaluronidase are used in a method for the treatment of HIV infection in a subject in need
thereof as described herein, wherein the suspension comprises g pharmaceutically
accepiable aqueous carrier in which the rilpivirineg is suspended in the form of micro- or
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nanoparticles and wherein the ripivirine and the hyaluronidase are administered by
suibcutaneous injection, preferably wherein the micro-or nanopariicles have a D80 ranging
of from about 1um {o about 10um or having a .80 as described herein, and preferably
wherein a surface maodifier, &.g. poloxamer 338, is adsorbed to the surface of the micro- or

nanoparticles.

In a particular smbodiment, the rilpiviving or a pharmacsutically acceptable salt thereof
used in the eleventh aspect of the invention is rilpivirine, and the rilpivirine is used in a
method for the traatment of HIV infection in a subject in need thereof as described herein,
wherein the suspension comprises a pharmaceutically acceptable aguaous carrier in which
the rilpiviring is suspended in the form of micre- or nanoparticles and wherein the rilpivirine
is administered by subcutansous injection, praferably whersin the micro-or nanoparticles
have a D50 ranging of from about §.2um {0 about 3um in combination with a D.80 ranging
of from about 1um to about 10um or having a combination of DVA0 and .80 as described
herein, and preferably wherein a surface modifier, e.g. poloxamer 338, is adsorbed to the
surface of the micro- or nanoparticies.

In a particular embodiment, the rilpivirine or a pharmaceutically acceptabie salt thereof in
the eleventh aspect of the invention is rilpivirine, and the riipivirine is used for the {reatment
of HIV infection in a subject in need thereof as described herein, wherein the suspension
comprises a pharmaceutically acceptable agueous carrier in which the rilpivirine is
suspended in the form of micro- or nanopasticles having a 0,820 of from about 1um t©
about 7um, and wherein the riipivirine is administered by subcutaneous injection,
preferably whersin a surface modifier, e.g. poloxamer 338, is adsorbed o the surface of

the micro- or nanoparticles.

In an embaodiment, the rilpivirine or pharmaceutically acceptable salt thereof and the
hyaluronidase of the first aspect of the invention and the rilpivirine or a pharmaceutically
acceptable salt thereof of the sleventh aspect of the invention are used in a method for the
treatment or prevention of HIV type 1 (HIV-1) infection in a subject, Le. an embaodiment
dascribed herein relates (o the use of rilpiviring or pharmacsutically acceptable salt thareof
and a hyaluronidase of the first aspect of the invention and use of rilpivirine or a
pharmaceutically acceptable salt thereof of the eleventh aspect of the invention as defined

herein for treating or preventing HiV fype 1 (HIV-1) infection in a subject.

In an embodiment of the eleventh aspect of the invention, each administration comprises
up o about 800 mL of the suspension described herein, i.e. the volume of the suspansion



WO 2022/109555 PCT/US2021/072453

10

15

20

30

37

comprising the riipivirine or a pharmacsutically acceptable salt thereof may have a volume
of up 1o 800 mL. In an embodiment of the elsventh aspect of the invention, each
administration comprises from about 5 mb to about 600 mi of the suspension. In another
embadiment of the sleventh aspect of the invention, each adminisiration comprises from
about 5 mL to about 300mL. of the suspension. in ancther embodimeni of the eleventh
aspect of the invention, each administration comprises from about 5 mb to about 150mL of
the suspension. In ancther embodiment of the eleventh aspect of the invention, each
administration comprises from about § mbL {0 about 25 mb of the suspension. In another
embodiment of the eleventh aspect of the invention, each administration comprises from
about & mL 1o about 20 mb of the suspension. In ancther embodiment of the eleventh
aspect of the invention, each administration comprises from about 6 mb o about 18 mb. of
the suspension. In another embodiment of the eleventh aspect of the invention, sach
administration comprises from about 6 mb o about 15 mb of the suspension. In another
ambodiment of the elgventh aspect of the invention, each administration comprisas from
about 6 mL to about 12 ml of the suspension. In ancther embaodiment of the eleventh
aspect of the invention, each administration comprises from about 8 mb to about 18 mL of
the suspension. in another embodiment of the eleventh aspect of the invention, each
administration comprises from about 8 mL {o about 15 mb of the suspension. In another
embodiment of the eleventh aspect of the invention, each administration comprises from
about 9 mL to about 12 ml of the suspension. In ancther embodiment of the eleventh
aspect of the invention, each administration comprises aboui 8 mb of the suspension. In
another embodiment of the eleventh aspect of the invention, each administration
comprises about @ mi of the suspension. In ancther embodiment of the eleventh aspect of
the invention, each administration comprises about 12 mL of the suspension. In another
embadiment of the eleventh aspect of the invention, sach administration comprises about
15 mi. of the suspension. In ancther embodiment of the eleventh aspect of the invention,
each administration comprises about 18 ml of the suspension. In an embodiment of the

gleventh aspect of the invention, the rilpiviring suspension contains 300 mg rilpivirine/mi..

in an embodiment of the eleventh aspect of the invention, for the freatment of HIV
infection, the dose to bs atministered may be calculated on a basis of about 300 mg to
about 1200 mg/month, or about 450 mg to about 1200 mg/month, or about 450 mg to
about 800 mg/month, or about 450 myg to about 750 mg/month, or about 800 mg to about
900 mg/month, or 450 mg/month, or 600 mg/month, or 750 mg/month, or 300 mg/month.
Doses for other dasing regimens can readily be calculated by multiplying the monthly dose
with the number of months between each administration. For example, in case of a dose
of 450 mg/month, and in case of a time interval of 8 months between each administration,
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the dose to be administered in each administration is 2700 mg. Or for example, in case of
a dose of 750 mg/month, and in case of a lime inlerval of & months between each
administration, the dose to be administerad in each administration is 4500 mg. The
indicated “mg” corresponds to mg of rilpivirine (L.e. rilpiviring in its free base form). Thus, by
way of example, 1 mg of rilpivirine (i.e. rilpivirine in its free base form) corresponds {0 1.1
mg of rilpivirine hydrochioride.

in an embodiment of the eleventh aspect of the invention, Tor the treaiment of HIV
infection, the dose {o be administerad may be calculated on a basis of about 300 mg o
about 1200 mg/4 weeks (28 days), or about 450 mg to about 1200 mg/4 weeks (28 days),
or ahout 450 mg to about 200 mg/4 weeks (28 days), or about 450 mg o about 750 my/4
weeks (28 days), or aboui 600 mg to about 800 mg/4 wesks (28 days), or 450 mg/d weeks
(28 days), or 600 mg/d weeks (28 days), or 750 mg/4 weeks (28 days), or 800 my/d wesks
(28 days). Doses for other dosing regimens can readily be calculated by multiplving the
week or day dose with the number of weeks betwasn each administration. For example, in
case of a dose of 450 mg/4 weeks (28 days), and in case of a time inferval of 24 weeks
between each administration, the dose to be administersd in each adminisiration is 2700
mg. Or for example, in case of a dose of 750 mg/d weeks (28 days), and in case ofa time
interval of 24 weeks between each administration, the dose to be administered in each
administration is 4500 mg. The indicaled "mg” corresponds to mg of riipivirine (i.e.
rilpivirine in its free base form). Thus, by way of example, 1 mg of riipiviring (i.e. rilpivirine

in its free base form) comresponds to 1.1 mg of rilpivirine hydrochioride.

In an embodiment of the eleventh aspect of the invention, for the freatment of HIV
infection, each administration of rilpivirine or a pharmaceutically acceptable salt thereof
may comprise from about 800 mg o about 28800 mg (e.g. from about 800 myg 1o about
14400 mg, or from about 800 mg to about 7200 mg, or from about 900 mg to ahout 3600
mg), preferably from about 1200 mg to about 14400 mg, preferably from about 1350 mg to
about 13200 mg, preferably from about 1500 mg to about 12000 mg, (8.¢. from about 3000
mg to about 12000 mg), preferably from about 1800 mg to about 10800 mg (e.g. from
about 2700 mg to about 10800 myg, or from about 1800 mg to about 3600 mg), most
preferably from about 1800 mg to about 7200 mg, or from aboul 2700 mg to about 4500

mg of the rilpivirine or pharmaceutically acceptable aalf thersof.

In the instance of prevention of HIV infection, each administration of rilpivirine or
pharmaceutically acceptable salt thereof according to the eleventh aspect of the invention
may comprise the same dosing as for therapeutic applications as described above.
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in an embodiment of the sleventh aspect of the invention, the rilpivirine or
pharmaceutically acceplable salt thereof is used in an amount such that the blood plasma
concentration of rilpiviring in the subject is kept at a level above about 12 ng/mi, preferably
ranging from about 12 ng/mi to about 100 ng/mi, more preferably about 12 ng/mi 1o about
50 ng/mi for at least three months afler administration, or at least 6 months after
administration, or af least & months afier administration, or at least 1 year after
administration, or at least 2 years after each adminisiration. in a preferred embodiment of
the eleventh aspect of the invention, the rilpivirine or pharmaceutically acceptable salt
thereof is used in an amount such that the blood plasma concentration of rilpivirine inthe
subject is kepl al a level of from 12 ng/mi to 100 ng/mi for at least & months,

As used herein the term "tregiment of HIV infection” relates 1o the treatment of a subject
infected with HIV. The term "treatment of HIV infection” also relates 1o the treatment of
diseases associated with HIV infection, for example AIDS, or other conditions associated
with HIV infection including thrombocytopaenia, Kaposi's sarcoma and infection of the
central nervous system characierized by progressive demyelination, resulling in dementia
and symptoms such as, progressive dysarthria, ataxia and disorientation, and further
conditions where HiV infection has also been associated with, such as peripheral
neuropathy, progressive generalized iymphadenopathy (PGL), and AlDS-related complex
{ARC).

As used herein the term "prevention of HIV infection” relates to the prevention or
avoidance of a subject (who is not infecled with HIV) becoming infected with HIV. The
source of infection can be various, a material containing HIV, in particular a body fluid that
contains MV such as blood or semen, or another subject who is infectad with HIV.
Prevention of HIV infection relates to the prevention of the transmission of the virus from
the material containing HIV or from the HIV infectad individual to an uninfected person, or
relates o the pravention of the virus from entering the body of an uninfected person.
Transmission of the HIV virus can be by any known cause of HIV transfer such as by
sexual transmission or by contact with blood of an infected subject, e.g. medical siaff
providing care to infected subjects. Transfer of HIV can also occur by contact with HIV
infected blood, e.g. when handling bload samples or with blood transfusion. it can also be
by contact with infected celis, .g. when carmrying out labaratory experiments with HIV
infected celis.



WO 2022/109555 PCT/US2021/072453

10

15

20

30

40

The term "treatment of HIV infection” refers to a ireatment by which the viral load of HIV
{representad as the number of copies of viral RNA in a specified volume of serum) is
reduced. The more sffactive the treatment, the lower the viral load. Preferably the viral
ivad should be reduced {0 as low levels as possible, &.g. below about 200 copies/mi, in
particular below about 100 copiss/ml, more in particular below 50 copiss/mi, if possible
beiow the detection limit of the virus. Reductions of viral load of ong, two or even three
orders of magnitude (2.9 a reduction in the order of about 10 to about 107, or more, such
as about 10% are an indication of the effectiveness of the treatment. Another parameter {o
measure effectiveness of HIV treatment is the CD4 count, which in normal adults ranges
from 500 to 1500 calls per yl. Lowered CD4 counts are an indication of HIV infection and
once below about 200 cells per ui, AIDS may develop. An increase of CD4 count, e.g. with
about 50, 100, 200 or more cells per yi, is also an indication of the effectivensss of anti-
HIV treatment. The CD4 count in particular should be increased to a level above about 200
cells per ul, or above about 350 cells per pl. Viral load or CD4 count, or both, ¢an be used

to diagnose the degree of HIV infection.

The term "treatment of HIV infection” and similar terms refer {o that treatment that lowers
the viral load, or increases CD4 count, or both, as described above. The term "prevention
of HIV infection” and similar terms refer to that situation where there is a decrease inthe
relative number of newly infeclied subjects in a population in contact with g source of HIV
infection such as a material containing HIV, or a HIV infected subject. Effective prevention
can be measurad, for example, by measuring in a mixed popuiation of HIV infected and
non- infected individuals, i there is a decrease of the relative number of newly infected
individuals, when comparing non- infected individuals treated with a pharmaceutical
composition of the invention, and non-reated non-infected individuals. This decrease can
be measurad by stalistical analysis of the numbers of infected and non- infected

individuals in a given population cver time.

in 8 second aspect there is provided riipivirine or a2 pharmaceutically acceptable salt
thereof and a hyaluronidase for use in the treatment or prevention of HIV infeclion in a
subject, wharein the rilpivinine or pharmaceutically acceptable salt thersof is in the form of
micro- or nanoparticies in suspension, wherein the rilpivirine or pharmaceutically
acceptable salt thereof and hyaluronidase are administered to the subject by intramuscular
injection or subcutaneous injection, and wherein the rilpivirine or pharmaceutically
acceptable salt thereof and hyaluronidase are administered intermittently af a time interval

of about three months to about two years.
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it will be understood that all of the embodiments described herein in relation o the first
aspect, e.g. the embodimeanis relating to the rilpiviring in the first aspect of the invention,
hyaluronidase in the invention, and the uses of the rilpivirine and hyaluronidase in the first
aspect of the invention, apply equivalently, Le. are also disclosed herein in relation to, this
second aspsect of the invention.

In a third aspect there is provided products containing rilpivirine or a pharmaceutically
acceptable salt thereof and a hyaluronidase as a combined preparation for simulianeous
or sequential use in the treatment or prevention of HIV infection by intramuscular injection
o subcutanaous injection, wherein tha ripivirine or pharmaceutically acceptable salt
thereof is in the form of micro- or nanoparticies in suspension, and wherein the ripivirine or
a pharmacsutically acceptabls salt thereof and the hyaluronidase are administered

intermittently at a time interval of about three months to about two vears.

it will be understood that all of the embodiments described herein in relation o the first
aspect, e.¢. the embodimenis relating {o the rilpiviting in the first aspect of the invention,
hyaluronidase in the invention, and the uses of the rilpivirine and hyaluronidase in the first
aspect of the invention, apply equivalently, i.e. are also disclosed herein in relation to, this

third aspect of the invention.

In a fourth aspect there is provided a kif of parts comprising rilpivirine or a
pharmaceutically acceptable salt thergof and a hyaluronidase for simultanaous or
seqguential use in the treatment or prevention of HIV infection by inframuscular injection or
subcutaneous injection, wherein the rilpivirine or a pharmaceutically acceptable salt
thereof is in the form of micro- or nanoparticies in suspension, and whearein the ripivirine or
a pharmaceutically acceptable salt thereof and a hvaluronidase are administered

intermittently at a time interval of about three months to about two years.

it will be understood that all of the embodiments described herein in relation to the first
aspect, e.g. the embodiments relaling to the riipivirine in the first aspect of the invention,
hyaluronidase in the invention, and the uses ¢f the rilpiviring and hyalurenidase in the first
aspect of the invention, apply equivalently, i.e. are also disclosed herein in relgtion to, this

fourth aspect of the invention.

In a fifth aspect there is provided rilpivirine or a pharmaceutically acceptable salt thereof in
the form of micro- or nanoparticles in suspension for use in the treatment or prevention of
HIV infection by intramuscular injection or subcutansous injection, wherein the rilpivirine or
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pharmaceutically acceptable salt thereof is administered in combination with a
hyaluronidass that is administered by intramuscular injection or subcuianeous injection,
and wherein the rilpivirine or pharmaceutically accepiable salt thereof and the
hyaluronidase are adminisierad intermiltently at a time interval of about three months fo

about two years.

it will be undarstood that all of the embodiments described herein in relation o the first
aspect, e.g. the embodiments relating 1o the rilpiviring in the first aspect of the invention,
hyaluronidase in the invention, and the uses of the rilpivirine and hyaluronidase in the first
aspect of the invention, apply squivalently, i.e. are also disclosed herein in ralation o, this

fifth aspect of the invention,

in a sixth aspectihere is provided use of rilpivirine or a pharmaceutically acceptable salt
thereof for the manufacture of a medicament for freating or praventing HIV infectionin a
subject, wherein the rilpivirine or pharmaceutically acceptable salt thereof is in the form of
micro- or nanoparticles in suspension and is administered in combination with a
hyaluronidase, whersein the rilpivirine or pharmaceutically acceplable sall thereof and the
hyaluronidase are adminisiered {o the subject by intramuscular injection or subcutaneous
injection, and wherein the rilpivirine or pharmaceautically acceptable salt thereof and the
hyaluronidase are administered intermitiently at a time interval of about three months to

aboui two vears.

f will be undersiood that all of the embodiments described herein in relation to the first
aspect, e.g. the embodiments relating o the rlpivirine in the first aspect of the invention,
hyaluronidase in the first aspect of the invention, and the uses of the rilpivirine and
hyaluronidase in the invention, apply equivalently, i.e. are also disclosed herein in relation

to, this sixth aspect of the invention.

in 8 seventh aspect thers is provided a combination comprising rilpiviring or a
pharmaceutically acceptable sall thereof and a hyaluronidase, wherein the riipivirine or a
pharmaceutically acceptabls salt thereof is in the form of micro- or nanoparticlss in

suspension.

{t will be understood that all of the embodiments described herein in relation to the first
aspect, e.g. the embodiments relating to the rilpivirine in the first aspect of the invention
and the hyaluronidase in the first aspect of the invention apply equivalently, i.e. are aiso
disclosad herein in relation io, this seventh aspect of the invention,
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In some embodiments, there is provided the combination of the saventh aspect of the
invention for use in the treatment or prevention of HIV infection, wherein the combination is
administered intermitlently by intramuscular injection or subcutaneous injection at a time

interval of about three months o about two years.

in an eighth aspect there is provided a Kit of parts comprising rilpivirine or a
pharmaceutically acceptable salt thereof and a hyaluronidase, wherein the diipivirine or a
pharmaceutically acceptable salt thereof is in the form of micro- or nanoparticles in

suspension.

it will be understood that all of the embodiments described harein in refation to the first
aspect, e.g. the embodiments relating to the rilpivirine in the firsi aspect of the invention
and the hyaluronidase in the first aspect of the invention apply equivalently, ie. are also

disclosad hergin in refation to, this eighth aspect of the invention.

In a twelfth aspect there is provided a method for treating or preventing HIV infection in a
subject, the method comprising administering riipivirine or a pharmaceutically acceptable
salt thereof according to the ninth aspect of the invention, i.e. in the form of micro- or
nanoparticles in suspension, whergin the micro- or nanoparticles have a 5,90 of from

about 1um to about 10um, 1o the subject.

ft will be undersiood that all of the embaodiments described herein in relation to the
gleventh aspect, e.¢. the embodimenis relating to the rilpivirine in the eleventh aspect of
the invention, apply equivalently, i.e. are also disclosed herain in relation to, this twelfth

aspect of the invention.

int a thirteenth aspect there is provided use of rilpivirine or a pharmaceutically acceptable
salt thereof according to the ninth aspect of the invention, i.e. in the form of micro- or
nanaparticles in suspension, wherein the micro- of nanoparticles have a 0,90 of fram
about 1um to about 10um, for the manufaciure of a medicament for ireating or preventing

HIV infection in a subject.

it will be undarstood that all of the embodiments described hersin in reiation to the
eleventh aspect, e.g. the embodiments relating to the rilpivirine in the eleventh aspect of
the invention, apply equivalently, i.e. are also disclosed hersin in relation to, this thirteenth

aspect of the invention.
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in an embodiment of the first {0 sighth aspects of the invention, the method or use or
combination or products or kit of parts as described herein are ussd in combination with
one ar more other aclive agents, in particular one or more other antirstroviral agents, in
particular one or more other antiretroviral agents of another class, such as for example an
antiretroviral of the INSTI class, such as for example cabotegravir. In an embodiment of
the first to sighth aspects of the invention, said one or more other antiretroviral agents, e.g.
cabotegravir, is administerad as an inframuscular or subcutaneous injection, in particular
as an injectable micro- or nanosuspension, at a time interval of about three months to
about two vears. In an embodiment of the first {o sighth aspects of the invention, said one
or more other antiretroviral agent, e.g. cabotegravir, is administered at the same
intsrmitient time interval as the rilpivirine or a pharmaceutically acceptable salt thereof and
the hyaluronidase of the first to eighth aspects of the invention as described herein, e.¢.
the tilpivirine or a pharmaceutically acceptable salt thereof, hyaluronidase and the other
antiretroviral agent are administered intermittently at a time interval of about three months,
or of about four manihs, or of about five months or of about siX months or of about saven
months or of about eight months or of about fen months or of about eleven months or of
about one year or of about one year {0 about 2 years. In an embodiment of the first to
eighth aspecis of the invention the rilpivirine or a pharmaceutically acceptable sait thereof,
the hyaluronidase and the one or more other antiretroviral agents, e.¢. cabotegravir, are
administered simultaneously or sequentially by intramuscular or subcutansous injection, in
particular subcutanecus injection. In an embodiment of the first to eighth aspscis of the
invention the rilpivirine or a pharmaceutically acceptable salt thereof, the hyaluronidase
and the one or more other antiretroviral agents, e.g. cabotegravir, are administered
simultansously, in particuiar by subcutansous injection. In an embodiment of the first to
eighth aspecis of the invention the rilpiviring or a pharmaceutically acceptable sall thereof,
the hyaluronidase and the one or more ather antiretroviral agents, £.g. cabotegravir, are
administered sequentially, in particular by subcutanesus injection. In an embodiment of
the first to eighth aspects of the invention, the hyaluronidase is administered first followsd
by the rilpivirine or a pharmaceutically acceptable salt thereof followed by a cabotegravir
injection. [n an embodiment of the first {o eighth aspecis of the invention, the
hyaluronidase is administered first followed by a cabolegravir injection followed by the

rilpivirine or a pharmaceautically acceptable salt thereof.

In an embodiment of the eleventh to thirleenth aspscis of the invention, the
treatments/preventions of the invention are used in combination with one or more other
active agenis, in particular one or more other antiretroviral agenis, in particular one or
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maore other antiretroviral agents of another class, such as for exampie an antiretroviral of
the INSTI class, such as for exampie cabotegravir. in an embodiment of the eleventh to
thirteenth aspects of the invention, said one or more other antiretroviral agents, e.g.
cabotegravir, is administered as an intramuscular or subcutansous injection, in particular
as an injectable micro- or nanosuspension, at a time interval of about three months to
about two vears. In an embodiment of the eleventh to thirleenth aspecis of the invention,
said one or more other antirstroviral agent, e.g. cabotegravir, is administered at the same
intermitient time interval as the rilpivirine or a pharmaceutically acceptable salt thereof as
described herein, e.q. the rilpivirine or a pharmaceutically acceplable salt thersof and the
ather antiretroviral agent are administered intermitiently at a tims interval of about three
months, or of about four months, or of about five months or of about six months or of about
seven months or of about eight months or of about ten months or of about eleven months
or of about one year or of about one year o aboul 2 vears. In an embodiment of the
aleventh o thirteenth aspects of the invention the rilpiviring or a pharmaceutically
acceptable salt thereof and the one or more other antiretroviral agents, e.g. cabotegravir,
are administered simultangously or sequentially by inframuscular or subcutaneous
injfection, in parlicular subcutaneous injeclion. In an embodiment of the sleventh (0
thirteenth aspects of the invention the rilpivirine or a pharmaceutically acceplable salt
thereof and the one or more other antiretroviral agents, e.g. cabolegravir, are administerad
simultaneously, in particular by subcutaneous injection. In an embodiment of the eleventh
{o thirteenth aspects of the invention the rilpivirine or a pharmaceutically acceptable salt
thereof and the one or more other antirstroviral agents, e.q. cabolegravir, are administersd
sequentially, in particutar by subcutaneous injection. in an embodiment of the eleventh to
thirteenth aspects of the invention, the rilpivirine or a pharmaceutically acceptable salt
thereof is administered first followed by a cabolegravir injection. In an embaodiment of the
eleventh to thirleenth aspects of the invention, the cabotegravir injection is administered
first followed by the rilpivirine or 2 pharmaceutically acceptable salt thereof.

For the avoidance of doult, the pharmaceutical composition according to the tenth aspect
of the invention can also be used in the trealments or preventions according to the
gigventh o thineenth aspects of the invention.
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GENERAL DEFINITIONS

The term “comprising” encompasses ‘including” as well as “consisting’, 8.¢. a compaosition
“‘comprising” X may consist exclusively of X or may include something addilional,

e.g. X + Y. The term “comprising” used herein also encompasses “consisting essentially
of', .g. a composition “comprising” X may consist of X and any other components that do
not materially affect the essential characteristics of the compaosition.

The term “about” in relation to a numerical value Y is optional and means, for example,
Y & 10%.

When a time interval is expressed as a specified number of months, it runs from a given
numbered day of a given month {0 the same numbered day of the month that falis the
specified number of months later. Where the same numbered day doss not exist in the
month that falls the specified number of months later, the time interval runs into the
following month for the same number of days it would have run if the same numbered day
would exist in the month that falis the specified number of months later.

When a time interval is expressed as a number of years, it runs from a given date of a
given year {o the same date in the year that falis the specified number of years later.
Where the same dale does not exist in the year that falls the specified number of years
later, the tims interval runs for the same number of days it would have run if the same
numbered day would exist in the month that falls the specified number of months later. In
other words, if the time interval staris on 28th February of a given year but ends in a vear
where there is no 28th February, the time period ends instead on 1st March in that vear.
The term “about” in relation {0 such a definition means that the time interval may end on a
date that is £ 10% of the time interval

in an embodimant, the time interval may start up to 7 days before or after the start of the

time interval and end up to 7 days before or after the end of the time inferval.
Al references cited herein are incorporated by reference in their entirety.
The invention will now be described with reference fo the foliowing examples. For the

avoidance of doubt, these examples do not limit the scope of the invention. Modifications

may be made whilst remaining within the scope and spirit of the invention.
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EXAMPLES

Exampie 1 - Adminisiration of rilpivirine with a hvaluronidase

This example compares the plasma kinatics after administration of a suspension of
rilpivirine with the plasma kinstics following sequential administration of first a
hyaluronidase solution then a rilpivirine suspension.

FPreparation of rilpiviring and hyaluronidase compositions

{a) Suspension of rilpivisine

A 3.380mL fill of 300 mg/ml suspension of rilpivirine (D50 = ~200nm) was prepared in 4R
giass vials with the following excipients;

¢ Poloxamer 338 (50 mg/mi)

« Glucose monohydrate (19.25 mg/mi)

« Sodium dihydrogen phosphate monchydrate (2.00 mg/mi)
e  Citric acid monohydrate {1.00 mg/mi}

+  Sodium hydroxide {0.868 mg/mi)

o Water for injection (q.5 ad 3mL)

The suspension was prepared as follows:

A buffer solution was prepared by dissalving cifric acid monohydrate, sodium dihydrogen
phosphate monehydrate, sodium hydroxide and, glucose monochydrate in water for
injection in a stainless stes! vessel. Poloxamer 338 was added {o the buffer solution and
mixed until dissolved. A first fraction of the poloxamer 338 buffer solution was passed
sequentially through a pre-filter and 2 serially-connacted stediis filters into a sterilized
stainless steel vassel The sterile drug substance (micronized irradiated) was aseptically
dispersed, via a charging isolator, into the sterile solution. The remaining fraction of
poioxamer 338 buffer solution was passed sequentially through a pre-filter and 2 serially-
connecied sterile fillers into the milling vessel io make up the suspension concentrate.
During and after addition of the drug substance, the suspension concentrate was mixed to
wet and disperse the drug substance,

Mifling of the suspension concentrate
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The suspension concentrate in the milling vessel was aseptically milled by circulating
through a sterflized stainless-steel milling chamber, using sterilized zirconia beads as
grinding media. During the milling process, the suspension circulated between the milling
chamber and the milling vessel by means of a peristaitic pump until the targst particle size

was achieved.

Dilution of the suspension concentrate fo final concentration

The suspension concentrate in the holding vessel was diluted with water for injection,
which is sterile filtered through a pre-filler and 2 serially connected sterile filters into this
vassel via the milling chamber and the 70 pum stainiess steel filter. After final dilution, the
vessel headspace is blanketed with nitrogen and the suspension was mixed undil
homogeneous,

Holding and filling of the final suspension

While mixing, the suspension was aseptically transferred from the holding vesselto the
time/prassurs (Vp) dosing vessel, from which the suspension was filled into vials which
were flushed with nitrogen, stoppered and capped with an aluminium seal with a flip-off

button.

(b) Soldion of hyaluronidase FHuPFH20)

A solution of rHuPH20 was prepared by diluting rHuPH20 concentrate (1x10% to
10,000 Uimi, by addition of 10 mM histiding, 300 mM sorbitel, T mg/mk methionine, pH
5.6, 0.04 % polysorbate 20 buffer.

The solution was sterile fitered and provided in 1 ml aliquot of 10,000 WmL filled inte 2R

sterile glass vials.

Procedure

St minipigs with body weights ranging from 20 to 25 kg at the start of the study were
used. The minipigs were fasted overnight before dosing. Three minipigs were dosead
subcutaneously in the loin with $.18 mL of the hyaluronidase solution (18,000 U/mL)}

followed by 900 mg/3ml of the rilpivirine nanosuspension at the same injection site
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{freatment group A). Three minipigs were dosed subcutanecusly in the loin with the 900

ma/3ml. of the conirol rilpivirine suspension (reatment group B — control). The injection

volume was 3mi rilpivirine suspension in both freatment groups.

Method - seguential administrafion

b A

10

1.

12.

13.
4.

16.

6.
17.

18.

18.

Flip-off rHuPH20 solution vial flip cap and wips with isopropy! alcohol wipe. Allow to
dry. Attach an 18G transfer nesdle 10 2 1 mL syrings.

Draw 0.35 mL into the syringe.

Prime the syringe and set liguid level to 0.25 mi in the syringe.

Remove transfer needie and attach syringe cap to 1 mb syringa.

Mix rilpivirine by horizontally shaking the container 30 timss over approximatsly
25cm within approximately 105 (a back and forth arm movement = 2 iimes). Ensure
well mixed/fully re-suspended.

Flip-off rilpivirine vial flip cap and wipe with isopropy! alcohol wipe. Allow {o dry.
Aftach 18G transfer needle to 5 ml syringe

fnvert vial and draw >3.2 mb info 5 mb syringe mib {or as much as can be removed
from vial}. Injecting 1-2 mb of air will faciiitate draw.

Deiach needle and attach a syrings cap to 5 mb syringe

. Invert syringe. Waill 5 minutes for hubbles {o setile.

Attach a winged infusion sei {o the HuPH20 1 mL syringe. Invert syringe and prime
off air so that liquid forms at the tip of the neadis. (019 mbL of rHUPHZ20 should be
in the ling)

Insert the winged infusion set into the subcutansous tissue of the target injection
site by pinching the skin and inserting the needie at a 30-45 degres angle.
Release the pinch,

UNSCREW rHuPHZ20 syringe from infusion set maintaining the needle in the skin.
Keep luer end (open end) pointed upwards 5o the liquid does not drain out of the
infusion line while preparing the ripivirine syrings. #t is advisable to have this
syringe prepared while the technician is inserting the rHuPH20 infusion fine.
Remove the syringe cap from tha 5 mL syrings with rilphviring. Remove air and set
the dose at 3.2 mi.

Aftach rilpivirine filled syringe to the open end of the infusion set.

injsct over 1 minute at a constant rate until the syringe plunger bottoms out {this
will leave approximately 0.19 mb of rilpiviting in infusion line)

Remove the winged infusion set and dispose.

Record any site leakage.
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Photography of injeciion site

= Injection site profrusions were gssessed visually.

5 Biood sampiing
¢ Blood samples of 2ml were taken from the jugular vein from all minipigs at time
intervals over the following 2160 hours. Blood samples were placed on EDTA
Within 1 hour of blood sampling, samples were centrifuged at 5°C at about 1900x g
for £10 minutes to allow plasma separation. Plasma was immediately fransferred
10 into & second tube and stored in the freezer within 1 hour after the start of
centrifugation. Plasma samples were analysed individually by means of a validated
LC-MS/MS method.

Pharmacokingtic Data Analysis
15 ¢ The pharmacokinetic profile of the blood plasma samples was evaluated using
non-compartmental pharmacokinetic analysis (using individual C, vs time profiles).
Mean plasma concentrations and PK parameters (Cmax, Tmax, 12 and AUC values)
ware measured and the results are provided in Table 1.

20 Results and discussion

Parameter rHuPH20 + ripivirine  {treatment | Rilpivirine {ireatment
group A} according fo the invention | group B) conirel

N 3 3

Crnax (nG/ML) 5224241 28.5 1 9.56

Tona® (11} 312 (24-312) 744 (312-1248)

Tiest™ (1) 2160 (2160-2160) 2160 (2160-2160)

AUCuq (ng*himb) | 24900 £ 7340 22330 £ 2930

AUC. (hg™himb) | 31200 27000 £ 3200

A (170} 0.0008 % 0.0002 0.0009 £ 0.00009

a: Median (Min-Max

b N=2 SUBJECT 0005 notincluded in caloulation of summary statistics
25

Table 1. Pharmacokinetic parameters

Table 1 and Figure 1 demonstrate that administration of a hyaluronidase and a

nanosuspension of rilpiviring according to the invention and administration of a
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nanosuspension of rilpiviring alone resulf in blood plasma levels of ripivirine over a period
of at ieast 3 months. Surprisingly a prolonged, extended, susiained releass profils of

rilpivirine is maintained when administersd with the hyaluronidase.

Example 2 ~ Effects of sequential and admixed administration of rilpivirine with a

hvaluronidase over 8 months after single administration

This example compares the plasma kinaiics, over a period of 8 months, for the following
three conditions (i} administration of a suspension of rilpiviring (control), (i) sequential
administration of first a hyaluronidase solution then a rilpivirine suspension and (i)
admixed administration of a hyaluronidase solution and a rilpivirine suspsansion.

Preparation of rilpiviring and hyaluronidass compositions

{(a) Suspension of rilpiviring

The suspension of riipivirine was prepared as described in Example 1.

)] Solution of hyaluronidase FHuFH20)

The solution of hyaluronidase was preparad as desciibad in Exampie 1.

Procedure

Nine minipigs with body weights ranging from 17 t¢ 21 kg at the siart of the study were
used. The minipigs were fasted overnight before dosing. The minipigs were anaesthetized
with propofol before dosing. Three minipigs were dosed subcutaneously in the loin with
(.44 ml of the hyaluronidase solution (10,000 UWml) followed by 1818 mg/6.06ml of the
rilpivirine nanosuspension at the same injection site {reatment group A - sequential).
Thres minipigs were dosed subcutansously in the loin with the 1818 mg/6.5mlb admixed
hyaluronidase solution (10,000 Uiml) + rilpivirine suspension {freatment group B -
admixed}. Three minipigs were dosed subcutanecusly in the loin with the 1830 mg/6.imbL
of the control rilpivirine suspension {reatment group © - controby. Vetbond 3M surgical
sealant was used {0 seal the injection sife o limit any leakage if necaessary.

Method ~ Rijpivirine control
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The control riipivirineg suspension was prepared and administerad by the following method.

1. Mix rilpivirine by horizontally shaking the container 30 times over approximately
& Z5cm within approximately 10s (a back and forth arm movement = 2 times). Ensure
well mixedifully re-suspended.
2. Flip-off rilpivirine vial flip cap and wipe with isopropyl alcohol wipe. Allow 1o dry.
3. Repeal steps 1-2 with a 2nd vial of rilpivirine. If there is a low draw, or unexpected
amount of air/settling after draw, a 3rd vial may need 1o be prepared to ensure the
10 proper dose lavel can be filled into the syrings.
4, Aftach 18G transfer needie fo 10 mi syringe.
5. invert vial and draw >3.2 mb into 10 mL syringe (or &5 much as can be removed
from vial). Injecting 1-2 mi of air will faciiitale draw.
Repeat step 5 with the 2nd vial so that at approximataly 6.5 mb of drug product is
15 in the 10 mb syringe. Important: see note in (step 3} about preparing a 3rd vial in
case of low volume draw.
Detach needle and attach a syringe cap to 10 mb syringe
Wait 5 minutes for bubbles to settle with syringe inveried.
Remove syringes cap, invert syringe prime off air.

20 Aftach a winged infusion sel.

ped S e B <

0. Set dose at 6.1 mL after filling infusion set line until liquid forms at tip of needie
{0.44 mi. undeliverable/dead volume will be in infusion set).
11, Insert the winged infusion set inio the subculaneous tissue of the target injection
site by pinching the skin and inserting the needle at a 30-45 degree angle.
25 12. Release the pinch.
13. Inject over 2 minutes at a constant rate until the syringe plunger boltoms out
14. Remove the winged infusion set and dispose.

15. Record any site leakage.

30 Method - (i} Sequenitial administration

The sequential administration of hyaluronidase selution and then rilpivirine suspension was

performed according to the following methad.

35 1. Flip-off rtHuPH20 solution vial flip cap and wipe with isopropy! alcehol wipe. Swirl
vigl. Aliow vial stopper to dry. Attach a 18G transfer needle to a 1 mb syringe.

2. Draw 0.70 mL into the syringe.
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3. Prime the syringe and set iquid levelio 0.60 mbL in the syrings.

4. Remove transier needle and atiach syringe cap to 1 mk syringe.

5. Mix rilpivirine by horizonially shaking the container 30 times over approximately
25em within approximately 10s (a back and forth arm movement = 2 times), Ensure
weall mixed/fully resuspended.

6. Flip-off rilpivirine vial flip cap and wipe with isopropy! alcohol wipe. Allow to dry.

7. Repeat steps 5-8 with & 2nd vial of rilpiviring. If there is a low draw, or unexpscied
amount of air/setiling afler draw, a 3rd vial may need {o be preparsd to ensure the
proper dose level can be filled into the syringe.

8. Aftach 18G iransfer needia to 10 mi syringe.

9. Invert vigl and draw >3.2 mi inte 10 mlb syringe (or as much as can be removed
from vial). Injecting 1-2 mbL of air will facilitats draw.

10. Repeat step U with the 2nd vial 50 that al approximately 6.5 mb of drug product is
inthe 10 mi. syringe. Imporiant: see nole in (step 7) about preparing a 3rd vial in
case of low volume draw.

11. Detach needle and altach a syringe cap to 10ml syrings

12. Invert syringe. Wail 5 minutes for bubblas {o settis,

13. Attach a winged infusion set to the rHUPHZ0 1 mb syringe. Inver syringe and prime
off air so that liquid forms at the tip of the neadis. (.44 ml of tHUPHZ20 should be
in the ling)

14. Insert the winged infusion set into the subcutansous lissue of the target injection
site by pinching the skin and insering the nsedie at a 30-45 degree angle.

15, Releass the pinch,

18. Unscrew fHuPH20 syringe from infusion set maintaining the needle in the skin.
Keep open end pointed upwards so the liguid does not drain out of the infusion line
while preparing the rilpivirine syrings. i is advisable to have this syringe prepared
while the technician is inserling the rHUPH20 infusion line.

17. Remove the syringe cap from the 10 mb syringe with rilpiviring. Ramove air and set
the dose al approximately 6.5 miL.

18. Altach rilpivirine filled syringe to the open end of the infusion sel.

19. Injgct over 1 minule at a consiant rate until the syrings plunger hottoms out {this
will leave approximately 0.44 mi of rilpiviring in infusion line}

20. Remove the winged infusion set and dispose.

21. Record any site leakage.

Method — (i} Admixed administration
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The admixed administration of hyaluronidase solution and rilpivirine suspension was
performed according to the following method,

& 1. Flip-off riHUuPH20 solution vial flip cap and wipe with isopropy! alcohol wipe. Allow {0
dry. Aftach a 18G transfer needie to a 1 ml syringe.

Draw 0.40 mb into the syringe.

Prime the syringe and set liguid level to 0.35 mi in the syringe.

BN

Remove transfer needle and attach syringe cap {o 1 mL syringe.
10

.U'i

Mix rilpivirine by horizontally shaking the container 30 times aver approximately
25cm within approximately 10s (@ back and forth arm movement = 2 times) .
Ensurs well mixed/fully resuspended.

6. Flip-off rilpivirine vial flip cap and wipe with isopropy! aleohol wipe. Allow to dry.

7. Remove syringe cap from 1 mb PH20 fillad syringe and attach 25G needle.

15 8. Prime the syringe so that liquid forms at nesdle tip and the syringe is set at
approximately 0.25 mbL

8. Insert 25 G needle/ iHUPH20 solution syringe into vial so that the neadis is in the
liquid.

10. Transfer 8.25 mb of rHuPH20 solution (2500 U) info rilpivirine vial.

20 11. Shake vial gently.

12. Repeat steps 1-10 {o prepare a second vial of rilpivirine with rHUPHZ20. If there is a
low draw, or unexpected amount of air/setling after draw, a 3rd vial may need o bs
prepared to ensure the proper dose level can be filled into the syringe.

13. Attach 18G transfer needie to 10 mL syringe.

25 14. Invert vial and draw >3.4 mb {or as much as can be removed from vial) into10 mbL
syringe. Injecling 1-2 mi of air will facilitate draw.

15. Repeat step 14 with the 2nd prepared vial so that at approximately 7.0 mL of drug
product is in the 10 mlL syringe. Impottant: see nole in (step 12) about preparing a
3rd vial in case of low volume draw.

30 16. Delach needle and attach a syringe cap to 10 ml syringe

17. Invert syrings and wail 5 minutes for bubbles {0 settle.

18. Remove syringe cap and prime off air so that a drop of liquid is al the needle, set
the dose to 6.5 mL after priming.

19. Altach a winged infusion set {o the 10 mL syringe. Invert syringe and prime off air

35 so that liquid forms at the tip of the needle,

20. Insert the winged infusion set into the subcutaneous tissue of the farget injection

site by pinching the skin and inserting the needie af a 30-45 degree angle.
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21. Inject over 1 minute at a constant rate untif the syringe plunger bottoms out (this
will leave approximatsly .44 mi of riipivirine in infusion ine}
22. Remaove the winged infusion set and dispose.

23. Record any site leakage.

Photography of injection site

e Injection site protrusions were assessed visually.

Bicod sampiing

s Blood samples of 2mbL were taken from the jugular vein from all minipigs at time
intervals over the following € months. Blood samples wers placed on EDTA. Within
1 hour of blood sampling, samples were centrifuged at 5°C at about 1900x g for
+10 minutes to allow plasma separation. Plasma was immediatsly transferred into
a second tube and stored in the freezer within 1 hour after the stan of
centrifugation. Plasma samples were analysed individually by means of a validated
LC-MS/MS method.

Pharmacokinefic Data Analysis
e The PK profiles of the blood plasma samples was evaluated using
non-compartmental pharmacokinetic analysis (using individual C, vs time profiles).
Mean plasma concentrations and PK parameters (Cuax and AUC values) were

measurad and the results arg provided in Table 2.

Fesulis and discussion

K paramsters after single subcutaneous administration of riipivirine nanosuspension at
BmlL with (sequential and admixed administration) and without rHuPH20 solution are shown
in Table 2.

rHuPH20  +  rilpivirine | rHuPH20 + | Rilpivirine
seguential {treatment group | rilpivirine admixed | {freatment  group
A} azccording  fo the | {treatment group | C}control

invention B} according fo the
invention
N 3 3 3
Mean Cnax | 148 94 49°

(ng/mb)
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rHuPH20  +  rilpivirine | rHuPHZ20 + | Rilpivirine
seguential {(treatment group | rilpivirine admixed | {freatment group
A}  szccording  fo the | {ireatment group | C}control
invention B} according to the
invention

Mean 38400 21000 22000

AUCo4

months

(ng*h/imL)

Mean 136000 107000 78300

AUCos

months

{ng*himl)

190

20

Table 2: Pharmacokinetic parameters

*Excluding an outlier minipig (with @ Cmax 0f 563 ng/ml at 7 hours post-adminisiration).

Table 2 and Figure 2 demonstrate that both sequential and admixed adminisiration of a

hyaluronidase and a nanosuspension of rilpivirine according o the invention and

administration of a nanosuspension of rilpiviring alone resulied in slow release from the

injection site with measurable blood plasma levels of rilpivirine over a period of at least

8 months. Surprisingly a prolonged, extendad, sustainsd release profile of ripivirine is

maintained when administered with the hyaluronidass both sequentially and afier admixed

administration.

Example 3 - Dissolution studies with varving pagticle size

This example compares the dissolution profile of three rilpiviting suspensions, each having

a different pariicle size.

Preparation of rilpiviting suspensions and meaasuremant of patticle size

A suspension of rilpiviring was preparsd according to the method described in Example 1

{suspension 1}. Two further suspensions, having the same composition as Example 1 but
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different parlicle sizes, were prepared by compounding and milling (suspensions 2 and 3)
as described below,

Preparation of suspensions 2 and 3

1. 586.62q water for injection was added {o a 2L glass beaker containing & magnetic stir
bar.

2.. The correct amount of citric acid monohydrate, sodium dihydrogen phosphate
monohydrate, sodium hydroxide was added and stirred until dissolved.

3. The corract amount of poloxamer 338 and glucose maonohydrate was added and stirred
untit dissolved,

4. The diluent was filtered through & 0.22 um filter, the beaker was rinsed with the
remaining 100mbL water for injection and fillered,

$. Rilpviring microfine was added and stirred until 2 homogenous suspension was
obtained.

8. 500mL of the suspension was transferred in sterilized beaker and placed in a double
walled cooled glass beaker with magnetic stir bar.

7. Start milling on Netzsch Labstar, mill untit farget particle size distribution is reached. For
suspension 2, milling time was about 180 minutes. For suspension 3, milling time was
about 35 minuies,

8. The particie size distribution was measured during milling.

9. Each suspension was diluted to 300mg/mk.

Particle size distribution measurement

The volume-basad particle size distribution of the rilpivirine suspensions was determinad
by means of wet dispersion laser diffraction, using a Malvern Mastersizer 3000 laser

diffraction (Malvem instruments) and Hydro MV wet dispersion module.

The particle size of the three riipivirine suspensions were as defined in Table 3.

Suspension D50 {am} $3.90 {um]}
1 0.29 £.69
2 0.39 1.91
2 2.48 5.55

Table 3: Farlicle sizes
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In vitro dissolution measurement

The dissolution of the three riipivirine suspensions in water was performed using Paddle
Apparatus (USP type 2, Ph.Eur, JP.) at 50 rpm in 800 mi of 6.0% w/v Polysorbate 20 in
0.05 M Sodium Phosphats buffer pH 7.4, at 5.0 £ 0.5°C. An amouni 0f 84.98 mg (= 0.06
ml x 1.083 g/mL (ihe theoretical density of the suspension}) 5% of homogeneous
suspension of rilpivirine {corresponding to 18 0.9 mg of rilpivirine) was added.

The determination of the quantily of rilpivirine present in the dissolution samples is based
upon a gradient ulira-high performance liguid chromatographic (UHPLC) method with UY

detection at 280 nm. Results are shown in Figure 3,

Results and discussion

Figure 3 demonstrates thal administration of riipivirine in the form of micro- or nanoparticles
having larger particle sizes as shown in Table 3 surprisingly lowered, ie. flaltened, the
digsolution profile of riipivirine.

Example 4 ~ Further dissolution studies with varving particle size

This example compares the dissolution profile of five rilpivirine suspensions, each having a
different particle size.

Preparation of rilpivirine suspensions and measurement of padicle gize

Five suspensions of rilpivirine were prepared according 10 a method corresponding o the
method described for suspensions 2 and 3 in Example 3. The volume-based parlicle size
distribution of the rilpivirine micro- or nanoparticles in suspension was determined according

1o a method corresponding {0 the method that is specified in Example 3.

Suspension 0,80 {pm) £,80 {um)
1 0.42 242
2 0.53 2.85
3 1.29 3.69
4 1.89 5.00
g 272 6.45
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Table 4: Particle sizes

{n vitro dissolution measurement

& The dissolution of the five rilpivirine suspensions in water was performed according to the
method that is specified in Example 3.

Resulls and discussion

10 Figure 4 and Table 4 demonstrate that as the particle size of rilpivirine in the form of micro-

or nanoparticies is increased the dissolution profile of rilpivirine is lowered, (e, flaltened.
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Also described herein are the following numbered clauses.

1. Rilpivirine or a pharmaceutically acceptable salt thereof and a hyaluronidase for use
in the treatmeant or prevention of HIV infection in a subject,

wherein the rilpiviring or a pharmaceutically acceptable salt thereof is in the form of
micro- oF nanoparticles in suspension,

wherein the rilpivitine or pharmaceutically acceptable sall thereof and hyaluronidase
are administered o the subject by subcuianecus or intramuscular injection, and

wherein the rilpivirine or pharmaceutically acceptable salf thereof and hyaluronidase
are administerad intermitiently at 2 time interval of about three months to about two years.

2. The rilpivirine or a pharmaceutically accapiable sall thereof and a hyaluronidass for
use according o clause 1, wherein the hyaluronidase is recombinant human hyaluronidase
{e.g. rHUPH20 enzyme), for example, comprising the amino acid sequence of BEQ D NO:
1.

3 The rilpivirine or a pharmacsulically acceptable salt thereof and a hyaluronidase for
use according to any one of the preceding clauses, wherein the time interval is about three

maonths to about one year,

4. The rilpivirine or a pharmaceutically acceptable salt thereof and a hyaluronidase for
use according o clause 3, whersin ths time inlerval is about three months o about six
months.

5. The rilpivirine or a pharmaceutically acceptable sall thereof and a hyaluronidase for
use according {0 clause 3, wherein the time inferval is about six months to about one year,
in particular wherein the time interval is about six months.

8. The rilpivirine or a pharmaceutically acceptable sall thereof and a hyaluwronidass for
use according to any one of the preceding clauses, wherein the rilpiviring or a
pharmaceutically  acceplable  salt  thersof and  hyaluronidase are  administered

simultansously or sequentially.

7. The rilpivirine or a pharmaceutically acceptable salt thereof and a hyaluronidase for
use according to any one ofthe preceding clauses, wherein the micro- or nanoparticles have

a surface modifier adsorbed to their surface.
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8. The rilpivirine or a pharmaceutically acceptable sall thereof and a hyaluronidase for
use according to clause 7, whersin the surface modifier is a poloxamer.

9. The riipivirine or a pharmaceutically acceptable salt thereof and a hyaluronidase for
use according to clauss 8, wherein the poloxamer is poloxamer 338,

10, The rilpivirine or a pharmaceutically acceptabie salt thereof and a hyaluronidase for
use according to any one of the preceding clauses, whersin the average effective particle

size of the micro- or nanoparticles is less than about 1 um.

11, The ripivirine or a pharmaceutically acceptable sall thereof and a hyaluronidase for
use according to clause 10, wherein the averags effective particle size of the micro- or

nanoparticles is less than about 500 nm.

12.  The rilpivirine or a pharmaceuticaily accepiable salt thereof and a hyaluronidass for
use according to clause 11, wherein the average effective particle size of the micro- or
nanoparticles is from about 100 nm to about 300 nm,

13.  The tilpivirine or a pharmaceutically accepiable sall thereof and a hyaluronidase for
use according to clause 12, wherein the average effective paricle size of the micro- or

nanoparticles is from about 150 nm to about 250 nm.

14, The rilpiviring or & pharmaceuticaily acceptabie salt thereof and a hyaluronidase for
use according to clause 13, wherein the average effective paricle size of the micro- or

nanoparticles is from about 180 nm o about 220 nm.

15, The riipiviring or a2 pharmaceutically acceptable salt thereof and a hyaluronidase for
use according to any one of the preceding clauses, wherain the rilpivirine or a
pharmaceuticglly acceptable sali thersof and the hyaluronidase are administered

sequentially.

16.  The ripivirine or a pharmaceutically acceptable sall thereof and a hyaluronidase for
use according to any one of the preceding clauses, wherein the rilpivirine or a
pharmaceutically acceptable salt thereof and hyaluronidase are administered in separate
pharmaceutical compositions.
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17, The ripivirine or a pharmaceutically acceptable sall thereof and a hyaluronidase for
use according to clause 18, wherein the pharmaceutical composition comprising the
hyaluronidase is a solution, and the concentration of the hyaluronidase in the solution is from
about 50 to about 10,000 UimL, in particular is about 2,000 Uimb.,

18.  The rilpiviring or a pharmaceuticaily acceplabie salt thereof and a hyaluronidass for
use according to any one of clauses 1-14, wherein the rilpiviring or a pharmaceutically
acceptable salt thersof and the hyaluronidass are administered as a combined

pharmaceutical composition.

19, The ripivirine or a pharmacseutically acceptable sall thereof and a hyaluwronidase for
usg according to any one of the preceding clauses, wherein the rilpiviring or a
pharmaceutically acceplable salt thereof and the hyaluronidase are administered by

subcutaneous injection.

28, The riipiviring or a pharmaceutically acceptable salt thereof and a hyaluronidase for
use according o any one of the preceding clauses, wherein the suspension comprises a
pharmaceutically acceptable aquecus carrier in which the riipiviring or a pharmaceutically

acceptable salt thereof is suspended.

21, The rilpivirine or a pharmaceulically acceptable salt thereof and a hyaluronidase for
use according {0 any one of the preceding clauses, wherein the treatment or prevention of
HIV infection is treatment of HIV infection.

22, The rilpivirine or a pharmaceutically acceptable sall thereof and a hyaluronidase for
use according to clause 21, wherein sach administration of the rilpiviine or &
pharmaceutically acceptable salt thereof comprises from about 2700 mg to about 5400 mg
of tilpivirine or a pharmaceutically acceptable sall thereof, in particular from about 2700 myg
o about 4500 my of rlipivirine or a pharmaceutically acceptable salt thereof,

23, The rilpivirine or a pharmacsutically acceptable salt thereof and a hyaluronidase for
use gccording to any one of the preceding clauses, wherein the HIV infection is
HIV type 1 (HIV-1) infection.

24, The rilpivirine or a pharmaceutically acceptable salt thereof and a hyaluronidase for

use according to any one of the preceding clauses, wherein the subject is a human.
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25, The ripivirine or a pharmaceutically acceptable sall thereof and a hyaluronidase for
use according to any one of the preceding clauses, wherein the rdipiviine or a

pharmaceutically acceptable sall thereof is rilpivirine.

26, A combination for use in the treatment or prevention of HIV infection, wherein the
combination comprises rilpiviring or a pharmaceutically acceptable sal thereof and a
hyaluronidase,

wherein the riipivirine or pharmaceutically acceptable salt thereof is in the form of
micro- of nanoparticles in suspension, and

wherein the combination is administered intermittently by subculanecus or
intramuscular injection at a fime interval of about three months {0 aboul two years,

27.  The combination for use according o clause 26, wherein the hyaluronidase is
recombinant human hyaluronidase (e.g. tHUPH20), for example, comprising the amino acid
sequence of SEQ ID NG 1.

28.  The combination for use according {0 any one of clauses 26-27, wherein the time

interval is about three manths to about one year.

29. The combination for use according o clause 28, wherein the time interval is ghout

three months to about si months.

30, The combination for use according o clause 28, wherein the time interval is ahout

sb months {o about one year, in particular wherein the time interval is about six months.

31, The combination for use according {0 any one of clauses 28-30, wherein the
rilpiviring or a pharmaceutically acceptable sait thereof and hyaluronidase are administered

simultansously or sequentially.

32.  The combingtion for use according to any one of clauses 28-31, wherein the micro-
or nanoparticies have a surface modifisr adsorbed to their surface,

33. The combination for use according to clause 32, wherein the surface modifier is a

paloxamer.

34.  The combination for use according to clause 33, wherein the poloxamer is
poloxamer 338,
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35,  The combination for use according to any one of clauses 256-34, wherein the average

affective particle size of the micro- or nanoparticles is less than about 1 um.

36,  The combination for use according o clause 35, wherein the average effective
particle size of the micro- or nanoparticles is less than about 500 nm.

37.  The combination for use according to clause 36, wherein the average effective

particle size of the micro- or nanoparticles is from about 100 nm {o about 300 nm.

38,  The combination for use gccording to clause 37, wherein the average effeclive
patticle size of the micro- or nanaparticles is from abowt 150 nm to about 250 nm.

38, The combination for use according to clause 38, wherein the average effective

patticle size of the micro- or nanoparticles is from about 180 nm to about 220 nm.

48, The combination for use according {o any one of clauses 28-39, wherein the
rilpiviring or a pharmaceutically acceptable salt thereof and the hyaluronidase are

adminisiered sequentially.

41, The combination for use according fo any one of clauses 28-40, wherein the
rilpivirine or a pharmaceutically acceptable sall thereof and hyaluronidase are administered
in separate pharmaceutical compositions.

42.  The combination for use according to clause 41, wherein the pharmaceudical
composition comprising the hyaluronidase is a solution, and the concentration of the
hyaluronidase in the solution is from ahout 50 to about 10,000 U/mL, in particular is about
2,000 Ui,

43 The combination for use according to any one of clauses 28-39, wherein the
riipivirine or a pharmaceutically accepiable salt thereof and the hyaluronidase are

administered as a combined pharmaceutical composition.

44, The combination for use according {0 any one of clauses 28-43, wherein the
rilpiviring or a pharmaceutically acceptable salt thereof and the hyaluronidase are

administered by subcutaneous injection.
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45,  The combingtion for use according to any one of clauses 26-44, wherein the
suspension comprises a pharmaceuiically accepiable aqueocus carrier in which the rilpivitine

or a pharmaceutically acceptable salf thereof is suspandad.

46, The combination for use according o any one of clauses 26-45, wherein the
treatment or prevention of HIV infection is treatment of HIV infection.

47, The combination for use according {o clause 46, wherein sach administration of the
rilpivirine or a pharmaceutically acceptable salt theresf comprises from about 2700 mg to
about 5400 mg of riipivirine or a pharmaceutically acceptabls salt thereof, in particular from
about 2700 myg 1o abowt 4500 mg of rilpiviring or a pharmaceutically acceptable salt thereof,

48.  The combination for use according to any one of clauses 26-47, wherein the HiV
infection is HiV type 1 (HIV-1) infection,

49, The combination for use according 10 any one of clauses 26-48, wherein the subject

is a human.

53,  The combination for use according to any one of clauses 26-49, wherein the
riipivirine or a pharmaceutically acceptable salt thereof is riipivirine.

51.  Products containing rilpivirine or a pharmacsutically accaplable salt thereof and a
hyaluronidase as a combined preparation for simultaneous or sequential use in the
freatment or prevention of HIV infection by subcutaneous or intramuscular injection,

wherein the rilpivirine or pharmaceutically accepltable salt thereof is in the form of
micre- or nanopariicles in suspension, and

wherein the rilpivirine or pharmaceutically acceptable salt thereof and the
hyalurenidase are administerad intermittently at a time interval of about three months fo
about two years.

2. The products for simultaneous or sequential use according to clause 51, wherein the
hyaluronidase is recombinant human hyaluronidase {eg. rHuPHZD), for example,

comprising the amino acid sequence of SEQ ID NO: 1.

83.  The products for simultaneous or sequential use according to any one of clauses

51-52, wherein the time interval is about three months to about one year.
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54, The products for simultansous or sequential use according {o clause 53, wherein the
time interval is about three months 1o about six months.

55.  The products for simultaneous or sequential use according to clause 53, wherein the
time interval is about six manths o about one year, in particular wherein the time inlerval is
about six months.

56.  The products for simullanecus or sequential use according to any ong of clauses
51-55, wherein the rilphviring or a pharmaceutically acceptable salt thersof and

hyaluronidase are administersd sequentially.

57.  The producis for simultaneous or sequential use according to any ons of clauses

51-56, wherein the micro- or nanoparticles have a surface modifier adsorhed fo their surface.

58.  The products for simultaneous or sequential use according to clause 57, wherein the

surface modifier is a poloxamer.

589.  The products for simultaneous or sequential use according to clause 58, wherein the

poloxamer is poloxamer 338.

80, The products for simultansous or sequential use according to any one of clauses
51-58, wherein the averags effective patticle size of the micro- or nanoparticles is less than
about 1 um.

61.  The products for simultansous or sequential use according to clause 60, wherein the
average effective parlicle size of the micrg- or nanoparticles is less than about 500 nm.

62.  The products for simultaneous or sequential use according to clause 61, wherein the
average effective particle size of the micro- or nanoparticles is from about 106 nm {o about
300 nm.

63.  The products for simultaneous or sequential use according to clause 62, wherein the
average effective particle size of the micro- or nanoparticles is from about 150 nm to about
250 nm.
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64.  The products for simultansous or sequential use according o clause 63, wherein the
average effective particle size of the micro- or nanopariicles is from about 180 nm to about
223 nm.

685,  The producis for simulianeous or sequential use according fo any ong of clauses
51-64, wherein the rilpivirine or a pharmaceutically acceptable salt thereof and the
hyaluronidase are administered sequentially by subcutaneous injection.

66.  The producis for simultaneous or sequential use according fo any one of clauses
51-85, wherein the rilpivirine or a pharmaceutically accsplable salt thereof and
hyalurenidase are administered in separate pharmaceutical composiiions.

7.  The products for simulianeous or sequential use according 1o clause 66, whersin the
pharmaceutical composition comprising the hvaluronidase is a solution, and the
concentration of the hyaluronidase in the solution is from about 50 o about 10,000 U/mil, in
particular is about 2,000 Uimk..

68.  The products for simultaneous or sequential use according to any one of clauses
51-64, wherein the rilpivirine or a pharmaceutically acceplable salt thersof and the
hyaluronidase are administered as a combined pharmaceutical composition.

688.  The products for simultanecus or sequsntial use according to any one of clauses 51-
68, wherein the rilphirine or a pharmaceutically acceplable salt thereof and the

hyaluronidase are administered by subcutaneous injection.

70, The products for simuitanecus or sequential use according {0 any one of clauses
51-68, wherein the suspension comprises a pharmaceutically acceptable agueous carmier in

which the rilpivirine or & pharmaceutically acceptable salt thereof is suspended.

71, The producis for simultaneous or sequential use according o any one of clauses
51-70, wherein the treatment or prevention of HIV infection is treaimeant of HIV infaction.

72.  The producis for simultaneous or sequential use according to clause 71, wherein
each administration of the riipivirine or a pharmaceutically acceptable salt thereof comprises
from about 2700 mg to about 5400 mg of rilpivirineg or a pharmaceutically acceptable sali
thereof, in particular from about 2700 mg to about 4500 mg of rilpivirine or a
pharmaceutically accepiable salt thersof,
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73, The producis for simulianeous or sequential use according {o any ong of clauses
51-72, wherein the HIV infection is HIV type 1 (HIV-1} infection.

74, The products for simultaneous or sequential use according to any ong of clauses
51-73, wherein the subject is a human.

75, The products for simuitanecus or sequential use according to any ong of clauses

51-74, wherein the rilpivirine or a pharmaceutically acceptable salt thereof is rilpivirine.

76, Ak of parts comprising riipivirine or a pharmaceutically acceptable salt thereof and
a hyaluronidass for simultaneous or sequential uss in the freatment or pravention of HIV
infection by subculaneous or inframuscular injection,

wherein the rilpivirine or a pharmacsutically acceptable salt thersof is in the form of
micro- of nanoparticles in suspension, and

wharein the nipivirine or a pharmaceutically acceptable sall thereof and the
hyaluronidase are administered infermiltently at a time interval of about three months {o

about two years.

77.  The kit of parts for simultanecus or sequential use according to clause 76, wherein
the hyaluronidase is recombinant human hyaluronidase (e.g. rHuPH20), for example,

comprising the amino acid sequencs of SEQ ID NO: 1.

78.  The kit of parts for simultaneous or sequential use according to any one of clauses

76-77, wherein the time interval is about three months {0 about one year.

79 The kit of parts for simultanecus or sequential use according to clause 78, whersin

the tims interval is about three months {0 about six months.

83.  The kit of parls for simullaneocus or sequential use according to clause 78, wherein
the time interval is about sbomonths {0 about one year, in particular whearein the tims interval

is about six months.

81, The kit of parts for simultanecus or sequential use according to any one of clauses
76-80, wherein the rilpivirine or a pharmaceufically acceptable salt thereof and

hyaluronidase are administered sequentially.
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82.  The kit of parls for simuitaneous or sequential use according 1o any one of clauses
76-81, wherein the micro- or nanoparticiss have a surface modifisr adsorbed to their surface,

83.  The kit of parls for simultaneous or sequential use according {o clause 82, whersin
the surface modifier is a poloxamer.

84.  The kit of parts for simultaneous or sequential use according 1o clause 83, whersin
the poloxamer is poloxamer 338.

85 The kit of parts for simulanecus or sequential use according to any one of clauses
76-84, wherein the average affeclive particle size of the micre- or nanopariicles is less than

about 1 ym.

86,  The kit of parts for simultaneous or sequential use according o clause 85, whersin

the average effective particle size of the micro- or nanoparticles is less than about 50C nm.

87. The kit of parts for simullanecus or sequential use according {0 clause 86, whersin
the average effective particle size of the micro~- or nanoparticles is from about 100 nm to
about 300 nm.

88.  The kit of parts for simultaneous or sequential use according o clause 87, wherein
the average effective paricle size of the micro- or nanoparticles is from about 150 nm to
ahout 250 nm.

83.  The kit of parls for simultaneous or sequential use according io clause 88, whersin
the average effective particle size of the micro- or nanoparticles is from about 180 nm to
about 220 nm.

88,  The kit of parts for simuitansous or sequential use according {0 any one of clauses
76-89, wherein the rilpivirine or a pharmaceutically acceptable sall thereof and the

hyaluronidase are administersd sequentially by subcutaneous injection.

91,  The kil of pants for simultansous or sequential use according to any one of clauses
78-90, wherein the rilpivirine or a pharmaceutically acceplable salt thereof and
hyaluronidase are administered in separate pharmaceutical composiiions.
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92,  The kit of parls for simultaneous or sequential use according {o clause 91, whersin
the pharmaceutical composition comprising the hyaluronidase is a solution, and the
concentration of the hyaluronidase in the solution is from about 50 to about 10,000 Uimk, in
particular is about 2,000 UmL.

93,  The kit of parts for simuitaneous or sequential use according to any one of clauses
76-89, wherein the rilpiviring or a pharmaceutically acceptable salt thereof and the
hyaluronidase are administered as a combined pharmaceutical composition.

4. The kit of parts for simultaneous or sequential use according 10 any one of clauses
76-93, wherein the rilpivirine or a pharmaceutically acceptable salt thereof and the
hyaluronidase are administered by subcutaneous injection.

85, The kit of parts for simultanecus or sequential use according (o any one of clauses
76-94, wherein the suspension comprises a pharmaceutically acceptable agueous carrier in
which the rilpivirine or a pharmaceutically acceptable salt thereof is suspended.

96.  The kit of parts for simuitaneous or sequential use according to any one of clauses

76-95, wherein the treaiment or prevention of HIV infection is freatment of HIV infection.

897, The kit of parts for simultaneous or sequential use according o clause 98, wherein
each administration of the riipiviring or a pharmaceutically acceptable salt thereof comprises
from about 2700 mg {0 about 5400 mg of rilpivirine or a pharmaceutically acceptable salt
thereof, in particular from about 2700 mg io about 4500 mg of rilpiviine or a

pharmaceutically acceptable salf thereof.

8. The kit of parts for simultanecus or sequential use according to any one of clauses
76-97, wherein the HIV infection is HIV typs 1 (HIV-1) infection.

99, The ki of parts for simuitaneous or sequential use according to any one of clauses
76-98, wherein the subject is a human.

180, The kit of parts for simuitaneous or sequential use according to any one of clauses

78-99, wherein the rilpivirine or a pharmaceutically acceptable salt thereof is rilpivirine.
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101, Rilpivirine or a pharmaceutically acceptable salt thereof in the form of micro- or
nanoparicles in suspension for use in the irsatment or prevention of HIV infection by
subcutaneous ar intramuscular injection,

wherein the rilpivirine or pharmaceutically accepiable salt thereof is administered in
combination with a hyaluronidase that is administerad by subcutaneous or inframuscular
injection, and

wherein the rilpivirine or pharmaceutically acceptable salt thereof and the
hyaluronidase are administersd intermitiently at a time interval of about three months to

about two years.

102,  The rsilpivirine or & pharmaceutically accepiable sall thereof for use gecording to
clauss 101, whersin the hyaluronidase is recombinant human hyaluronidass {s8.g.
rHUPHZ20), for example, comprising the amino acid sequence of SEQ 1D NO: 1.

183.  The rilpivirine or a pharmaceutically accepiable salt thereof for use according fo any
one of clauses 101-102, whersin the fimes interval is about thres months 1o about one year.

104.  The riipivirine or a pharmaceutically acceptable salt thereof for use according to
clause 103, wherein the time interval is about three months to about six months, in particular
wherein the time interval is about six months.

105.  The rilpiviring or a pharmaceutically acceptable salt thereof for use according to

clause 103, wherein the time inferval is about six months to about one year,

106.  The riipivirine or a pharmaceutically acceptabie sall thereof for use according fo any
one of clauses 101-105, wherein the rilpivirine or a pharmaceutically acceptable salt thereof
and hyaluronidase are administered simultansously or sequentiaily.

107.  The rilpivirine or a pharmacsutically acceptabie salt thereof for use according {o any
one of clauses 101-106, wherein the micro- or nanoparticles have a surface modifier

adsorbed to thelr surface.

108.  The rilpiviring or a pharmaceutically acceptable salt therecf for use according to

clause 107, wherein the surface modifier is a poloxamer.

188.  The rilpivirine or a pharmaceutically acceptable salt thereof for use according to

clause 108, wherein the poloxamer is poloxamer 338,
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110, The dipiviring or a pharmaceutically acceptable salt thereof for use according o any
one of clauses 101-108, wherein the average effective particle size of the micro- or

nanopariicles is less than about 1 pm.

111, The rilpivirine or a pharmaceutically acceptable salt thereof for use according fo
clause 110, whearein the average effective particle size of the micro- or nanoparticles is less
than about 500 nm.

112.  The rilpivirine or a pharmacsutically acceptable salt thereof for use according o
clause 111, wherein the average effective parlicle size of the micre- or nanoparticies is from
about 100 nm to about 300 nm.

113, The rilpivirine or & pharmaceutically acceptable salt thereof for use according to
clause 112, wherein the average effective particle size of the micro- or nanoparticies is from
about 150 nm to about 250 nm.

114, The riipivirine or a pharmaceutically acceptable salt thereof for use according to
clause 113, wherein the average effective particle size of the micro- or nanoparticles is from
about 180 nm to about 220 nm.

115, The ripiviring or a pharmaceutically acceptable salt thereof for uss according o any
one of clauses 101-114, wherein the rilpivirine or a pharmaceutically acceptable salt thereof

and the hyaluronidase are administered sequentially.

116, The rilpiviring or a pharmaceutically acceptabie salt thereof for use according to any
one of clauses 101-115, wherein the rilpivirine or a pharmaceutically acceptable salt thereof

and hyaluronidase are administered in separate pharmaceutical compositions.

117.  The sipivirine or a pharmaceutically acceptable salt thereof for use according fo
clause 116, wherein the pharmaceutical composition comprising the hyaluronidase is a
sofution, and the concentration of the hyaluronidase in the solution is from about 50 to about
16,000 Uiml, in particular is about 2,000 Wiml.

118, The rilpivirine or a pharmaceutically acceptabie salt thereof for use according fo any
one of clauses 101-114, wherein the rilpivirine or a pharmaceutically acceptable salt thereof
and the hyaluronidase are administersd as a combined pharmacautical composition.
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one of clauses 101-118, wherein the riipivirine or a pharmaceutically accaptable salt thereof

and the hyaluronidase are administered by subcutansous injection.

120.  The rilpivirine or a pharmaceutically acceptabie salt thereof for use according to any
one of clauses 101-119, whersin the suspension comprises a pharmaceutically acceptable
aqueous carrier in which the rilpivirine or a pharmaceutically accepiable salt thereof is

suspended.

121, The rilpivirine or a pharmaceutically acceptabie sall thereof for use according o any
one of clauses 181-120, wherein the treatment or prevention of HIV infection is treatment of
HiV infection.

122, The rilpivirine or a pharmaceutically acceptable salt thereof for use according to
clause 121, wherein each administration of the rilpiviring or a pharmaceutically acceptable
salt thereof comprises from about 2700 mg o about 5400 mg of ripivirine or a
pharmaceutically acceptable salt thereof, in particular from about 2700 mg o about 4500

mg of rilpivirine or a pharmacesutically acceptable salt thereof.

123, The rilpivirine or a pharmaceuticaily acceptabie salt thereof for use according to any

one of clauses 101-122, wherein the HIV infaction is HIV type 1 (HIV-1) infection.

124.  The rilpivirine or a pharmaceutically acceplabie salf thereof for use according to any

one of clauses 101-123, wherein the subject is g human.

125, The rilpivirine ar a pharmaceutically acceptable salt thereof for use according to any
one of clauses 101-124, wherein the rilpivirine or a pharmaceutically acceplable salt thersof

is rilpivirine.

126.  Use of rilpivirine or a pharmaceutically acceptabis salt thereof for the manufacture of
a medicament for treating or preventing HiV infection in a subject,

wherein the rilpivirine or pharmaceutically acceptable sall thereof is in the form of
micro- o nanoparticles in suspension and is administered in combination with a

hyaluronidase,
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wherein the rilpiviring or pharmacsutically acceptable salt thereof and the
hyaluronidase are administered {o the subject by subcutaneous or inframuscular injection,
and

whergin the ripiviine or pharmaceutically acceptable sall thereof and the
hyaluronidase are administersd intermitiently at a time interval of about three months o

about two vears.
127.  The use according o clause 126, wherein the hyaluronidase is recombinant human
hyaluronidase {e.g. itHuPH20), for example, comprising the amino acid sequence of SEQ ID

NO: 1.

128.  The use according to any one of clauses 128-127, whersin the time interval is about

three months to ghout one year.

128.  The use according to clause 128, wherein the time interval is about three months o

about six months.

130.  The use according o clause 129, wherein the time interval is about six months to

about one year, in particular wherein the time interval is about six months.
131.  The use according to any one of clauses 126-130, wherein the rilpivirine or a
pharmaceutically acceplable salt thereof and hyaluronidase are administsred

simultaneously or sequentially.

132. The use according to any one of clauses 126-131, wherein the micro- or
nanoparticles have a surface modifier adsorbed fo their surface,

133, The use according to clauss 132, whersin the surface modifier is a poloxamer,

134.  The use according o clause 133, wherein the poloxamer is poloxamer 338,

135.  The use according to any one of clauses 126-134, wherein the average effective

patticle size of the micro- or nanoparticles is less than about 1 um.

136.  The use according to clause 135, wherein the average effective particle size ofthe

micro- of nanoparticles is less than about 500 nm.
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137, The use according to clause 1356, wherein the average effective particle size ofthe
micro- or nanoparticles is from about 100 nm to about 300 nm.

138,  The uss according to clause 137, wherein the average effective particle size ofthe
micro- or nanopariicles is from about 150 nm to about 280 nm.

138,  The uss according to clause 138, wherein the average effective particle size of the
micre- or nanoparticles is from about 180 nm to about 220 nm.

140, The use according to any one of clauses 126-139, wherein the rilpiviring or a
pharmaceutically acceptable sall thereof and the hyaluronidase are administered

sequsntially.

141, The use according to any one of clauses 126-140, wherein the rilpiviing or a
pharmaceutically acceptable sall thereof and hyaluronidase are adminisiered in separate
pharmaceutical compositions.

142. The use according fo clause 141, wherein the pharmaceutical composition
comprising the hyaluronidase is a solution, and the concentration of the hyaluronidase in the
solution is from about 50 {o about 10,000 UimL, in particular is about 2,000 UimL.

143.  The use according fo any one of clauses 126-138, wherein the rilpivirine or a
pharmaceytically acceptable salt thereof and the hyaluronidase are administiered as &

combined pharmaceutical composition.

144, The use according to any one of clauses 126-143, wherein the rilpivirine or a
pharmaceutically accepiable salt thereof and the hyaluronidase are administered by

subcutanaous injection.

145. The use according fo any one of clauses 128-144, wherein the suspension
comprises a pharmacsutically acceptable agueous carrier in which the rilpivirine or a

pharmaceutically acceptable sali thereof is suspended.

148, The use according to any one of clauses 128-145, wherein the use is for the
manufacture of a medicament for treating HIV infection in a subject.



WO 2022/109555 PCT/US2021/072453

10

15

20

30

76

147, The use according o clause 146, wherein egch administration of the riipivirine or a
pharmaceutically accepiable sall thereof comprises from aboul 2700 mg to about 5400 mg
of riipivirine or a pharmaceutically acceptable salt thereof, in particular from abowt 2700 mg

to about 4500 myg of rilpivirine or a pharmaceutically acceptable salt thereof,

148. The use according {o any one of clauses 126-147, wherein the HIV infeclion is
HIV type 1 (HIV-1) infection.

149, The use according {0 any one of clauses 126-148, wherein the subject is a human.

150, The use according to any one of clauses 126-149, wherein the rilpivirine or a
pharmaceutically acceptable salt thersof is rilpivirine.

181, A combination comprising tiipiviring or a pharmaceutically acceptable salt thereof
and a hyaluronidase, wherein the rilpivirine or a pharmaceutically acceptable salt thereof is
in the form of micro- or nanoparticles in suspension.

152,  The combination according to clause 151, wherein the hyaluronidase is recombinant
human hyaluronidass {8.g. rHuPH20), for example, comprising the amino acid sequence of
SEQID NO: 1.

153.  The combination according to any one of clauses 151-182, wherein the rilpivirine or
a pharmaceutically acceplable salt thereof and hyaluronidase are formulated for

simultansous or sequential administration.

154, The combination according 1o any ong of clauses 151-183, wherein the micro- or

nanaparticles have a surface modifier adsorbed to their surface.

155. The combination according to clauss 154, wherein the surface modifier is a

poloxamer.

166,  The combination according to clause 155, wherein the poloxamer is poloxamer 338.

187.  The combination according fo any one of clauses 151-156, wherein the average

effective particle size of the micro- or nanoparticles is less than about 1 um.
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168, The combination according to clause 157, wherein the average effeclive particle size
of the micro- or nanoparticles is less than aboul 500 nm.

158,  The combination according o clause 158, wherein the average effeclive particle size
of the micro- or nanoparticles is from about 100 nm to about 300 nm.

160,  The combination according o clause 159, wherein the average effective particle size
of the micro- or nanoparticles is from about 150 nm 1o about 250 nm.

1681,  The combination according 1o clause 160, wherein the average effective pariicle size
of the micro- or nanoparticles is from about 180 nm 1o about 220 nm.

162.  The combination according to any one of clauses 151-161, wherein the rilpivirine or
& pharmaceutically acceptable salt thereof and the hvaluronidase are formulated for

sequential administration.

1683, The combination according to any one of clauses 151-162, wherein the rilpiviring or
a pharmaceutically acceptable sall thereof and/or hyaluronidase arefis formulated for

adminisiration in saparate pharmaceutical compositions.

1684. The combination according to clause 183, wherein the pharmaceutical composition
comprising the hyaluronidass is a solution, and the concentration of the hyaluronidase in the
solution is from about 50 1o about 10,000 UimL, in particular is about 2,000 UimL.,

165.  The combination according to any one of clauses 151-161, wherein the rilpiviring or
a pharmaceutically acceplable salt thereof and the hyaluronidase are formulated for
administration as a combined pharmaceutical composition.

166. The combination according to any one of clauses 151-185, wharein the rilpivirine or
a pharmaceutically accepiable salt thereof and the hyaluwronidase are formulated for
administration by subcutanaous injection.

167.  The combination according fo any one of clauses 151-168, wherein the suspension
comprises a pharmaceutically acceptable aguecus carrier in which the rilpiviring or a
pharmaceutically acceptable salt thereof is suspended.
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168.  The combination according to any one of ciauses 151-167, wherein the rilpiviring or
a pharmacsuiically acceptable sall thereof is riipivirine.

169, AKit of parts comprising riipivirine or a pharmaceutically accaptable salt thereof and
a hyaluronidase, whersin the rilpivirineg or a pharmaceutically accepiable salt thereof is in
the form of micro- or nanoparticles in suspension.

170,  The kit of parts according {o clause 168, wherein the hyaluronidase is recombinant
human hyaluronidase {e.g. rHuPH20), for example, comprising the amino acid sequence of
SEQIDNO: 1.

171, The kit of parts according to any one of clauses 169-170 wharein ths rilpivirine or a
pharmaceutically acceptable salt thereof and hyaluronidase are formulated for simullanecus

or sequential administration.

172, The kit of paris according to any one of clauses 168-171, wherein the micro- or
nanoparticles have a surface modifier adsorbed {o their surface.

173, The kit of paris according to clause 172, wherein the surface modifier is a poloxamer.

174, The kit of parits according to clause 173, wherein the poloxamer is poloxamer 338,

175.  The kit of parls gecording 1o any one of clauses 169-174, wherein the average

effective paricle size of the micro- o nanoparticles is less than about 1 um.

176, The kit of paris according io clause 175, wherein the average effective particle size
of the micro- or nanoparticles is less than about 500 nam.

177.  The kit of parts according to clause 176, wherein the average effective particle size

of the micro- or nanoparticles is from about 100 nm {o about 300 nm.

178.  The kit of parts gecording to clause 177, wherein the average efiective parlicle size

of the micro- or nanoparticles is from about 150 nim to about 250 nm.

179, The kit of parts according to clause 178, wherein the average sffective pariicle size

of the micro- or nanoparticles is from about 180 nim to about 220 nm.
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180.  The kit of parts according {o any one of clauses 169-179, wharein the riipivirine ora
pharmaceutically acceptable salt thereof and the hyaiuronidase are formulated for

sequential administration.

181.  The kit of parts according to any one of clauses 168-180, whersin the rilpivirine ora
pharmaceutically acceptable salt thereof andior hyaluronidase arefis formulated for
administration in separate pharmaceutical compositions.

182.  The it of parts according to clause 181, wherein the pharmaceutical composition
comprising the hyaluronidase is a solution, and the concentration of the hyaluronidase in the
sofution is from about 50 1o about 10,000 UimL, in particular is about 2,000 Uiml.

183.  The kit of parts according 1o any ane of clauses 189-179, wherein the rilpivirineg ora
pharmaceutically accepiable salt thersof and the hyaluronidase are formulated for

administration as a combined pharmaceutical composition.

184, The kit of paris according to any one of clauses 189-183, wharein the rilpivirine ora
pharmaceutically accepiable salt thereof and the hyaluronidase are formulated for

administration by subcutaneous injection.

185.  The kit of parts according to any one of clauses 169-184, wherein the suspension
comprises a pharmaceutically acceptable agusous carrier in which the rilpiviring or a
pharmaceytically accepiable sall thereof is suspended.

186. The kit of parts according fo any one of clauses 169-185, wherein the rilpivirine or a
pharmaceutically accepiable sall thergof is rilpivirine.

187, The rilpivirine or a pharmaceutically acceptabls salt thereof and a hyaluronidase for
use according o any one of clausaes 1-8 and 15-25 when not dependent on any ong of
clauses 10-14, wherein the micro- or nanoparticles have an average effective particle size
of from about 0.2um to about 3um.

188. The rilpivirine or & pharmaceutically accepiable salt thereof and a hyaluronidase for
use according to clause 187, wherein the micro- or nanoparticles have an average effective
particle size of from about 1um to about 3um, preferably about 1.5um to about 3um, more

preferably about 2um to about 3um.
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188.  The ripivirine or a pharmaceutically acceptable sall thereof and a hyaluronidase for
use according to clause 187, wherain the micro- or nanoparticles have an average effective

patticle size of from about 1um {o about 2.5um.

180, The rilpivirine or a pharmaceutically accepiable sali thereof and a hyaluronidase for
use according to clause 188, wherein the micro- or nanoparticles have an average effective
particle size of about 2.5um.

181, The riipivirine or a pharmaceuticaily accepiable salt thereof and a hyaluronidase for
use according to any one of clauses 1-8 and 15-25 when not dependent on any one of
clauses 10-14, whersin the micro- or nanoparticles have a DJO0 of from ahout 2um o abowt
Tum.

182, The rilpivirine or a pharmaceautically acceptabls salt thereof and a hyaluronidase for
use according fo clause 191, wherein the micro- or nanoparticles have a 8,90 of from about

3um to about Sum.

183, The rilpivirine or a pharmaceutically acceptable salt thereof and a hyaluronidase for
use according to clause 192, wherein the micro- or nanoparticles have a 0,80 of from about
3um to about 5.5um.

184, The riipiviring or a pharmaceutically acceptable sali thereof and a hyaluronidase for
use according 1o clause 193, wherein the micro- or nanaparticles have a D90 of about
5.5um.

195, The rilpivirine or a pharmaceuticaily acceplable sali thereof and a hyaluronidase for
use according to any one of clauses 1-9 and 15-25 when not dependent on any one of
clauses 10-14, wherein the micro- or nanoparticles have an average effective particle size
of from about 0.2um {o about 3um and a 0,80 of from about 1.8um {o about 7Tum.

196, The combination for use according {0 any one of clauses 26-34 and 40-50 when not
dependent on any one of clauses 35-38, wherein the micro- or nanoparticies have an

average effective particle size of from about 0.2um to about 3um.

187, The combination for use according o clause 196, wherein the micro- or nanoparticles
have an average effective particle size of from about 1um {o about 3um, preferably about
1.5um to about 3um, more preferably about 2um {o about 3pm.
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188,  The combination for use according to clause 198, wherein the micro- or nanoparticiss

have an average effeclive particle size of from about 1um {0 about 2.5um.

189, The combination for use according to clause 198, wherein the micro- or nanoparticies
have an average effeclive parlicle size of about 2.5um.

200,  The combination for use according o any one of clauses 26-34 and 40-50 whean not
dependent on any one of clauses 35-39, wherein the micro- or nanoparticles have a D80 of

from about 2um 1o about 7um.

201, The combination for use according to clause 200, whersin the micro- or nanoparticles

have a D,90 of from about 3um {o abou! Gum.

202, The combination for use according to clause 201, whersin the micro- or nanoparticles
have a D90 of from about 3um {o about 5.5um.

203.  The combination for use according to clause 202, wherein the micro- or nanoparticles

have a D90 of about 5.5um.

204, The combination for use according to any one of clauses 28-34 and 40-50 when not
dependent on any one of clauses 35-39, wherein the micro- or nanoparticles have an
average effective particle size of from about 0.2pm to about 3um and a D90 of from about
1.8um to about 7um.

205, The producis for simultaneous or sequential use according fo any one of clauses
51-59 and 65-75 when not dependent an any one of clauses 60-64, wherein the micro- or

nanopatticles have an average effective particls size of from about C.2um to about 3um.

206.  The products for simultaneous or sequential use according {0 clause 205, wherein
the micro- ¢or naneparticles have an average affective particle size of from about fum o

about 3um, preferably about 1.5um {o about Sum, more preferably about 2um 1o about 3um.

287, The products for simulianeous or sequential use according to clause 205, wherein
the micro- or nanoparticles have an average effective particle size of from abouf Tum o

about 2.5um.
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208,  The products for simultaneous or sequential use according 1o clause 207, wherein
the micro- o nanopariicles have an average effective particle size of about 2.5um.

208, The products for simultaneous or sequential use according to any one of clauses 51-
59 and 85-75 when not dependent on any one of clauses 60-84, wherein the micro- or
nanaparticles have a D.90 of from about 2um to about 7pm.

210,  The products for simultaneous or sequential use according to clause 209, wherein

the micro- or nanoparticles have a D30 of from about 3um fo about Bum.

211, The products for simullanecus or sequential use according 1o clause 210, wherein
the micro- o nanoparticles have a D30 of from about 3um to about 5.5um.

212, The products for simulianeous or sequential use according to clause 211, whersin

the niicro- of nanopatticles have a 0,90 of about §.5um.

213, The products for simuilaneous or sequential use according to any one of clauses 51-
59 and 65-75 when not dependent on any one of clauses 60-84, wherein the micro- or
nanoparticles have an average effective particle size of from about ©.2um to about 3um and
a D90 of from about 1.8umio about Tum.

214, The kit of paris for simuitaneous or sequential use according to any one of clausss
76-84 and 90-100 when not dependent on any one of clauses 85-88, wherein the micro- or

nanoparticles have an average effeclive particle size of from about 0.2um to about 3um.

215, The kit of parts for simullaneous or sequential use according to clause 214, wherein
the micro- or nanoparticles have an average effective particle size of from about fum to

about 3um, preferably about 1.5um {0 about 3um, more praferably about 2um {0 about 3um.

216, The kil of parts for simultaneous or sequential use according to clause 214, wherein
the micro- or nanoparticles have an average affective particle size of from about tum o
about 2.5pum.

217, The kit of parts for simultaneous or sequential use according to clause 216, wherein
the micro- or nanoparticles have an average effective particle size of about 2.5um.
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218,  The kit of parts for simuitaneous or sequential use according {o any one of clauses
76-84 and 90-100 when not depandsni on any oneg of clauses 85-89, wherein the micro- or

nanaparticles have a D00 of from about 2um to about Tum.

219, The kit of pans for simultaneous or sequential use according o clause 218, wherein
the micro- or nanoparticles have & 0,80 of from about 3um to about Bum.

220,  The kit of parts for simultaneous or sequential use according to clause 219, wherein

the micro- or nanoparticles have a D80 of from about 3um fo about 5.5um.

221, The kit of parls for simulianeocus or sequential use according to clause 210, wherein
the micro- or nanoparticles have a D80 of about 5.5um.

222, The kit of parts for simuitaneous or sequential use according 1o any one of clauses
76-84 and 90-100 when not dependent on any one of clauses 85-39, wherein the micro- or
nanoparticies have an average effective paricle size of from about 0. 2um to about 3um and
& D80 of from about 1.8um to about 7um.

223, Therilpivirine or a pharmaceutically acceptable salt thereof for use according to any
ane of clauses 101-109 and 115-125 when not dependent on any one of clauses 110-114,
wherein the micro- or nanoparticies have an average effective particle size of from about

0.2um {0 about 3um.

224, The rilpivirine or a pharmaceutically acceptable salt thereof for use according to
clause 223, wherein the micro- or nanoparticles have an average effective particle size of
from about 1um to about 3um, preferably about 1.5um to about 3um, more preferably about
2um o about 3um.

225, The rilpivirine or a pharmacautically acceptable sall thersof for use according to
clause 223, wherein the micro- or nanoparticles have an average effeclive parlicle size of
from about tum to about 2.5um.

226.  The rilpivirine or a8 pharmaceutically acceptable salt thereof for use according to
clause 225, wherein the micro- or nanoparticles have an average effective particle size of
about 2.5um.
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227,  The rdlpivirine or a pharmaceutically acceptabie sall thereof for use according fo any
one of clauses 101~108 and 115-125 when not dependent on any ong of clauses 110-114,

wherein the micre- or nanoparticles have a 0,80 of from about 2um to about 7Tum.

228, The rilpivirine or a pharmaceutically acceptable salt thereof for use according to
clause 227, wherein the micro- or nanoparticies have a 0,90 of from about 3um to about
Bum.

228, The rilpivitineg or a pharmaceutically acceptable salt therecf for use according fo
clause 228, wherein the micro- or nanoparticles have a D80 of from about 3um to about
5. 5um,

230, The rilpivirine or a pharmacsutically acceptable salt thereof for use according o
clause 229, whearein the micro- or nanoparticles have a D80 of about 5.5um.

231, The rilpiviting or a pharmaceutically acceptable salt thereof for use according to any
one of clauses 101-109 and 115-125 when not dependent on any one of clauses 110-114,
wherein the micro- or nanoparticies have an average effective particle size of from about

0.2um {o about 3um and a D,B0 of from about 1.8um to about 7um.

232, The use according {o any one of clauses 128-134 and 140-150 when not dependent
on any one of clauses 135-138, wherein the micro- or nanopaticles have an averags
effective particle size of from about 0.2um 1o about 3um.

233, The use according to clauses 232, wherein the micro- or nanoparticles have an
average effective particle size of from about 1um o aboul 3pm, preferably about 1.5um to
about 3um, more preferably about 2um to about 3um.

234, The use according to clause 232, wherein the micro- or naneparticles have an

average effective parlicle size of from about 1um to about 2.5um.

235, The use according to clause 234, wherein the micro- or nanoparticles have an

average effective particle size of about 2. 5pm.

236.  The use according to any one of clauses 126-134 and 140-150 when not dependent
on any one of clauses 135-139, wherein the micro- or nanoparticles have a 0,90 of from
about 2um to about 7Tum.
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237.  The use according io clauses 236, wherein the micro- or nanoparticles have a 0,20

of from about Sum to about Bum.

238, The use acocording to clause 237, wherein the micro- or nanoparticles have g DLB0
of from about 3um o about 5. 5um.

239, The use geoording to clause 238, wherein the micro- or nanoparticles have a D80

of about 5.5um.

240, The use gecording to any one of clauses 126-134 and 140-150 when not dependent
on any ong of clauses 135-138, whersin the micro- or nanoparticles have an average
effective particle size of from about 0.2um {o about 3um and a 0,80 of from about 1.8um {0
about Tum,

241, The combination according 1o any one of clauses 151-156 and 162-168 when not
dependent on any one of ciauses 157-161, wherein the micro- or nancoparticles have an

average effective particle size of from about 0.2um to about 3um.

242, The compbination according 1o clause 241, wherein the micro- or nanoparticles have
an average effective parlicle size of from about 1pm to about 3pm, preferably about 1.5um

10 about 3um, more preferably about 2um to about 3pm.

243, The combination according {o clause 241, wherein the micro- or nanoparticles have

an average effective particle size of from about 1um o ahout 2.5um.

244, The combination according o clause 243, wherein the micro- or nanoparticles have

an average effective particle size of about 2.5um.

245, The combination according to any one of clauses 151-156 and 162-188 when not
dependent on any ong of clauses 157-161, whergin the micro- or nanoparticles have a D80

of from about 2um to about 7pm.

246, The combination according io clause 245, whearein the micro- or nanoparticles have
a 3,80 of from about 3um fo about 8um.
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247, The combination according {0 clause 248, wherein the micro- of nanoparticles have
a D,80 of from about 3pn to about 5.5um.

248, The combination according 1o clause 247, wherein the micro- or nanoparticles have
a D,90 of about 5.5um.

248 The combination according to any oneg of clauses 151-156 and 162-168 when not
dependent on any one of clauses 157-161, whersin the micro- or nanoparticles have an
average effective parlicle size of from about 0.2um to about 3um and a D,90 of from about
1.8um to about 7um.

250, The kit of parts according to any ons of clauses 168-174 and 180-188 when not
dependent on any one of clauses 175-179, wherein the micro- or nanoparticles have an
average sffective particle size of from about 0.2um to about 3um.

251, The kit of parts according to clause 250, wherein the micro- or nanoparticles have
an average effective parlicle size of from about 1um to about 3um, preferably about 1.5um

to about 3um, more preferably abouf 2um {o abouf 3pm.

252, The kit of parts according to clause 250, wherein the micro- or nanoparticles have

an average effeclive particle size of from about 1pm to about 2.5um.

253, The kit of parts according o clause 252, wherein the micro- or nanoparticles have

an average effective article size of about 2 5um.

254, The kit of parts according 1o any one of clauses 169-174 and 180-86 when not
dependent on any one of clauses 175-179, wherein the micro- ar nanoparticles have a 0,80

of from about 2um to about 7um,

255, The il of parts according to clause 254, wherein the micro- or nanoparticles have a
D,80 of from about 3um to about Sum.

256.  The kit of parts according to clause 2558, wherein the micro- or nanoparticles have a

D.80 of from about 3unt to about 5.5um.

257, The kit of parts according {o clause 258, wherein the micro- or nanoparticles have a
0,80 of about 5.5um.
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258,  The kit of parts according o any one of clauses 169-174 and 180-188 when not
dependent on any one of clauses 175-179, wherein the micro- or nancparticles have an
average effective particle size of from about 0.2um to about 3pm and a D80 of from about
1.8um {o aboul Tum.

258, Rilpiviring or a pharmacsutically acceptable salt thereof in the form of micro- or
nanoparticles in suspension, whersin the micro- or nanoparticles have a D,20 of from about
1um to about 10um.

260,  The rilpivirine or a pharmaceutically acceptable salt thereof according to clause 289,
wherain the micro- or nanoparicles have a D,80 of from about 1um to about 7um, preferably
from about 2um 1o about 7um.

261.  The rilpivirine or a pharmaceutically acceptable salt thereof according to clause 260,
wherein the micro- or nanoparticles have a D.S0 of from about 3um to about 6um.

262, The rilpivirine or a pharmaceutically acceptable salt thereof according to clause 261,

whergin the micro- or nanoparticles have a D90 of from about 3um o about 5.5um.

283.  The rilpivirine or a pharmaceutically acceptable salt thereof according to clause 253,
wherein the micro- or nanoparticies have a D80 of from about 1.8um to about Tum and an
average effective particle size (D,50) of from about 0.2um {0 about 3um,

264,  The rilpivirine or a pharmaceutically acceptable salt thereof according to clause 262
or clause 283, wherein the D.B0 is about 5.5um.

265, The rilpivirine or a pharmaceutically acceptabla salt thereof according to clause 263
or clause 264, wherein the average sffective particle size is about 2.5um.

266.  The rilpivirine or a pharmacsutically acceptable salt thereof according to any one of
clauses 259-265, wherein the micro- or nanoparticles have a surface modifier adsorbed {o
their surface.

267, The rilpivirine or a pharmaceutically acceptable salt thereof according fo clause 265,

wherein the surface modifier is a poloxamer.
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268. The rlpivirine or a pharmaceutically acceptable sall thereof according to clause 267,
whersin the poloxamer is poloxamer 338,

268, The ripivirine or a pharmaceutically acceplable salt thereof according to any one of
clauses 259-268, wherein the suspension comprises a pharmaceutically accepiable
aqueous carrier in which the rilpivirine or a pharmaceutically acceptable sall thersof is
suspendad.

270.  The tiipivirine or a pharmaceutically acceptable salt thereof according to any one of
clauses 258-269, wherein the ripivirine or a pharmaceutically acceptable salt thareof is
rilpivirine (i.&. rilpivirine free base).

271, A pharmaceutical composition comprising rilpivicine or a pharmaceutically
acceptable sali theraofin the form of micro- of nanopariicies in suspension as defined in any
one of clauses 259-27C.

272.  The pharmaceutical composition according o clause 271, wharsin pharmaceutical

composition is formulated for administration by subcutaneous or intramuscular injection.

273. The pharmaceutical composition according to clause 271, wherein the

pharmaceutical composition is formulated for administration by subcutaneous injection.

274, Rilpivirine or a pharmaceutically acceplable sall thereof gs defined in any one of

clauses 259-270, for use in the treatment or prevention of HIV infection in a subject.

275, A method for treating or preventing HIV infaction in a subject, the method
comprising administering rilpivirine or a pharmaceutically acceptable salt thereof as
defined in any one of clauses 259-270 to the subject.

276, Use of rilpivirine or a pharmaceutically accepliable sall therecof as defined in any
one of clausas 259-270 for the manufaciurs of a medicament for traating or preventing HIV

infection in a subject.

277.  The rilpivirine or a pharmaceutically acceptable salt thereof for use according o
clause 274, method according {o clause 275 or use according 1o clause 276, wherein the
rilpivirine or pharmaceutically acceptable salt thereof is administered to the subject at a time
interval of about three months to about two years.



WO 2022/109555 PCT/US2021/072453

10

15

20

30

-88.

278.  The riipivirine or a pharmaceutically acceptable sait thersof for use, method or use

according to clause 277, wherein the time interval is about three months {o about shcmonths.

279, The rilpivirine or a pharmaceutically accepiable salt thereof for use, method or use
according to clause 277, wherein the time interval is about six months {o aboud fwo years.

280. The rilpivirine or a pharmaceutically accepiable salt thereof for use, method or use
according to clause 279, wherein the time inferval is about six months {o about one year, in
particutar is about & months.

281. The rilpivirine or a pharmacsutically acceplable salt thereof for use, method or use
according o any one of clauses 274-280, wherein the ripiviring or a pharmaceutically
acceptable salf thereof is administerad to the subject by suboutaneosus or intramuscular

injection.

282. The rilpivirine or a pharmaceutically acceptable sall thereof for use, method or use
according to clause 281, wherein the rilpivirine or a pharmaceutically acceptable salt thereof
is administared to the subject by subcutaneous injection.

283.  The rilpivirine or a pharmaceutically acceptable salt thereof for use, method or use
according o any one of clauses 274-282, wherein the treatment or prevention of HiV
infection is treatment of HIV infection.

284, The rilpivirine or a pharmaceutically acceptable salt thereof for use, method or use
according to clause 283, wherein sach adminisiration of the rilpivirine or a pharmaceutically
acceptabie salt thersof comprises from about 2700 mg {o about 5400 mg of riipivirine ara

pharmacaulically acceptable salt thereof,

285, The rilpivirine or a pharmaceutically acceptable salt thereof for use, method or use
gecording to any one of clauses 274-284, whersin the HIV infection is HiViyps 1 (HIV-1)
infection.

286,  The rilpivirine or a pharmaceutically acceptable salt thereof for use, method or use
according to any one of clauses 274-285, wherein the subject is a human.
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Claims

1. Amethod for the treatment or prevention of HIV infection in a subject in need thereof,
the method comprising administering to the subject a therapeutically effective amount of
rilpivirine or a pharmacsutically acceptable salt thereof in the form of micro- or nanoparticles
in suspension by intramuscular injection or subcutaneous injection,

wherein the rilpivitine or a pharmaceutically accepiable salt thereof is administered
in combination with a hyalwonidase that is administered by intramuscular injection or
subcutaneous injection, and

wherein the ripivirine or a pharmaceutically accepiable sall thereof and the
hyalurenidase are administersd intermitiently at a time interval of aboui three months to
about two yaars.

2. The method according fo claim 1, wherein the hyaluronidase is recombinant human
hyaluronidase {e.g. tHuPHZ20}, for example, comprising the amino acid sequence of SEQ ID

NO: 1.

3. The method according {o any one of the preceding claims, wherein the time interval

is about thres months to about one yaar,

4. The method according to claim 3, wherein the time interval is about three months {o

about six maonths.

5. The method according to claim 3, wherein the time interval is about six monihs {o

about one year, preferably wherein the time interval is about six months,
8. The meathod according {o any one of the preceding claims, wherain the rilpivirine or
a pharmacautically acceplable salt thereof and hyaluronidase are administered

simultaneously or sequentially.

7. The method according o any one of the preceding claims, wharein the micro- or

nanoparticles have a surface modifier adsorbed to their surface.

8. The method according to claim 7, wherein the surface modifier is a poloxamesr.

8. The method according to claim 8, wherein the poloxamer is poloxamer 338.
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10, The method according to any one of the preceding claims, whersin the average
effective particle size of the micro- of nanoparticles is less than about 1 um.

11, The method according to claim 10, wherein the average effective particle size of the
micro- or nanopariicles is less than about 500 nm.

12, The method according to claim 11, whersin the average effective paricle size of the
micre- or nanoparticles is from about 100 nm to about 300 nm.

13, The method according to claim 12, wherein the average effective particle size ofthe
micre- or nanoparticies is from about 150 nm to about 250 nm.

14, The method according 1o olaim 13, wherein the average effective particle size of the
micro- or nanoparticlas is from about 180 nm to about 220 nm.

15, The method according to any one of claims 1-8, wherein the micro- or nanoparticles
have an average effeclive particle size of from about 0.2um to aboul 3um,

16.  The method according o claim 15, wherein the micro- or nanoparticles have an
average effective particle size of from about 1um {0 about 3um, preferably about 1.5um to

aboui 3um, more preferably about 2um to about 3um.

17.  The method according io claim 15, wherein the micro- or nanoparticles have an

average effective particle size of from about 1um to about 2.5um.

18, The method according o claim 17, wherein the micro- or nanoparticles have an
average effective particle size of about 2.5um.

19, The method according to any one of clauses 1-8, wherein the micre- or nanoparticies

have a D90 of from about Zum {o about 7um.

20, The method according to claim 19, wherein the micro- or nanoparticles have a D80

of from about Sum to about Gum.

21, The method according o claim 20, wherein the micro- or nanoparticies have a D80

of from about 3um to about 5.5um.
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22, The method according to claim 21, wherein the micro- or nanoparticles have a D80
of about 5.5um.

23.  The method according to any one of the preceding claims, wherein the rilpivirineg or
a phammaceulically acceptable salt thereof and the hyaluronidase are administered
sequentially.

24, The method according to any one of the preceding claims, wherein the rilpivirine or
a pharmaceutically acceptable salt thereof and hyaluronidase are administered in separate
pharmaceutical compositions.

25, The method according fo claim 24, wherein the pharmacsutical composition
comprising the hyaluronidass is a solution, and the concentration of the hyaluronidase in the
solution is from about 50 to about 10,000 U/mL, preferably about 2,000 U/ml.

26, The method according to any one of claims 1-22, wherein the rilpiviring or a
pharmaceutically acceptable salt thereof and the hyaluronidase are adminisiered as a

combined pharmaceutical composition.

27.  The method according {o any one of the preceding claims, wherein the rilpivirine or
a pharmaceutically acceptable salt thereof and the hyaluronidase are administered by

suibcutaneous injection.

28.  The method according to any one of the preceding claims, wherein the suspension
comprises a pharmaceutically accepiable agueous carrier in which the riipivirine or a
pharmaceutically accepiable sall thereof is suspended,

28,  The method according to any one of the preceding claims, wherein the methodis a
method of treatment of HIV infection.

30, The method according to claim 29, wherain each administration of the rilpivirine or a
pharmaceutically acceptable sall thereof comprises from about 2700 mg to about 5400 mg
of rilpivirine or a pharmaceutically acceptable salt thereof, preferably from about 2700 mg to

about 4500 mg of riipivirine or a pharmaceutically accepiable salf thereof.

31.  The method according to any one of the preceding claims, wherein the HIV infection
is HIV type 1 (HIV-1) infection.
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32, The method according {0 any one of the preceding claims, wherein the subjectis a
human.

33, The method according to any ong of the preceding claims, whersin the rilpivirine or
a pharmaceulically acceptable salt thereof is rilpivirine.

34,  Rilpivirine or a pharmaceutically acceptable salt thereof and a hyaluronidase for use
in the treatment or prevention of HIV infection in a subject,

wherein the rilpivirine or a2 pharmacsutically acceptable salt thersof is in the form of
micrg- or nanoparticies in suspension,

wherein the rilpivirine or pharmacsutically acceptable salt thereof and hyaluronidass
are administerad to the subject by intramuscular injection or subcutaneous injection, and

wherein the rilpivitine or pharmaceutically acceptable salt thereof and hvaluronidase

are administered intermittently at a time interval of about three months {o about two years.

35, Products containing rilpivirine or @ pharmaceutically acceptable sall thereof and a
hyaluronidase as a combined preparation for simultansous or sequential use in the
treatment or prevention of HIV infection by intramuscular injection or subcutaneous injection,
wherein the riipivirine or pharmaceutically acceptable salt thereof is in the form of
micro- of nanoparticles in suspension, and
whearein the riipiviine or pharmaceutically acceptable salt thereof and the
hyaluronidase are administered intermittently at a time interval of about three months o

aboui two vears.

36, AKit of parls comprising rilpivirine or a pharmaceuticaily acceplable salt thereof and a
hyaluronidase for simultaneous or sequential use in the treatment or prevention of HiV
infection by inframuscular injection or subcutanaous injection,

whearein the rilpivirine or a pharmaceutically acceptable salt thereof is in the form of
micro- of nanoparticles in suspension, and

whergin the ripivirine or a pharmaceutically accapiable sait thereof and the
hyaluronidase are administered intermitiently at a time interval of about three months to

about two years.

37. Rilpivirine or a pharmaceutically acceptable salt thereof in the form of micro- or
nanoparticles in suspension for use in the treatment or prevention of HIV infection by

inframuscular injection or subcutaneous injection,
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wherein the rilpivirine or pharmaceutically accepiable salt thereof is administered in
combination with a hyaluronidase thal is adminisiered by intramuscular injection or
subcutaneous injection, and

whergin the ripiviine or pharmaceutically acceptable sall thereof and the
hyaluronidase are administersd intermitiently at a time interval of about three months o
about two vears.

38,  Use of rilpivirine or a pharmaceutically accspiable salt thersof for the manufacture of
a medicament for treating or praventing HiV infection in a subject,

wherein the riipivirine or pharmacesutically acceptable salt thereof is in the form of
micro- or nanoparticles in suspension and is administered in combination with a
hyaluronidass,

wherein the rilpivirine or pharmaceutically acceplable salt thereof and the
hyaluronidase are administered o the subject by intramuscular injection or subcutanaous
injection, and

wharein the rilpivirine or pharmaceutically acceptable salt thereof and the
hyaluronidase are administered intermittently at a time interval of about three months {o

about two years.

3%, A combingtion comprising rlipivirine or a pharmaceutically accepiable salt thereof
and a hyaluronidase, wherein the rilpivirine or a pharmaceutically acceptabie salt thereofis

in the form of micro- or nanoparticles in suspension.

40, Akit of paris comprising riipivirine or a pharmaceutically accepiable salf thereof and
a hyaluronidase, wherein the rilpivirine or 3 pharmaceutically acceplable salt thersof is in
the form of micro- or nanoparticles in suspension,

41, Rilpiviring or a pharmaceutically acceplable salt thereof in the form of micro- or
nanoparticles in suspension, whersin the micro- or nanoparticles have a 0,80 of from about
1um to about 10um.

42,  The rilpivirine or a pharmaceutically acceptable salt thereof according o claim 41,
wherein the micro- or nanopatticles have a D,80 of from about 1um to about 7um, preferably

from about 2um to about 7um.
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43.  The rilpiviring or a pharmaceutically acceptable salt thereof according to claim 42,
whergin the micro- or naneoparlicles have a D,80 of from about 3um o aboul Sum, preferably

from about 3um to about 5.5um.

44, The rilpivirine or a pharmacsulically acceptable salt thereof according {o claim 41,
wherein the micro- or nanoparticles have a D00 of from about 1.8um to about 7Tum and an
average effective particle size of from about 0.2um to about 3um.

45 The rilpiviring or a pharmaceutically acceptable salt thereof according to claim 43 or
claim 44, wherein the D20 is about 5.5um.

46.  The rilpiviring or a pharmacsutically acceptabls salt thereof according to claim 44 or

claim 45, wherein the average effective particle size is about 2.5um.

47.  The rilpivirine or a pharmaceutically acceptable salt thereof according to any one of
claims 41-46, wherein the micro- or nanoparticles have a surface modifier adsorbed to their
surface.

48.  The rilpivirine or a pharmacsutically acceptable salt thersof according {o claim 47,
wherein the surface madifier is & poloxamer.

48, The rilpivirine or a pharmacsutically accepiable salt thersof according {o claim 48,
wherein the poloxamer is poloxamer 338.

53.  The dipivirine or a pharmacsutically accepiable salt thergof according to any one of
claims 41-49, wherein the suspension comprises a pharmacseutically acceptable agueous
carrier in which the rilpivirine or a pharmaceutically acceptabie salt thereof is suspended.

51.  The riipivirine or a pharmaceutically accepiable salt thereof according to any one of
claims 41-50, wherein the riipiviring or a pharmaceutically accepiable salt thereof is

rifpivirine.

52. A pharmaceutical composition comprising rilpiviine or a pharmaceutically
acceptable sall thereof in the form of micro- or nanoparticles in suspension as defined in any
one of claims 41-81.
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3. The pharmaceutical composition according to claim 52, wherein pharmaceutical
composition is formulaied for administration by subcutaneous or intramuscular injection.

54, The pharmaceutical composition according to claim 53, wherein the pharmaceutical
composition is formulated for administration by subcutansous injection.

85,  Rilpivitine or & pharmaceutically acceptable salt thereof as defined in any one of
claims 41-51, for use in the trealment or prevention of HIV infection in a subject.

56. A meathod for treating or preventing HIV infection in a subjedt, the method comprising
administering rilpivirine or a pharmaceutically acceptable sall thereof as defined in any one
of claims 41-51 o the subject.

&7.  Use of rilpivirine or a pharmaceutically accepiable salt thereof as defined in any one
of claims 41-51 for the manufacture of g medicament for treating or preventing HIV infection

in a subject.

58.  The rilpiviring or a pharmaceutically acceptable salt thereof for use according to claim
55, method according to claim 58 or use according to claim 57, wherein the rilpivirine or a
pharmaceutically acceptable salt thereof is administered o the subject at a time inferval of

about three months {o about two years.

59,  The rilpivirine or a pharmaceutically acceptable sall thereof for use, method or use

according to claim 58, wherein the time interval is about three months {o about six months.

§0.  The rilpivirine or a pharmaceutically acceplable salt thereof for use, method or use
according to claim 58, wherein the time interval is about st months to about one year,

preferably whersin the fime interval is about & months.

1. The rlpivirine or a pharmaceutically acceptable salt thereof for use, method or use
gccording to any one of claims 55-80, wherein the riipiviring or a pharmacesutically
acceptable sait thereof is administered to the subject by subcutaneous or intramuseular

injection.

62.  The nipivitineg or a pharmaceutically acceptable salt thereof for use, method or use
according to claim 61, wherein the riipivirine or a pharmaceutically acceplable salt thereofis
administered o the subject by subcutaneous injection.
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63,  The rilpivirine or a pharmaceutically accepiable salt thereof for use, method or uss
according to any one of claims 55-62, wherein the treatment or prevention of HIV infection

is treatment of HIV infection.

64.  The rilpivirine or a pharmaceutically acceptable salt thereof for use, method or use
according to claim 63, whersin each administration of the rilpivirine or & pharmacsutically
accepiable sait thereof comprises from about 2700 myg to about 5400 myg of riipivirine ora
pharmaceutically accepiable salt thereof, preferably from about 2700 mg {o about 4500 mg
of riipivirine or a pharmaceutically acceptable salt thersof.

65.  The rilpivirine or a pharmaceutically accapiable salt thereof for use, method or uss
according o any one of claims 55-64, wherein the HIV infection is HIV type 1 (HIV-1)
infection.

6G.  The rilpivirnine or a pharmaceutically acceptable salt thereof for use, method or use
gecording to any one of claims 55-65, wherein the subject is a human.



