EXTENDED RELEASE FORMULATI ON OF NEVI RAPI NE Background
of the Invention ( 1) Field of the Invention
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The currently marketed Viramune® tablets is an immediate release (IR)
formulation that is intended to be administered twice daily in order to maintain a
therapeutically appropriate blood level of the active ingredient, nevirapine. For
the convenience of patients, and to help ensure proper dosing compliance,
there has been a longstanding, unmet need for an orally administered, extended
release (XR) formulation of nevirapine that could be administered only once per
day, while still maintaining a therapeutically appropriate blood level of the active
ingredient.

Those having skill in the pharmaceutical art and familiarity with nevirapine will
appreciate that nevirapine possesses physicochemical properties that would call
into question the feasibility of an XR formulation. More particularly, it will be
appreciated that XR formulations are generally designed to be gradually
absorbed during transit through the intestines, where the pH is high. Nevirapine
is a weak base, and it accordingly can be expected to exhibit low solubility in the
intestines.  (Nevirapine is a Class Il drug substance according to the
Biopharmaceutics Classification System.) For this reason, it is reasonable to
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With these rather significant challenges in mind, it is the object of the present
invention to provide an orally administered XR formulation of nevirapine.

Summary of the Invention

The present invention is an extended release (XR) formulation of nevirapine that
is suitable for administration only once per day, while still maintaining a
therapeutically appropriate blood level of the active ingredient.
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Sunmary of the Invention The present invention is an
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nevi r api ne:

Detailed Description of the Invention

In its broadest aspect, the extended release formulation provided by the
invention exhibits, after administration of a single dose in fasted state to a
healthy volunteer, a distinctive pharmacokinetic profile that is characterized by
the following two parameters for a dosage form comprising 300 mg of
nevirapine:

(a) a geometric mean Cnax of 1,000 to 2,300 ng/mL; and

(b) a geometric mean AUCy... of 73,400 to 178,100 ng-h/mL); and
by the following two parameters for a dosage form comprising 400 mg of
nevirapine:

(a) a geometric mean Cax Of 1,210 to 2,740 ng/mL; and

(b) a geometric mean AUCq.. of 109,000 to 237,000 ng-h/mL).

The extended release formulation provided by the invention is further
characterized by a geometric mean T« Of 10 to 48 hr (again, after single dose

administration in fasted state).



10

15

20

25

30

(a) a geonetric nean Cmax of 1,000 to 2,300 ng/nL; and
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dosage form conprising 400 ng of nevirapine: (a) a
geonetric nean Cmax of 1,21 0 to 2,740 ng/nL; and (b)
a geonetric nmean AUCO- of 109,000 to 237,000 ng h/nl).
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state conditions.

The extended release formulation provided by the invention is further
characterized by exhibiting a very narrow ratio of Cpmaxss/Cminss Which is in the
range of 1.1 to 2, for both the 300 and 400 mg doses, with said parameter being

measured during steady state.

It should be noted that these PK parameters are to be obtained from observed

data and not modeled data.

Still further, the extended release formulation of the invention is characterized
by having an in vitro dissolution profile such that at least 2% w/w and no more
than 30% w/w of the nevirapine is released at 2 hours; at least 20% w/w and up
to 100% w/w of the nevirapine is released at 8 hours; at least 40% w/w and and
up to 100% w/w of the nevirapine is released at 14 hours, when dissolution is
measured by the USP Paddle Method at 50 rpm at a volume of 900 mL
aqueous buffer containing 6% w/w of sodium lauryl sulfate, having a pH of 6.8
at 37°C.

In preferred embodiments, the extended release formulation of the invention is
characterized by having an in vitro dissolution profile such that at least 5% w/w

and no more than 20% w/w of the nevirapine is released at 2 hours; at least
4-
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range of 1.1 to 2, for both the 300 and 400 ng doses,
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The pharmaceutical composition of the invention may be formulated by

combining nevirapine with conventional carriers or excipients.

Preferred embodiments of the invention are tablets.

Also preferred are embodiments of the invention that comprise an extended
release matrix which comprises a hydrophilic polymer which imparts controlled
release of the nevirapine. The hydrophilic polymer can be, but is not limited to
hydroxypropylmethylcellulose (HPMC, also known as hypromellose),
hydroxypropylcellulose (HPC), hydroxyethylcellulose (HEC), xanthan gum,
sodium alginate, polyethylene oxide, and crosslinked homopolymers and
copolymers of acrylic acid. Mixtures of the foregoing hydrophilic polymers may
also be used. The preferred hydrophilic polymer is HPMC (hypromellose),
especially hypromellose 2910 USP, hypromellose 2906 USP or hypromellose
2208 USP, or a mixture thereof.

The formulation provided by the invention can optionally also include other

conventional excipients such as fillers, diluents, glidents and binders.

-5-
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rel eased at 14 hours, when dissolution is neasured by
the USP Paddl e Method at 50 rpmat a vol une of 900 ml _
aqueous buffer containing 6% w w of sodium | auryl
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used. The preferred hydrophilic polyner is HPMC

I
O ST R 00t

and2b e e wreighties hipiomnelwsearepreferedd by t he
i nvention can optionally also include other
conventional excipients such as fillers, diluents,
gl i dents and bi nders. The fornul ati on provided by the

%@@ isﬁ%'?‘ge%g%%ﬁ?ﬁﬁﬁ'%ﬁ%? srulisod e tBielped 1446, (Metocer™
L ~optional filler(s), diluent(s),
glidant(s) and binder(s)) and then granulating with a

Particularly preferred is a pharmaceutical tablet wherein each tablet comprises:
(a) 400 mg of anhydrous nevirapine;

(b) 270 mg of Hypromellose 2208
(Methocel™ K4M Premium CR);

(c) 400 mg of lactose monohydrate; and
(d) 10 mg of Magnesium stearate;

wherein each tablet is compressed by a force of about10-25 kN.

The invention can be further understood by way of the following non-limiting

examples, which describe specific tablet formulations.
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bl end for conpression into tablets.

conpressed by a force of about 10-25 kN, preferably
11-19 kN, and nore preferably 13-1 7 KN into desirable
Ekg@@md shapes of hardness from about 11-26 kP,
preferably 16-21 kP. Formnul ati ons conprising an
extended rel ease matri x conprising between about 20%
400 Mm% HnepgtieNgyirarine Kol ekt | ose are preferred. Mre

preferred—arefornmprations—conprisingHypronmettos
2208 (Met hocel (tm rem up icularly
tprﬁlferred +s—& phagg%'gﬂ—i—e&l— ¢ W; Ex 1D

abl et. _canpri ses: :
BT or * e bEEMCST B BT, ABMC 40%
rem um CR); (c) 4p of la
SIS, Sy EuseLA00D0hg, afibs £20.000 mg
i s conpressed by a|lforce of apoutl 0-25 .
i laciese sronaiydrrter if0REP madef90 S99 mg HAY-090 mae| 400.000 mg
fNFl owi ng non-1imifing exanplles, which describe
specific tablet fofnulations.Exanple 1 400 ng Strength
Ndyproape!lioee Z=08abl pPOPS0cegsi Bg0NO0had [BUé.1Mangose540.000 mg
nevi r api ne drug supstance and| hypronel | pse are m xed
ailethbes ™gr anuKdhvepd with watef until copplete. The
oPesmilat C®) is thep dried. The dried

Magnesium stearate 10.00 mg 10.000 mg [|10.000 mg | 10.000 mg
(vegetable grade)

Tablet weight 1012.50 mg |1080.00 mg [1157.14 mg | 1350 mg

Processing Method

The lactose, nevirapine drug substance and hypromellose are mixed and then
granulated with water until complete. The granulation is then dried. The dried
granulation is milled, combined with lubricant (magnesium stearate) and mixed

to prepare the final blend for compression into tablets. Tablets are compressed

by a force of about 10-25 kN into 9.3 x 19.0 mm tablets.

Example 2

300 mg Strength Nevirapine XR Tablet

Ex. 2A Ex. 2B Ex. 2C Ex. 2D
Ingredients HPMC 20 % [HPMC 25 % | HPMC 30 % | HPMC 40 %
Nevirapine, anhydrous [300.000 mg [300.000 mg | 300.000 mg | 300.000 mg
Lactose monohydrate [300.000 mg [300.000 mg | 300.000 mg | 300.000 mg

-7-
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(magnesi um stearate) and m xed to prepare the final
whbk@sdsf260+ conpression into tablets. Tabl ets aP@&r/US2008/065705
conpressed by a force of about 10-25 kN into 9.3 x
19.0 mmtablets. Exanple 2 300 ng Strength Nevirapine
XR Tabl et Processi ng Met hod The | act ose, nevirapine
drug substance an{l hypronel fose are mlxed and thEn
ool 200 th water until [conplete. |The granul ption
IS then drred. ThE drired granaraction 15 mied,

AHX 8t

b ' LaRAt d
FRBRITEI d0nd LDl choets (P pe 260l i

BlgfearmTabl eks Igpre conpressed by a {orce of abput
g% ”EEELPZNO 9.3|x 19.0 nmtabl ets. Exanple 3 4p0 ng
v g A~ V) Tl Not baod T

nnnnnnn hot 2WN
vid u'qu LAYZ ALY AT

e T
nr a

ghé/ rorrel I PS&00 mg
hwulation i$ then driéd Thp drind

CtOSS

@bggr

(a:{ranulatlon i s mIIed

conbined with fubricant
phlghuweialth st ear al%d9-SFRIME 849.000 Mcep8FE-88emgi h4012.5 mg

bl end for compression into tablets. Tablets are

conpressed into 9.3 x 19.0 nmtablets. Exanple 4 300

RopcessmggVibthdelvi r api ne XR Tabl et Processing Met hod The

| act ose, nevirapi ne drug substance and hypronel | ose

@he lattvse, lamdradinm dougasubstbade wndhhypxoetellosd iake mixed and then

conpl et e. ranul ation is fhen dried. Th
gra%lateg W|t ater unt!l complete. The granulat?on iS t%en érled The dried

granulation is milled, combined with lubricant (magnesium stearate) and mixed
to prepare the final blend for compression into tablets. Tablets are compressed
by a force of about 10-25 kN into 9.3 x 19.0 mm tablets.

Example 3
400 mg Strength Nevirapine XR Tablet
Ex. 3A Ex. 3B

Ingredients HPMC 20 % HPMC 25 %
Nevirapine, anhydrous 400.000 mg 400.000 mg
Lactose monohydrate 400.000 mg 400.000 mg
(Granulac 200)
Hypromellose 2910 202.5 mg 270 mg
(Methocel™ E4M Premium
CR)
Magnesium stearate [10 mg 10 mg
(vegetable grade)
Tablet weight 1012.5 mg 1080 mg

-8-
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conpressed by a force of about 10-25 kN into 9.3 x
19.0 mm tabl ets. The pharmacoki netic paraneters of the
formul ati ons descri bed above were assessed in a
heal t hy subj ect population of N = 17 follow ng a
singl e dose admi nistration. A summary of the results
appears in Table 1, below. Table 1 - Summary of single
BeecespingrMatwid neti ¢ paraneters [geonetric nean (%
geonetric CV)] for Nevirapine Formulations in nornal

j (N5 L ney hRITBLEY, i
e v P Bl SLOREREL 27 FyREFRIBLE e Mixkd End then
granutated gvitruivaigyl untill ceephetai Nl gednubatidroiscthedadried. The dried
nevirapine XR for 17 .days) in a H'V infected patient :
GEARDR Bited; Godhy'eR i sibiiarh lBaRSHEL slfarate] and mixed
tdTPRYaR the fihAatend A @InforefsiDHTHRY tabfts.t Tablees Bhd Eompressed
appears in Table 2, below. Table 2 - Summary of steady
Bt O3 yAQtherokanelsi ¢ paraneters for | medi ate Rel ease
(IR and 400 ng extended Rel ease (XR) tablets in
Ell%r'ni E{gct ed patients gMean = geonetric nean, gCVv =

rc CV. Table 3 - Projected Summary of steady

st at e pharnacoki netic paraneters for 300 ng extended

Bol eap StrenEdh Mewragise XR Fabtet nf ect ed patients
Dissolution The dissol ut iles of the five

formul ati ons descri bed| by Exanples| 1, 2. 3 and|4 are

depicted by Figure 4 EketAi ssal o ' i on
depi ct ed was obtained py the test pethod descrilbed
pegeadientssol uti on Test | NEM{o@0The [USPMfad8l% net hod is
t he paddl e net hod descfibed, e.g.,|in US.
FAaviregogceitydrodd  ( 19800.000 mg 300.000 mg

Lactose monohydrate 300.000 mg 300.000 mg
(Granulac 200)

Hypromellose 2910 151.875 mg 202.500 mg
(Methocel™ E4M Premium

CR)

Magnesium stearate | 7.50 mg 7.500 mg

(vegetable grade)

Tablet weight 759.375 mg 810.000 mg

Processing Method

The lactose, nevirapine drug substance and hypromellose are mixed and then
granulated with water until complete. The granulation is then dried. The dried
granulation is milled, combined with lubricant (magnesium stearate) and mixed
to prepare the final blend for compression into tablets. Tablets are compressed
by a force of about 10-25 kN into 9.3 x 19.0 mm tablets.

9.
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vessel and thereby mnimze surface area available to
solution during testing. Tablet dissolution was
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Mbdel 65-3000, VanKel VK 7000 or 701 O Dissolution
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VanKeI Cary, NC). Drug substance dissolution rate
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Di ssol uti on was perforned using 10 nesh stainless
steel baskets. Dissolution paranmeters: - nedium
volune: 900 nmL - tenperature: 37. 3C - rotation rate:

TRTTURI9Bar Thours, then evely gt S T Gahour o)) oo
(ng- h/mL (ng/mL) (h)
400 mg Nevirapine, HPMC 20% E 182,000 1,990 30.4
(31%) (28%) (31%)
400 mg Nevirapine, HPMC 20% K 149,000 1,990 23.5
(32%) (27%) (18%)
400 mg Nevirapine, HPMC 25% K 155,000 1,970 22.7
(30%) (32%) (44%)
400 mg Nevirapine, HPMC 30% K 166,000 2,110 27.5
(28%) (24.3%) (44%)
400 mg Nevirapine, HPMC 40% K 145,000 1,610 25.7
(47%) (43%) (43%)
300 mg Nevirapine, HPMC 20% E 118,000 1,660 24.6
(31%) (26%) (18%)
300 mg Nevirapine, HPMC 20% K 137,000 1,660 23.9
(51%) (42%) (27%)
300 mg Nevirapine, HPMC 25% K 126,000 1,770 24.5
(34%) (25%) (29%)
300 mg Nevirapine, HPMC 30% K 109,000 1,340 24.2
(29%) (27%) (41%)
300 mg Nevirapine, HPMC 40% K 97,800 1,350 25.0
(64%) (44%) (44%)
400 mg Nevirapine, IR 210,000 3,130 4.31
(22%) (12%) (117%)
200 mg Nevirapine, IR 114,000 1,740 217
(30%) (21%) (147%)
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- infinity spin: 15 mnutes at 250 rpm- on |ine
filters: 10 mmfull flow filter (VanKel, Cary, NC or

wax@Bils4234 ab Accessories L.L.S.).Wat is clai nedr/ius2008065705

A pharnmaceuti cal conposition which: (a) conprises 300

ng of nevirapine in an extended rel ease matrix and

whi ch, when adm nistered as a single-dose to a fasting
human, exhibits ( 1) a geonetric nean Cracof 1,000 to

2,300 ng/m; and (2) a geonetric mean AUC 0- of 73,400

TRe br3rrhabbkiREliparEmaterLhf t@w@)foﬁﬁﬂ%hbﬁ@@eé&@oéwa@éve were also
nevirapine in an extended rel ease matri x and wh
apassedriohowingr enditipie @%Br@imlndﬁbréﬁémdoacemllwn@e\hr@me, XR for

'bi , E . f. 1.21 0 2 4
TR B YRR T oR OB oba et it Paynunee
#eme8Rie Feleagd thldts. A surinRitplofBetdsunalappesizopi Tdue 2, below.
according to claim1 which exh| bits a singl edose
fasting Tmax of 10 to 48 hr. . A pharnmaceuti cal

it r .
SRR i et Bl A BB 7 i
Wbledse (R nard 00 ahgr eXdtendeduRelgdse (MR sablets ihuRBinfected
exhibits ( 1) a geonetric nmean Cmac, ss of 2,300 to
Bat®IHSng/ nL; and (2) a geonetric mean AUC 0-24, ss of
45,000 to 75, 000 hr(ng/nL) or (b) conprises 400 ng of

AVA e III dll U)\ltIIUUU IUI N+ Ilutli dllu VVIII il
v:ﬁrgr?lt 5*}‘% nistered in ﬁilﬂxtl pl el dB&es to [a”Ruman, AUGo.24
exhibits ( 1) a geomeffilc nean("ghdk) ss (BQ/@LZLO()(WO”Q/mL)
4,R900 ng/ M and

I gMean 1.8 5,576 2,976 96,137
(N=19) gCV% 130 26 31 26
ER 25% K |gMean 4.3 3,911 2,622 75,544
(N =18) gCV% 134 26 35 29
ER 20% K |gMean 5.8 3,904 2,609 79,308
(N=9) gCV% 92 37 45 38

gMean = geometric mean, gCV = geometric CV.

Table 3 — Projected Summary of steady state pharmacokinetic parameters for
300 mg eXtended Release (XR) tablets in HIV-infected patients

Treatment 1:max Cmax Cmin AUCO-24
(hr) (ng/mL) | (ng/mL) (hr-ng/mL)
ER 25% K gMean 4 3,000 1,970 57,000
ER 20% K gMean 5 2,930 1,960 59,500
Dissolution

The dissolution profiles of the five formulations described by Examples 1, 2, 3
and 4 are depicted by Figure 4. The dissolution information depicted was
obtained by the test method described below.
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(2) a geonetric nean AUC 0-24, ss of 60,000 to 99, 000
hr(ng/m.). 4 . A pharnaceutical conposition according

wo eooshisizea 1 whi ch exhi bits a Cnac, ss/ Crim ss WhPCHUBZ08/065705

the range of 1.1 to 2, measured during

mul ti ple-dosing. 5 . A pharmaceutical conposition
conprising nevirapine in an extended rel ease matri x,
Paisel PRSIt MdétRogavi ng an in-vitro dissol ution
profiTe such that at |east 2% w w and no nore than 30%
vv/w of the nevirapine is released at 2 hours; at | east

% i :
?/easeda&fbdg@h@gﬁo(ao v{h\g tadgg%rﬁ\?v%vl an ((har('lbeadp gg- in US.
Pﬁé%a\édpoﬁa Xixdl (1@Q0y.api ne is rel eased at 14 hours,

when di ssolution is neasured by the USP Paddl e Met hod
at 50 rpm at avol une of 900 m _ aqueous buffer

&t AppanegusbAbaskets) as s@irpm inAW0ymLsnedismeat 4l -ng a
BE'sIQétaei#%%eg’rY)QNeP%chﬁseWﬁd TRAGH! G AR b not stick to

accor ng to Vvitro di Sso

thedbottem i e vbsdel @hdlthaI@byEr%rWtheaenﬁfam areaevaliable 26 Yolution
w w of the nevirapine is released at 2 hours; at |east

dpaeeestiaEd no nore than 80% w w of the nevirapine is
rel eased at 8 hours; at least 50% ww and and up to

h v i.ne r -
B Ml BB R g VRERBEK 23, A Mgt
Mod@D 6598060, ‘HaMB{bUWH( d'f00@06r Q1 Ca@isspstidou fTiesting  Station, and
cont ai ni ng 6% m | auryl sulfate, having a

¥enge! %U@pah/'o@?'d7 ?200 AV%'FI}§$|H§@@OtN@bI conposi tion

according to claimb5, having an in vitro dissolution

RS S BeD dia Al |58 a8 %Akt 80509, IR Ghibad%o uv-

e nevirapine is rerease
¥isible/ Bpatidoptmtomeeert (Marid0%Austmliaf Pyha THviat aB30e nns against
rel eased at 8 hours; at |least 75% w w and and no nore
EXEMASIBNIAREDT t he nevi rapine is released at 14

hours, when dissolution is
The tested dissolution media: 0.05M phosphate buffer (NaH2PO4/NaOH or

NaH2PO4/Na2HPO4/NaOH - all EM Science, Darmstadt, Germany) containing

6% Sodium Lauryl Sulfate (13% Sodium Lauryl Sulfate in deionized water,

Anachemia Chemicals, Rouses Point, NY or Sodium Lauryl Sulfate, Spectrum
Chemical MFG. CORP.) and adjusted to pH 6.8.

Dissolution was performed using 10 mesh stainless steel baskets.

Dissolution parameters:

- medium volume: 900 mL

- temperature: 37.3°C

- rotation rate: 50 rpm

- sampling timepoints: every 30 min. for initial four hours, then every hour (4 —
24 hours)

- infinity spin: 15 minutes at 250 rpm

- on line filters: 10 um full flow filter (VanKel, Cary, NC or Quality Lab

Accessories L.L.S.).
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nmeasured by the USP Paddl e Method at 50 rpmat a
volunme of 900 ml _ aqueous buffer containing 6% w w of

waeoasam2Bauryl sul fate, having a pH of 6.8 at BFIZUSBI08/065705

A pharnmaceuti cal conposition which: (a) conprises 300
ng of nevirapine in an extended rel ease matrix and
whi ch, when adm nistered as a single-dose to a fasting

WHeNs dximdd tss ( 1) a geonetric nmean Cmacof 1,000 to
2,300 ng/nm; and (2) a geonetric mean AUCO- of 73,400

to 178,1 00 hr(ng/m _); or (b) conprises 400 ng of
meﬂipfapmaeemticedmome'rhimdmiehease matri x and whi ch,

en adm ni st si ngl e dase to fasting human, .

o bEoBb1Sas Lt oi o, Rellthsing A ferferdith BRaB TRftrix and
ng/ m.yhahd whéh édrﬁiﬁ%i@r‘eﬁ'és ﬂ%ﬁ‘i@;lé@@e t@h AShPImMER, exhibits
237, 000 hréﬂng/m ; and which has an in-vitro

di ssol ut i offl ) @gometrisuvRan Kaix af 1108840 2:80Gwng/nalndantb

nours: at 1aAec o8 dEaRAN G b Tagholpu R R MindimLy or

(Vi f@@rlnbﬁse§ 400 eapeast agvithprealnia; atexXt@asdd 468avk Wnatrix and
and and up to 100% w w of the nevirapine is rel eased

at 14WhHisls Yheprrainigisieredias @ fiNaiease iea fastingeurpem exhibits

i o1 cont dhgR B e aCrebd! o PanAyl L TR

havi ng a p{2)a géor@etric rBé&n AJC,.AoHhdg, 0&6&0121366000 hr(ng/mL).
conposition according to claim8 having an in vitro
di ssolution profile such that at |east 5% w. w and_no

AoePRAFIRCEYUCH) GPTBPOSIHRN RECPTANE He Cladmr kvetc @xRibits a single-
HOLKL ﬁa'stiﬂb fmggg{i 16888y and no nore than 80% w w

3. A pharmaceutical composition according to claim 1 which:
(@) comprises 300 mg of nevirapine in an extended release matrix and
which, when administered in multiple doses to a human, exhibits
(1) a geometric mean Cnax ss 0f 2,300 to 3,700 ng/mL; and
(2) a geometric mean AUC.24 ss 0f 45,000 to 75,000 hr(ng/mL); or
(b)  comprises 400 mg of nevirapine in an extended release matrix and
which, when administered in multiple doses to a human, exhibits
(1) a geometric mean Cnax ss 0f 3,100 to 4,900 ng/mL; and
(2) a geometric mean AUC.24 ss 0f 60,000 to 99,000 hr(ng/mL).

4. A pharmaceutical composition according to claim 1 which exhibits a
Crnax ss/Cmin,ss Which is in the range of 1.1 to 2, measured during multiple-dosing.

5. A pharmaceutical composition comprising nevirapine in an extended release
matrix, said composition having an in-vitro dissolution profile such that at least
2% w/w and no more than 30% w/w of the nevirapine is released at 2 hours; at
least 20% w/w and up to 100% w/w of the nevirapine is released at 8 hours; at
least 40% w/w and and up to 100% w/w of the nevirapine is released at 14

hours, when dissolution is measured by the USP Paddle Method at 50 rpm at a
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of the nevirapine is released at 8 hours; at |east 50%
w w and and up to 100% w/ w of the nevirapine is

WO edogases4 at 14 hours, when dissolution i s nmeaRCr/Es2008/065705

the USP Paddl e Method at 50 rpmat a vol une of 900 ml _
aqueous buffer containing 6% w w of sodium | auryl
sul fate, having a pH of 6.8 at 37C. 10 . A

pHanEReeIb0 Al 2RBBOS IUfeR cotMifl 8% e bRESY B ANINIGsulfate,
an in vitro dissolution profile such that at |east 8%
devingedPl @f Bt et 3hdn 15% w w of the nevirapine is

rel eased at 2 hours; at |east 45% w w and no nore than

0% w,w of the nevirapi.ne is released at. 8 urs; at_ . .
e & rfeagpllical CohBBHES oA oFHER" B ARy o1 fiag o in vitro
ar%oILaBh PRofile JueheRaedt Riast 4% @k andhe mdteBah Wo% v/w of the
is neasured by the USP Paddl e Met hod at 50 rpm at

a
DevilaRiN®is Hieasad atd heuls ablgast B08 M wianchao 8vra/therB0% w/w

ium |.aur vl . sul ) i . f 0
Spflefilaing LR Yol LS SRR ot o 100%
wHnRf itise $1e308ping iotelsased api Aehduns anhex dissdrdionds easasured by
mat ri x and whic when _adm ni stered as a singl e-dose

h
ine Wshdtadele athad akAPbiPNs &t a volirge (e90Q dnkyeagiieous buffer

CORpirtlg YRy kP saiiiificfiy Hita@hRaliny #pASHERS Bk 872"

adm nistered in nultiple doses to a human, exhibits (

1) A geemeiceltcareeamposition sacdor@dingOt tamidh H)Ohangngrian in vitro
and (2) a geometric nean AUGD-24, ss of 45,000 to
q*@?e@@oarp(r%@ﬁrﬁugp;tbat gbipasbRyr MeuSngoP MPTErthan 15% wiw of the
@ﬁ%’il‘dpﬂrﬁ’é Rerd| Sy £ FRHRM artlﬁ"é ASARW é?}oaHS'_rN&thHan 60% wiw

n adm ni stered as a single dose to a tasting hunan,
ekimiemed\vdrapine is released at 8 hours; at least 75% w/w and and no more than
95% w/w of the nevirapine is released at 14 hours, when dissolution is
measured by the USP Paddle Method at 50 rpm at a volume of 900 mL
aqueous buffer containing 6% w/w of sodium lauryl sulfate, having a pH of 6.8

at 37°C.

8. A pharmaceutical composition which:
(@) comprises 300 mg of nevirapine in an extended release matrix and
which, when administered as a single-dose to a fasting human, exhibits
(1) a geometric mean Cmax of 1,000 to 2,300 ng/mL; and
(2) a geometric mean AUCy... of 73,400 to 178,100 hr(ng/mL); or
(b)  comprises 400 mg of nevirapine in an extended release matrix and
which, when administered as a single dose to a fasting human, exhibits
(1) a geometric mean Cmax 0f 1,210 to 2,740 ng/mL; and
(2) a geometric mean AUCq.. of 109,000 to 237,000 hr(ng/mL);
and
which has an in-vitro dissolution profile such that at least 2% w/w and no more
than 30% w/w of the nevirapine is released at 2 hours; at least 20% w/w and up
to 100% w/w of the nevirapine is released at 8 hours; at least 40% w/w and and

up to 100% w/w of the nevirapine is released at 14 hours, when dissolution is
-14-
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( 1) a geonetric nmean Cracof 1,21 0 to 2,740 ng/ m;
and (2) a geonetric nean AUCO of 109,000 to 237,000

wheqngs4zsd ; andwhi ch, when admi ni stered in nul PCPUL2008/065705

doses to a human, exhibits ( 1) a geonetric nmean Cmac,
ss of 3,100 to 4,900 ng/nL; and (2) a geonetric nean
AUC 0-24, ss of 60,000 to 99,000 hr(ng/m _); which

Méa%hré@('lﬁiybtﬁes USRI Padde dasthdR st i 51 rﬁb'ﬁ‘ﬁét o vbfurhe dlf8900 mL
hr; which exhibits a Chmax,ss/Cmn,ss which is int

pawgRUHPUTericeraiming ek wiv & sediumdawryl sulfate, h@‘élnﬁg’:l pH of 6.8
?ﬂ9¥ |ch has an in-vitro dissolution profile such

dt least 2% w w and no nore than 30% w w of the
nevirapine is released at 2 hours; at |east 20% w w

8N YhdrmatelfieaV ¥ombotifien Navddrarigneo | Gtaine! &asBehd@tard in vitro

hours; at |east 40% w w and and up to 100% w w of the
ﬁ@ﬁplluﬁgn meofile sushdhakat gast 2% wiw andupe Meredsan A0%n/w of the

s T

S’Dmeum\hmm‘ ryd |§ﬁdléa§e@ ath@nongs; at eas 5086 &//wt arkd énd 1id to 100%
A pharnaceuti cal conposition accor di ng to claim211

WAVIOh @ RN aRING i reipased at 1 6moWor e SiRsRILtRALS Apeasured by
{HRABIS P o Mk EI\W%]hBS £‘f056 gﬁ%tzé)%b%ﬁ‘é Qs é(‘)‘t?,gdl%wuv%ous buffer

nevirapine 1s rel eased hour s; | east
eontamingré Yewtvia afh sem%rv\}/awryjfsutfam havingappHeofiG8 meBédsed
at 8 hours; at |east 50% w w and and up to 100%vv/w of

the nevirapine is rel eased at 14 hours,
4P s SoIPhErmHACE iR LQTPRRF YN t3GEOTHRY F%?déﬂaém l\/ﬁt haingtamgn vitro

g @hoﬁfo\@hlg%cﬂfthgpg I'@asf ?%UW%&UF]& ‘ﬁﬁor%aﬂéﬁ'@*’/”gv/w of the
w w of sodi um | aur ate, havin of 6.8 at
B&@rapine is released at 2 hours at least 45% wiw and no more than 60% w/w
of the nevirapine is released at 8 hours; at least 75% w/w and and no more than
95% w/w of the nevirapine is released at 14 hours, when dissolution is
measured by the USP Paddle Method at 50 rpm at a volume of 900 mL
aqueous buffer containing 6% w/w of sodium lauryl sulfate, having a pH of

between 6.8 at 37°C.

11. A pharmaceutical composition which:
(@) comprises 300 mg of nevirapine in an extended release matrix and
which, when administered as a single-dose to a fasting human, exhibits
(1) a geometric mean Cax of 1,000 to 2,300 ng/mL; and
(2) a geometric mean AUC... of 73,400 to 178,100 hr(ng/mL); and
which, when administered in multiple doses to a human, exhibits
(1) a geometric mean Cnax ss 0f 2,300 to 3,700 ng/mL; and
(2) a geometric mean AUCq.24 s 0f 45,000 to 75,000 hr(ng/mL);or
(b)  comprises 400 mg of nevirapine in an extended release matrix and
which, when administered as a single dose to a fasting human, exhibits
(1) a geometric mean Cmax 0f 1,210 to 2,740 ng/mL; and
(2) a geometric mean AUCO-« of 109,000 to 237,000 hr(ng/mL);

and
-15-



10

15

20

25

30

13 . A pharmaceutical conposition according to claim
11 having an in vitro dissolution profile such that at

wo eastis®%% W w and no nore than 15% w w of t he PCT/US2008/065705

nevirapine is released at 2 hours; at |east 45% w w
and no nore than 60% w w of the nevirapine is rel eased
at 8 hours; at least 75% w w and and no nore than 95%

W w OWhtdheWh%W ddinReered iR %@ﬁ@@(imteslé W ER, fits
di ssolution i s neasured by the USP Paddl e Method at 50

rpm at a vol)engegneggonaan C?quemf@ B9 te ¢, AR aMii; mgd
6% w f
o f B Ukl hesH R, TBY bR Btbon o )

accordingto claim1, 2, 3 4, 5, 6, 7, 8, 9, 10, 11,

WA whigh Wxeisits i §|/gleedéﬁlfé%@|ng ql., ﬁéﬁmﬁi% Xrconpri ses
bet ween 20% and 25% by wei ght of hypronellose. 15 . A

tabl et pharnmaceutical dosage form wherein each tabl et .
whighr & ukils 8 maAQCrgss ofhiemfsyidrtbasangs of i toe?, Me3sw@#g during

romel lose 2208 (Met hocel (tm K4M Prem um CR);
E@Jt'pzll%g%grﬁgo? Pact ose nonohydrate; and (d) 10 ng of

Magnesi um st earate; wherein each tablet is conpressed

Rrich Iflé’é a8 H’fwtﬂcpd%éoiﬁ%n]rﬁoﬂle%t}cﬁbthﬁf afjfé%égﬁ%c @Wand no more

according to claim15 wh when admnistered as a
Hiang3 Qoo g\eoitbmeawefva’@pmgusrraie@sed@tlﬁu urs; @t lepsta20% w/w and up

Cmcof 1.21 0 t 40 ngl
BESE v FEQR ROBSBns s Tols 568 o 8 58080 erp Ay Bna anc
4g go b1/€9td°@wwt oﬂmg@\nfavrﬂe fCENeaddtDat 94 Howrs) wWhemidiisddlution is
exhibits a sin
measured by the S%JSP Paddle Method at 50 rpm at a volume of 900 mL
aqueous buffer containing 6% w/w of sodium lauryl sulfate, having a pH of 6.8

at 37°C.

12. A pharmaceutical composition according to claim 11 having an in vitro
dissolution profile such that at least 5% w/w and no more than 20% w/w of the
nevirapine is released at 2 hours; at least 30% w/w and no more than 80% w/w
of the nevirapine is released at 8 hours; at least 50% w/w and and up to 100%
w/w of the nevirapine is released at 14 hours, when dissolution is measured by
the USP Paddle Method at 50 rpm at a volume of 900 mL aqueous buffer
containing 6% w/w of sodium lauryl sulfate, having a pH of 6.8 at 37°C.

13. A pharmaceutical composition according to claim 11 having an in vitro
dissolution profile such that at least 8% w/w and no more than 15% w/w of the
nevirapine is released at 2 hours; at least 45% w/w and no more than 60% w/w
of the nevirapine is released at 8 hours; at least 75% w/w and and no more than
95% w/w of the nevirapine is released at 14 hours, when dissolution is
measured by the USP Paddle Method at 50 rpm at a volume of 900 mL
aqueous buffer containing 6% w/w of sodium lauryl sulfate, having a pH of
between 6.8 at 37°C.
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fasting Trmax of 10 to 48 hr. 18 . A tablet dosage form

according to claim15 having an in-vitro dissol ution
w@e@Bitbe3such that at | east 2% w w and no nor eP€TTES2089065705

w w of the nevirapine is released at 2 hours; at |east

20% w w and up to 100% w w of the nevirapine is

rel eased at 8 hours; at |east 40% w w and and up to

180/0pMarmatetitital @BMipoaRioReadcordifg 8 erimat, 244, owr s, 7, 8, 9, 10,
when dissolution is measured by the USP Paddl'e Mt hod
al, 5D or g wherginy Bleumsteptged oelease raitiy eoenpsisesdetween 20% and

tail ni 0 %% dium lauryl sulfate, having a
g?-l%o@/ g)e@q};[\?)@ ' n%%lo%gA t abl et dosage form accordi ng
to claim18, having an in vitro dissolution profile

$9CA tathat pledrm RRSiticAEoYayedBEm Wﬂwéféfneeédhat%b%@%ﬂdéjgs%:

the nevirapine is released at 2 hours; at |east %
(@089 ambydrausaieV@aPing: w of the nevirapine is
rel eased at 8 hours; at |east 50% ww and and up to

QP d}f%dpgmgﬁgééggb@e is rel eased at 14 hours,
X db heUSP Paddl Met hod
%8@83?3%% Izﬁgg]:'%ﬂg?%fuggo my_t agueousabuffer e

(0D My 1t |8Yoyé Wiorlohgaditetrancaur yl sul fate, having a
PH of 6.8 at 37C. 20. A tablet dosage form according
@ 10 memRfMdagnesiimetesiates vitro dissol ution profile

; 9 i 15% w w of
PR Rk TonieFRPorfEted B2 BRaTRH R0 280N cact 54
w w and no nore than 60% w w of the nevirapine is

N6l Aaapidt abs8gd dorns acedrdirkpts clafong whizhd wivadh sdmimstéred as a
than 95% w w of the nevirapine is rel eased at 14

hour sSingleedrsh Wsafagtinghumamedified by t he USP Paddl e
Met hod at .
00 2 P04 GEBARR LT obr 9900 o BAYREHGL DU e

cont ai ni ng W 0 I umTaur yl avrn
pH of 6.8 (&) BFe&bmatri. méah A @4.. phadIBOB td 267|00dotsréagymL ).
form wherein each tablet conprises:

17. A tablet dosage form according to claim 16 which exhibits a single-dose
fasting Tmax of 10 to 48 hr.

18. A tablet dosage form according to claim 15 having an in-vitro dissolution
profile such that at least 2% w/w and no more than 30% w/w of the nevirapine is
released at 2 hours; at least 20% w/w and up to 100% w/w of the nevirapine is
released at 8 hours; at least 40% w/w and and up to 100% w/w of the
nevirapine is released at 14 hours, when dissolution is measured by the USP
Paddle Method at 50 rpm at a volume of 900 mL aqueous buffer containing 6%

w/w of sodium lauryl sulfate, having a pH of 6.8 at 37°C.

19. A tablet dosage form according to claim 18, having an in vitro dissolution
profile such that at least 5% w/w and no more than 20% w/w of the nevirapine is
released at 2 hours; at least 30% w/w and no more than 80% w/w of the
nevirapine is released at 8 hours; at least 50% w/w and and up to 100% w/w of
the nevirapine is released at 14 hours, when dissolution is measured by the
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(a) 400 ng of anhydrous nevirapine; (b) 270 ng of
Hypronel | ose 2208 (Met hocel (tm) KAM Prem um CR); (c)

wadsngH2ef | act ose nonohydrate; and (d) 10 ng BET/US2008/065705

Magnesi um stearate; wherein each tablet is conpressed
by a force of 10-25 kN; which, when adm nistered as a
single dose to a fasting human, exhibits ( 1) a

OSPTEHdddle NMRthddTRE 060 1rpAd & BOvelufdd ¢T900b; mndguébud buffer
geonetric nmean AUCO- of 109,000 to 237,000 hr ;

ng/ m :
e@taiing: A “hwAv gh spaiug tausyl gudaig, hevog EpIOUfQﬂ §8§K°C-
that at |least 2% w w and no nore than 30% w w of the

IR ok AT YA 1 P R o
PRIIS sudH tHak as teADBoMWW Rd rRNehord tHah 190% W BF Ble hd\Brapine is

hevirapine is released at 14 hours, when di ssol uti on

fele @t & heyrs; hat esst Fdde | W/ Wisndo 0 anos® thamn &% aw/w of the
|. i ni 0 o
{811 0o it NERNE I 7P Gy o

R/ D lied ndosagine fio rereased atil A thdues, olviaémmd&sblutiavi is gnédsured by
in vitro dissolution profile such that at | east 5% w w

URP hsdslle Methodeatnp Qs oM @i yoluraRfn@00 nk aqueesg buffer
. | . ; 0, d . t
e IR vk of SBF T N SHI B, rBORBTY B R B3 et
w w and and up to 100% w w ofthe nevirapine is

2¢] Rasisidt piharbdadeatical, dovage fdira swHeareincsadhstabiz songdisky:
the USP Paddl e Method at 50 rpmat a volume of 900 m _
I ANBY S REVITRRE % W w of sodi um | auryl

sul fate, having a pH of 6.8 at 37C.

(b) 270 mg of Hypromellose 2208
(Methocel™ K4M Premium CR);

(c) 400 mg of lactose monohydrate; and
(d) 10 mg of Magnesium stearate;
wherein each tablet is compressed by a force of 10-25 kN;
which, when administered as a single dose to a fasting human, exhibits

(1) a geometric mean Cmax 0f 1,210 to 2,740 ng/mL; and

(2) a geometric mean AUCy... of 109,000 to 237,000 hr(ng/mL); and
which has an in-vitro dissolution profile such that at least 2% w/w and no more
than 30% w/w of the nevirapine is released at 2 hours; at least 20% w/w and up
to 100% w/w of the nevirapine is released at 8 hours; at least 40% w/w and and
up to 100% w/w of the nevirapine is released at 14 hours, when dissolution is
measured by the USP Paddle Method at 50 rpm at a volume of 900 mL
aqueous buffer containing 6% w/w of sodium lauryl sulfate, having a pH of 6.8
at 37°C.

22. A tablet dosage form according to claim 21 having an in vitro dissolution
profile such that at least 5% w/w and no more than 20% w/w of the nevirapine is
released at 2 hours; at least 30% w/w and no more than 80% w/w of the

nevirapine is released at 8 hours; at least 50% w/w and and up to 100% w/w of
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23. A tablet dosage formaccording to claim22 having
an in vitro dissolution profile such that at |east 8%

waresast3no nore than 15% w w of the nevirapi NBCT/BS2008/065705

rel eased at 2 hours; at |east 45% w w and no nore than
60% w w of the nevirapine is released at 8 hours; at
| east 75% w/ w and and no nore than 95% w w of the

ﬂféVhéﬂpamﬁeI@ ré@aséé&ai 4 hblirdloMhen odsIutins &0hiddsOred by the
i S nmeasure e USP Paddl e Method at 50 rpmat a

ULifindste uethed a&qbeoen baf Perolbm AnEeg el weces uter
S 8 Vb DL PR A SPRee. 6 b B R Br 372

whi ch, when administered in nultiple doses to a human,

QZhAb‘da‘b%t(dang@ m@éddrgunwc@mczz paviag ah 3P itk® dissolution
4,900 n a geonetric nmean AUC 0-24, ss of

Bis o dToiTBi 2003 h B/ WA nauioEh Tvi 4854w B the. pevirapine is
RO 305 Ho eﬁgﬁé | 598%%%@ il T o mprdfih 4 £O%wiw of the

ﬁemramnéus reieasudr 808 ol Git ledsti7Ble wiwsantana@nd mbiethan 95%
has an in-vitro dissolution profile such that at | east
oy \Qf W@ REVIRRPIRB e relgase s ot/ Whﬁuﬁf whgn H@\?PM‘BPH% measured by

f/rv/féwf{?ﬁfq%%tdl@ NIQHBS: a50! r?ﬂ*?tatzé) (?bat dg(%’ rh0 akﬁfééhs buffer

the nevirapine 1s rel ease ours
dOawing Bidwan of spdiuo BOOswifateohaving awplvlloquetweem $.8 at 37°C.
rel eased at 14 hours, when dissolution is neasured by

the USP Paddl e Met hod at 50 rpmat a vol une of
ahuboted! %Lﬁqwecf%&naamwa'r@%%mmf 13 geniehin WaeR fldm'n'STered in

FlIfAL Bosbatd AR hidks8 at 37C.

(1) a geometric mean Cpay, ss Of 3,100 to 4,900 ng/mL; and
(2) a geometric mean AUC.24, ss 0f 60,000 to 99,000 hr(ng/mL);

which which exhibits a single-dose fasting Tmax of 10 to 48 hr;

which exhibits @ Cmax ss/Cminss Which is in the range of 1.1 to 2, measured during

multiple-dosing; and

which has an in-vitro dissolution profile such that at least 2% w/w and no more
than 30% w/w of the nevirapine is released at 2 hours; at least 20% w/w and up
to 100% w/w of the nevirapine is released at 8 hours; at least 40% w/w and and
up to 100% w/w of the nevirapine is released at 14 hours, when dissolution is
measured by the USP Paddle Method at 50 rpm at a volume of 900 mL
aqueous buffer containing 6% w/w of sodium lauryl sulfate, having a pH of 6.8
at 37°C.
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