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The Truvada product is produced by wet granulation of emtricitabine
and tenofovir DF (WO 04/64845), which under the circumstances produces a
chemically stable dosage form. This product does not contain efavirenz.
20
HIV therapy using efavirenz as well as emtricitabine and tenofovir DF
has been considered desirable (hereafter “triple combination”; see WO
04/64845). Manufacturing a commercially viable triple combination product,
however, would require that the final product meet stringent FDA requirements
25  for bioequivalence to the commercial products, Viread (tenofovir disoproxil
fumarate), Emiriva (emtricitabine), and Sustiva (efavirenz), and that the tablet

be of suitable size for patients to easily swallow.

Initial efforts to simply combine the three drugs (active pharmaceutical
30  intermediates, or APIs) into a unitary, essentially hom.ogeneous composition
manufactured by wet granulation failed to produce a chemically stable tablet.
The tenofovir DF in this combination tablet was highly unstable and rapidly
degraded in stability studies. The efavirenz formulation was unexpectedly
1
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into tablets, and then filmcoating the tablets. Unexpectedly, this
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IS5 efavirenz component with the surfactant and other excipients, separately
manufacturing the Truvada component using dry granulation, mixing the
granulates together, compressing the mixture into tablets, and then film-coating
the tablets. Unexpectedly, this approach also failed to produce the desired
bioequivalence in between the commercial product, Sustiva (efavirenz), and

20 clinical trial material (i.e., proposed commercial triple combination product). A
novel and inventive step was needed to overcome the shortcomings of more

straight-forward approaches to a triple combination dosage form.

Copending U.S.S.N. 60/771,353 (filed of even date and expressly
25  incorporated herein by reference) is directed to solving another obstacle
encountered in the preparation of the triple combination dosage form, that of
reducing the size of the combined product. While the prior art reports the
successful manufacture of chemically stable Truvada preparations
(WO04/64845), these preparations contain relatively low proportions of
30 excipient to APL. Increasing the proportion of excipients and wet granulating

the three API combination unexpectedly resulted in a preparation in which the
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amount of liquid water. Omitting water (particularly, iquid water) or reducing
15  the presence of water to an insubstantial amount eliminates the
disadvantageous formation of a eutectic mixture and enhances the stability of

the resulting pharmaceutical product.

Despite the advantages conferred by dry granulation of the
20  emtricitabine/tenofovir DF component, it was still necessary to overcome the
unexpected incompatibility of tenofovir DF and the surfactant used in the

Sustiva formulation.

25 Summary of the Invention

In accordance with this invention, the stability and bicequivalence objectives for
the triple combination product have been achieved by providing a
multicomponent dosage form, one component comprising tenofovir DF and,

30  optionally, emtricitabine, and the other comprising at least efavirenz. Another
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bi oequi.val ence objectives for the triple conbination product have
been achi eved by providing -a nulticonponent dosage form one
conponent conprising tenofovir DF and, 30 optionally, entricitabine,
and the other conprising at |east efavirenz. Another 3 WO

2006/ 135933 . PCT/ US2006/ 023223 enbodi nent of the invention is a
dosage formconprising a tenofovir DF conponent and a surfactant
conponent not in destabilizing contact wwth the tenofovir DP
conponent. 4 WO 2006/ 135933 PCT/ US2006/ 023223 Detail ed Description
of the Invention The dosage formof this invention conprises
efavirenz, entricitabine and 5 tenfovir DP. As noted, tenofovir DF
and efavirenz are in separate conponents. Entricitabine generally is
included in the tenofovir DF conponent, but in other enbodinents the
enmtricitabine is present in its own conponent, or is m xed



with the efavirenz conponent. Its disposition is not critical to the
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configuration that swtabl palen b eof ¢gloniraventioh surfactant with
tenofovir DF is suitable in the practlce of this inventioh. 15 The
term "conponent” neans a physically discrete unit or conpartnent
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not be a single conponent for each drug (for exanple, the dosage
15 The term “component” means a physically discrete unit or compartment

which is associated physically with and in contact with other components. This
does not mean that the units or compartments are physically not in contact. In
fact, it generally is preferred that they are in physical contact and form a unitary
device, article or composition. The degree of association is only that which is

20  needed to facilitate the oral consumption of the composition as a single dosage
form. This invention does not include, for example, patient packs with the
Sustiva and Truvada products in separate wells or containers, or other
associations which are essentially packaging solutions alone (although, of
course, the compositions of this invention optionally are packed or packaged in

25  any conventional fashion suitable under the circumstances).

Typically, the components of the dosage form of this invention
conveniently are organized in multiple layers, ordinarily a bilayer as shown in
the exemplified embodiment. However, if emtricitabine is present in its own

30 component then the dosage form will constitute at least a trilayer structure.
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t he tenofovir DF conponent
15, The cofnponents generally are in direct contact with one another, i.e., no
barrier or protective layer is present between them. In other embodiments, a
barrier is introduced between the incompatible componen’ss. A sujtable
example of this embodiment of the invention would be a multi-compartment
capsule in which the incompatible components are distributed into separate
20 compartments. Alternatively, a tablet is optionally provided that contains one
encapsﬁiated component disbursed or distributed within the incompatible
component. In general, intimate, direct admixture of the incompatible
components is undesirable unless means are provided to protect the tenofovir
DF component from surfactant.
25
In typical embodiments the components of the dosage form of this
invention are spatially organized so as to not place the tenofovir DF component
into destabilizing contact with the surfactant in the efavirenz component.
“Destabilizing” means any contact between tenofovir DF and the surfactam‘: that

30 is capable causing pharmaceutically unacceptable degradation of tenofovir DF.
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harnessed to prevent the generation of pharmaceutically unacceptable levels

15 of degradation of tenofovir DF.

In addition, when emtricitabine is present in the tenofovir DF
component, the permitted contact also that which does not produce

pharmaceutically unacceptable amounts of emtricitabine degradation

20 product,

“Degradation” of tenofovir DF is the generation - in pharmaceutically
unacceptable amounts - of at least one of the degradation products mono-POC
PMPA, dimer or mixed dimer. “Degradation” of FTC is defined as the

25 generation ~ in pharmaceutically unacceptable amounts, of FTU. These

degradation products are shown below.
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A “pharmaceutically unacceptable amount” is defined as the following

amounts of each degradation product. Degradation products optionally are



FTU has the structure HO NNOF' v NOH S 10 A "pharnmaceutically
unaccept a L3 is defined as the follow ng anou
aly 8 2R 5433 Betboniffs

degradati on product. Degradation products optionally are

2006/ 135933 - ite o

i ncrement al ag% Egg@ﬁé%é%ﬁlﬁtigiﬁ%fg?é aleééﬁrr(gl;unt %?;1? g@‘a}lg tIO{ﬁ]I
product is sihmpuiny of Hegradntiow pfodluaisisimphethe@sdoudt tei®in theh&st article,
i ncrenent al mpunt |sﬁihe addi tj onal anopunt of dgg adat i on product

appeari ng i HOEREIBPSHIRE frevat isithe addisionnl smeupial Etacka*tmnamﬁucrtn t he
APl 5 start r t oduct
optionally Flgg Eﬁﬁ{aggﬁ.L re ép 5‘%@%6&%\4&0?1%%%%@& reS Itg%%l@gﬁ’“{l i me of
rel ease i nt etatrties ettt dosswer, ‘Ei'n@ambhﬁf of c&g@édz&for@md&u{ Gptichal (i’é age
condi ti ons under the condi tions described bel ow, i t he she

life as set MGFYs %MWP@%?WG%QSQ*PW@B&W@EQZ@E Tot aI

amounts at pelRasecEl Thebir ?@‘Pa %
ordinarily abou?ﬁ C5% ? %nﬁcﬁ?&%@%% r%%'gﬁ%an a lfjhf%
ordinarily eduolitiofs 8€éctbedbalew, i.6., e dhetfdifé hﬁ@téd&@lubeﬁmﬁ% ordinarily
about 0.25% of M xed Di ener.



Less than about 0.5% ordinarily about 0.2% of PTU Total anmounts at .
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No more than about 2 %, ordinarily about 0.5%, of mono-POC PMPA,

No more than about 0.6%, ordinarily about 0.1% of Dimer,
15 No more than about 0.3%, ordinarily about 0.05% of Mixed Dimer.
Less than about 0.4%, ordinarily about 0.1% of FTU

Incremental amounts at shelf life {storage at 25°C/60% RH for 24 mo.)

No more than about 9%, ordinarily about 4% of mono-POC PMPA,
No more than about 1.6%, ordinarily about 0.6% of Dimer,

20 No more than about 1.8%, ordinarily about 0.8% of Mixed Dimer.
No more than about 3.9%, ordinarily about 1.9% of FTU.

The percentage of degradation products is the amount of degradation
product as measured by FIPLC retention time comparison. In the HPLC
25  retention time comparison, the retention time of the main peaks observed in the
tablets is required to be within 2% of the retention time of the main peaks in the
a reference standard preparation containing efavirenz, emtricitabine, and
tenofovir DF in an assay which has been shown to be specific for efavirenz,
emtricitabine, and tenofovir DF. The percentage is determined by dividing the
30 total amount of tenofovir DF plus the three degradation products into the
10
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Conbi nat i G ARt U ERR AR byt A AL AR C e o

conprising slugs of conpressed granules of the tenofovir DF
conponent dispersed within a matrix of the efavirenz conponent. A
variety of sl udl€PoREameis e empdeyediio exaluataighether a deppoemppetion Thi s
constel | ajh, f j e I ted, ,or stored
under thehc%%hl tt%lgir)\és a é&?@%%ﬁ%ﬁ%ﬁ“ﬁﬁ&éﬁ?& goggcsaé}ﬁpel?haep%e

gener af i onomibinaivaf dosage BbrrangtionaliTis désighadas h ehapdostiilesoontridifie
resul ting prr(%guct upon . rel ease did not contain nore than the
speci f i edSHBsB crrwpressed igipnalegef digyenpfavis Dhsomapaient Hisparsed within a

cont am na o i bove,. t hen
t he cont a{(;{ta%rvxll%)( uﬂ?ﬁﬁ%%ﬁggﬁé% g%ggﬁgﬁg% ?lgz?tﬁg% S]ﬁ%astﬁz%gr S gﬁ t Q? H%eda i san
nmay adopt mabtieg $he cogpoditish.aitsrcdsstebatiornt 6 jsotentidl pb@dﬁctﬁﬁiehﬁ(ro?lﬁ bb5d
choi ce an hall not limit the s¢cope of this invention. In preferre
enbodi me ngﬁgqcﬁé’r SRR HF‘ESBW%CWI I@r‘?_g’%@ F‘F‘i grengiegfed cigaseaetieand thi s
CONPONENt ok feRBRYE BhdRyvid DR MBAld @%Q&tﬁrgp ducgoﬁi&ébr {{ﬁ%ﬁn%' n

d at e

preferred enbodi nents, a conposition corprisin ry 20 granu
t enof ovi r pRElagidipomtrelegse divl net dostanphaypdan theepecifiedpppantimafe t he

dosage forns of, this inventio ranul atjon is, a well-known

phar paceUPTES ChAT s P piap e Acbatingaand Bsfel frited ot of g aipay

conbi ned whialigxelaBbeAtReR b ¢l SR B CbRiigBed 3R biliARg ! BB Rourse

conpressed to forma nmass. This mass typically is then c%m*n nut ed or
the artisan may adopt more stringent standards, but this will be a matter of

15  choice and shall not limit the scope of this invention.

In preferred embodiments the emtricitabine and tenofovir DF are
combined and this component is prepared by dry granulation (U.S.S.N.
60/771,353). In preferred embodiments, a composition comprising dry

20 | granulated tenofovir DF and emtricitabine is employed in one component of the

dosage forms of this invention.

Dry granulation is a well-known pharmaceutical manufacturing process
per se. In general, APl is combined with excipients and lubricant excipient and
25  then compressed to form a mass. This'mass typically is then comminuted or
milled, then sieved to obtain the desired size of particle. The granular product
is compressed into tablets, filled into capsules or otherwise formed into a

unitary dosage form in conventional fashion.

30 Compression into a mass is accomplished by conventional equipment.

11



mlled, then sieved to obtain the desired size of particle. The,

gr anul ar 89&1}%@359&3'5 conpressed into tablets, filled igpg, U%?(ﬁ?fb%ﬁﬁoor

ot herw se ormed 1nto a wunitary dosage form i n conventiona

30 Conpre I ] (0] tional  equi pnent.
11 V0 20087 Taa s B RS TR BB I pheR R TR PP tor

exci pi ent Soamcmssﬁd;fvteheo@eﬁnEMQﬁc@@%@&@iyt&wxef@ﬂ mBaaRaell on.

Ho t her neans ctin e m xture .

co\rArﬁ\ellg'[l oﬁoﬁnﬂfﬁﬁn‘%‘}’dﬁ%ﬂg (‘Dél b}%g’ﬁﬁ )yOPBB%"?]@ih@lel%ﬁeére used. 5 A dry
granul ation process is one in which a dry conposition of the APl and
sel ected excipient(s) is conpressed to forma mass, which is

conmi ngted or  Andgl (ﬁ%&lﬁﬁtﬁ%ﬁﬁ%ﬁ% Ys ofdth SARA LAy ?@%dsﬁxﬁ{ gf’tﬁg A

produce the desiréd size ranul es. Cbnpre55|on in
acconpl i s red sgipcted myapidnd (e tis Ccm]ﬂwrepsmhtto foifyxm mads, whidhie cAfthmianed or

exci pi ent assed thr a r.oll us _for conpaction.
rovever . SURGT HRERER, e Bolifer Bhueves B oty i desyed size
conpact i ogrdntilés. Ldesret8bn lﬁjcdlegﬂiaﬁgls)acc&%ﬁ J%d’@?%n‘é nBQAROSI ti on
conprising dry granulated entricitabine and te ovir Is the

product ofqupaent.gFapigelly the Adtleeelssxcipitiits ac@pmeil rhm?ghaaﬁgéndal | é
15 re |n rystal line APl,s.and i substatla ree.o rie
eut ecg(§l e]%éir}?t(}%tfx |%I%F?‘%tﬁ%90 OPEKEL, Ic'?hetrﬁ}?%’él Py RPN g gAY ess
than abouinidtade, lys., cveititioi inessiaps Rtk Yr@ntRhdkparily less
t han about 10% and generally less™ than abou '5% 20 The dry

granul ation process S conducted in the absence of a destabilizing
anount of water, "destabilizing" being that amount of |iquid
A composmon comprising dry granulated emtricitabine and tenofovir

DF is the product of a dry granulation process. This composition essentially

15 retains the crystalline APIs and is substantially free of dried eutectic
emfricitabine/tenofovir DF. It typically will contain less than about 15% by
weight dried eutectic mixture, ordinarily less than about 10% and generally less
than about 5%.

20 The dry granulation process is conducted in the absence of a
destabilizing amount of water, “destabilizing” being that amount of liquid
water that is capable causing pharmaceutically unacceptable degradation of
tenofovir DF and /or FTC as defined herein. If the dosage form of this invention
includes a dry granulated emtricitabine/tenofovir DF component, then the

25 amount of permitted degradation product in the final dosage form is still the
same as that which is set forth above, i.e., the amount of water exposure and
coritact, together or alone, are not to result in degradation products failing to
meet the standards described above. It is an option, of course, to test the dry
granulates for their level of degradation product first, and if they pass, then to

30 formulate them into the dosage form of this invention and then determine if the

12



wat er that is capabl e causing pharmaceutically unacceptabl e

degradat i 0@09@051 gppfovir DF and/or FTC as defined heregj '?rmsﬁosibf}‘fzs
dosage formo { I'S" invention includes a dry granul at eg .

i Ci . | hen .t h 5 t of itted
dogr adat | o8 B bR Enpincf TR b rad Bl ArpRutd T e B B R ©

that whi chicsagesfermfaritideahoperameters edtildisheBunt of water exposure and
contact, together or alone, are not to result in degradation products
failing to neet the standards descri bed above. It is an option, of

course, to te : [ I ir level of deqgradat,ion
pr lcJ)dact first ?Bg{rj\ﬁ&’i %"%""ﬁé‘%{ gﬁ%ié%? %%fr‘\'\?att%ll %g ¢ ate e?ﬁﬁ’gﬁ} Pty e
dosage5f oflimisoiatehinsll inov sighifora ety deeselyl affes the stabflity Be tenbfMODR

2006/ 135933 ,PCT/ US2006/ 0 3(% 3 contact results in any increase in
degr adat i 8R4 pE &P exqlude g‘b@é@ thedry ssateyopderadlyeudedrimtin desage

t he para abl.j d i r bed ter are
comonl ynﬁﬁgfn?ésit %%%(1@?% ]énnggﬂéi‘é{g l@hﬁiw\?fg‘?‘gﬁ&\?\??&gﬁerﬁe A P dant | y

adv Ier Zeldy fﬁafﬁ:r[ m;:] smtree,set,gbéh?miy:abfeatﬁm@s‘, Oﬁdm‘@&ﬁgﬁ%ﬁdﬁh@% ic8, dithe %ike
excl uded fromt r ranul ates optionally used in the dosage form
of this i V8 i%ﬁ‘.ﬂgﬁﬁ fg%ﬂéﬁ%s,rawlag% lfevedver. spmed aglougdnel isned i n
situ)10fr omd y ' ti .t |
entrained i cefa%%gt Iﬁg%ﬁ f%(gedf csi%? %@ﬁ%&%ﬁ%egﬁ P ?E"oarrﬂﬁ ?ﬁxgt%g @ﬁ@%ﬁ?ﬂ%%‘?
However, e tes thamsbous 58 by ivgaghit, ddinatiby lespthannbbly 1%t weidhg during

latign. Th ts typicall be | th bout 5% b
et Gt - oRDITREF g UGk PEERR B O MBI -liegHn S ProRenibceal uat or

o7 0uCt B o abour 1006 By e ght LRl Rt K s b BB 60"
| ess, as legwaatow ag OelBybyevagint. However, pepmittad qexhtities i mtat@smeyf
vat er 18 vary depending upon other factors in the granulation, e.g., excipient type,
temperature and so forth. For example, if a hygroscopic excipient is included
this will convert added water into a bound form. All that is necessary is that the
water not result in degradation of tenofovir DF and /or emtricitabine in the final
product. In general, water is excluded both from the pregranulation stage
20 (preparétion of the composition to be used directly in the granulation) as well as

during the granulation process itself.

Absence of water or “dry” doesnot mean the absence of liquid.
- Granulations with organic solvents are also feasible provided that destabilizing

25  amounts of water are excluded.

Dry granulation results in a product that contains minimal amounts of
water. The amount of water in the product granulate or dosage forms made
therefrom are measured by loss on drying (LOD) or by the Karl Fischer method.

30 The LOD of compositions of this invention are about 15%, about 10%, about 5%

13



15 vary dependi ng upon other factors in the granulation, e.g.,

exci pi ent & ¥pecsdogperature and so forth. For exanple jréysf’oos/ozszzs
hygroscopi c excipirent is included this will convert a ge water 1 nto

bound f or m,. - Ms ! ponver! t o
Cleor adat i on REHy e SHARERERY et DR chR FischiB: Ffih pbit e "
product . D tgelfes it weigdit pusiatly duss|thigledh A1, by WaSNE 0P 186 Haii Rk On

stage 20 reparation of the conposition to be used directly in the
granul ati épﬁ?eﬁ? %‘P‘Fﬂté)g waigh invigedwel prepatations o quroereddoitheel f .
Absence ot : iy n.th bsence_of liquigd.

& anu at | Graugier e lcon e fed A b el 28 B BE imastiefipten,

dest ab5 | i mbedhduilhg suimeqtenigrosedsatepdrsackxstadeg. THase ahantabi fater
results i nqg%cgroduct thay contains mninal anpunts of water. The

amount  of 24EEeM PR EHES Shay s tipTusesaliyr wilbeelgéfecs the stebidisy of the
therefro ”bl@i&ﬁcim%%%fwir TS5 A PR gﬂ&o ﬂt«?ﬁ{o&ég@ su%[ecWo LOGsik rra{J{eFl scher

met hod. 30 The LOD of conposition I'nvention are apout” 15%
about 10%peiahiblet] vd¥atidB. WO 2006/ 135933 PCT/ US2006/ 023223 or
typically | ess than about 3% by weight. The Karl Fischer water is
about from 0.1 to 10% by weight, usually | ess than about 5% by

wei ght, or less than about 2% The anpunt of water in the final

‘prepathtions, BacBapBiEHIRE PrRcesdasatibecelowss diregtast fagheof

granul ate : . . wat er_ . sed duri.n
dubsequent B ousBRoriipleSobRgkoR TN bl Sl St B85 by
added i n tad emodewpBFt fiathigpantidddn @nbgtinehatielawitibo ﬂﬁh%]saefrfaeCt the

stability of th&, entricit ineétenofov,ir DF APIs; and therefore are
subj ect t BPEHNES fed RBFHEOD piihritebletviichiiasqpssate from, but in contact with,

the portion of the tablet containing efavirenz. It will be understood, however,

15 that the emtricitabine and tenofovir DF component of the tablet, which is an
embodiment of this invention, optionally is manufactured as a stand-alone
product and not necessarily in assémbly with an efavirenz component. In this
option, the emtricitabine/tenofovir DF dry granulation intermediate described
below is simply compressed into tablets or conventionally processed into other

20 conventional unitary dosage forms such as capsules, cachets, suppositories, or
the like.

The dosage forms of this invention are stored in containers, preferably
under desiccant such as silica gel in amounts generally sufficient to maintain the

25  RH over the dosage forms at under about 10%, preferably under about 5%.

Materials

The quantitative compositions of the efavirenz powder blend, FTC/TDF
powder blend, and film-coated bi-layer EFV/FTC/TDF tablets are listed in Table

30 1, Table 2, and Table 3, respectively. The quantities of efavirenz, emtricitabine,

14



10 The manufacturing process described belowis directed to the

preparati %0%06133535% pl e conmbi nati on tabl et containing ?’ngSEO%F’ﬁ?ﬁzé’

entricitabiné n enofovir DF. In this particular enbddinen

| ast two d : edi.l ortion of .the taf Mhich is
separ at e f% %lgjiergf&?vﬁrn con ea%]ugv%\?c?ﬁc& TREC %ﬁt F%E(’%iﬁ {:ﬁilf\t%g%VQf‘e was
cont ai ni nglesk dwirr @I withta wirlcbrdantRARLELA 88l the QVRVIEF of é&rba?gtaiﬁ}{%
entricitabi and tenofovir DF conponent of the tablet, which 1's an
enbodi nent Caﬁll?ﬁ@eﬂﬁhlgmﬂ%}o%pti onally is manufactured as a
stand-al one product and not necessarily in assenbly with an
efavirenz conponent. In this option, the entricitabine/tenofovir DF
dry granul ation internedi ate described belowis sinply conpressed
into tabl egahRr, CORYERGLPRR b %&ftﬁé é’fa{rﬁéﬁzﬁmﬁhﬁféﬂ[‘a‘)“ye““ onal
unitary dosage forns suéih as capsul es, cachet'sy "suppositories, or
the Iike. The daosage forns of this invention are stored in

cont ai ners, prTerany under desiccant [such as $iligg;igel |n anounts
generally suffijcient to maintain the 25 Rikwher|the dosage|forns at
under about 10% pref er d9Bjediefer about 5% t ¢r i Boronidthe

guantitative cqnpositions of the efavi ren?fg e)ﬁblégﬂqﬂ thU TDF
powder blend; 4dnd filmcoated bi-layer BPV/ FTC/ T h £ hre |isted
in Table 30 1, Tapre Z, and Tapte 3, rgspectrvely. —the—ooantities of
efavirenz, entiE&@viebizne, 14 WO 2006/ 135938./HCT| USEOMS/ 023R23 and
tenofovir DF were adjusted for drug contient factprs (DCF) if the
val ue was | esgpiibap tﬁ?n@@ﬁuﬁ oncomftant redlction to the
gquantity of m( rocry?’?sal I ne ceIS ‘ul ose ji n gaph franps ation|

NE/EP

Hydroxypropyl cellulose, NF/EP 2.48 38.4

Sodium Lauryl Sulfate, USP/EP 0.77 12.0

Croscarmellose Sodium, NF/EP 3.87 48.0

Magnesium Stearate, NE/EP 0.58 9.6

Total for Tablet Core 57.94 898.0

15



5 Table 1. Quantitative conposition of efavirenz powder blend Unit

% w w | ng Total Fornmula (ng/tablet) Efavir . 0.0
M crocryst@gﬁ'ﬁ)ﬁéﬁéﬁ | ul ose, 11.52 178.6 NF/ EP Wdroxyge‘g"ggﬁ)oz"&?’%g
cel lul ose, NF/EP 2.48 38.4 Sodium Lauryl Sulfate, USP/ EP 0.77 12.0

o oscar el g U BEE bl AR SRR o, O

PCT/ US2006/ 023223 Table 2. Quantitative conposition of FTC/ TDF

powder blend Uit % w w Ingredient of Total Formila U{xﬁgl tlabl et)
Entricitabine 12. 90 200.0 Tenofovir D sopr®%syfw Flimarate 19 35 300.0
M crocrystalline Cellul obegrefiengP 5. 77 89. 5 Formula
) of Total
(mg/tablet)

Emtricitabine 12.90 200.0

Tenofovir Disoproxil Fumarate 19.35 300.0

Microcrystalline Cellulose, NF/EP 577 89.5

Croscarmellose Sodium, NF/EP* 3.10 48.0

Magnesium Stearate, NF/EP* 0.94 14.5

Total for Tablet Core 42.06 652.0

* To be incorporated into both the intragranular and exivagranular portions of

the formulation during the manufacturing process.
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Croscarnel | ose Sodium NF/EP 3.10 48.0 Magnesium Stearate, NF/EFP
0.94 14.5 Tabl et Core 42.06 652.0 To be in nt o
both the m@?éaogr ag;lu ar and extragranul ar portions of ?%R]?%O?%{u ation
during the manufacturing process. 16 WO 2006/ 135933 PCT/ US2006/ 023223
Tabl e 3. Qwabid 3.at OMEn C/ TDF
Tabl ets | ngredi entQ% V\f/ﬂ\(/av%?? ltrrilijnaéf %?& %‘%tagﬁq%(l ?r%vetr?oﬁ;éff&\ﬁf

Ef avi renz Powder Efadefs57. 94 898 0 FTC/ TDF Powder Blend 42.06 652.0
Total for Tablet Cores 100.00 1550 0 Opadry Il Pink 3.00 46.5
Purified Wat er ,[OSPrEP—TFotal—for—F+HmECoated—fablets 1596. 5 Wat er
renmoved during[fil mcoating process. % Phey@xc| P@EsSmgLe al
conpendi al “grade nat er Iegrediengf avi renz Wet G apul ation Ef gvirenz was
wet granul ated|using a Niro-Fiel der PpMrofiBetabqli ablet)r gi n.

Ef avirenz, mcracrystalline celluloseland sodi umlauryl sylfate
(Table 1) wereEgg grglgoqtahglP -400 and_bl endpd tfor 3 mnutes.

Cr oscar el | ose TSR AGdr oxyl | props? cel | §P88e (Table 1) were
added to the pte—x—and-blended

FTC/TDF Powder Blend 42.06 652.0
Total for Tablet Cores 100.00 1550.0
Opadry I Pink 3.00 46.5
Purified Water, USP/EP?

Total for Film-Coated Tablets , 1596.5

* Water removed during film-coating process.

5  The excipients were all compendial grade materials:

Efavirenz Wet Granulation

Efavirenz was wet granulated using a Niro-Fielder PMA-400 equipment

train. Efavirenz, microcrystalline cellulose and sodium lauryl sulfate (Table 1)
were added to the PMA-400 and blended for 3 minutes. Croscarmellose sodium

10 and hydroxyl propyl cellulose (Table 1) were added to the pre-mix and blended
for an additional 2 minutes. Purified water was added to form a suitable
granulation followed by additional wet massing after water addition. Table 4
lists the summary of granulation parameters used for two representative lots
and sub parts. All sub parts used a water to efavirenz ratio of 1.30 except for

15 AB509 Mix C which used a 1.25 ratio of water to efavirenz.
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for an additional 2 mnutes. Purified water was added to forma

sui tabl e Lpn followed by additional wet nassi I er
addi tion. ‘g{gg{'}%}lgﬁ)kfi sts the summary of granul ation pa?’gﬁg{&e@gmigg{gd
for two representative lots and sub parts. Al sub parts used a
water to efavirenz ratio of 1.30 except for 15 AB509 M x C which used
al.25ratio of water to efavirenz. 17 WD 2006/ 135933

PCTI US2006T 9213223 EfhafibRz et EfAMIAERT pYiRE ] €ss
paranmeter sunmary AB507 AB&?OE Pr ocesg Pa?génstere%sgﬁxﬂ x BMx C

Mx AMxBMxC_ Ganulation Total Water Added 33.57 33.56 33.56
33.56 33|56 32.18 | Ratio of Watef: EFV 1A88071.30 1.B0 1.30ags@0 1.25
Tot al Addi tBrocesfi e 9:Ppame2P 9: R4 9:17 9:32 9:02 | (Mn:Sec) Final
| rpel | er | Power (%ijLoad) 10.4 9. 8] #1ik AllnvBx BLI B1i® COf Ml I\@ﬁ,ﬂ;ngly'[]gbal
Tinme 4:00.3.00 3.00 2:00 1:15 2: 00 __Fiphal Inpeller| Power| 11.6 12.
11.7 18.D 4k :10.(5 To@alavhieadddedr Yi.nQq. T riat yr (0 1C Time
145 (H ,\{I}gfﬁl?ﬂgl ke) 2997 | %586 Tegmerptyce [7Q, (¥ 3218
Ratio of Water:EFV L.30 1.30 .30 1.30 1.30 1.25
Total Addition Ti
© (Mmlsg:) el 936 | 929 | 924 | 917 | 932 | 902
Final Impeller Power
(% Load) 104 | 9.8 85 | 113 | 113 | 99
. Total Ti
Wet Massing (fmnsg; 4:00 | 3:00 | 3:00 | 2:00 | L:15 | 2:00
Final Impeller P
O Losdy ) 116 | 120 | 17 | 180 | 177 | 105
- Inlet Temperature
Drying 0 70 70
Time
(Hr:Min) 1:45 1:51
Fi .
inal Og)tée;t Temp 50 50
Final LOD
%) 0.3 0.8

* Mixes A, B, and C for each lot were combined before drying,
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Final Qutlet Tenp. 50 50 C Final LOD 0.3 0.8 Mxes A B, and C for

each | ot rned before drying. 18 WO 2006/ 13593
PCTI Uszoo\éﬁg(%%@%@k?n general, the wet granules were miFF[gg?m?/?'nzesﬁn

dried to an LOD | ess than or equal to 1.5% The dried granules were
mlled and bl ended with nagnesium stearate (Table 1). The bul k

density, parti ' ' r ont.ent . b O of the efavirenz

gr anul ;ti gns aga(llﬁleﬁésrt%géh :?ﬁr@{c ggélﬁ%ésvﬁerf% HIP‘%ISE'I tﬁﬁéﬁ% t?élBIL[(Q@ lgsg fHearp

ot nunbersqarldodi®ui Tharriedaguaties webemBildOinMRREES y\ﬁﬁl‘é-n%%nesit?-{l.
SIfting

entricitabjne/t foyir DF). Particle size was determ ne
10-gram sﬁ#ﬁF%E?fﬁ:fl%ﬁ;h 3-inch 10 dianeter screens using a sonic

sifter,  (Mddel L3P, ATM Corporation, MIwaukee, W, USA). The
fol | owd ng US Standard Mesh sizes (openings) were used: #20 (850 m,

P90 (P20, pun)  TheBulidtehal, pHAMIER0 A ol {GHoaf L OB Sine s o

m . The agitation and pul se*wer

m nut es. Fawiranpgranditigomte isteliaithedrp BB 8nsé SVEsHIAB Ghktaof | nes
col l ector_15.was d'eetf,er.m ned Ey calculating the difference in weight
BC

before anB BPEE A FAVIFRIZ ProduCiselbfst lot Bumbsers avsemticiisaling Senalovir

R e L L e
wi t h Wanpilianeier seaahmtngsorie sifief {MbdeldsH, A TiCboRebneen t he
enpty andypfiil hed ! ﬁ‘l“&éﬁ? ’fﬁels fol o%\;ing s Sutg;:téar\éol\l/fgs%e sizes (openings) were
used: #20 (850 pm), #30 (600 pum), #40 (425 pm), #60 (250 pm), #80 (180 pm), and
#250 (63 pm). The agitation and pulse were set at 7 and the sifting time was 5
minutes. The amount of powder retained on the sieves and the fines collector
15 was determined by calculating the difference in weight before and after sifting.

The geometric mean particle size was calculated by logarithmic weighting of the

sieved distribution.

Bulk density was determined by filling a 100-mL graduated cylinder
20 with sample and calculating the difference in weight between the empty and
full graduated cylinder per unit volume.

- Moisture content measurements by loss on drying (LOD) were
performed by heating a 2.5 g sample at 85 degrees C for 15 minutes using a heat

25 lamp/balance system (Model LP16/PM400, Mettler-Toledo, Columbus, OH,
USA).

The granulations had similar bulk densities (0.54 to 0.56 g/mL)and
similar geometric mean particle size distributions (215 to 268 um). The LOD
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- Moisture content neasurenents by | oss on drying (LOD) were

per f or ned j a 2.5 g sanple at 85 degrees C fo j
using a he‘g%!z&g)gﬁggﬁp/ bal ance system (Mddel LP16/ PI\/I!lOOti’C'H%Sﬂi‘omﬁt“S‘2§

Mettler-T £ARUS \ r | atians..had simlar
bul k densiqth Fieég 0{ %54 to 81?%&891‘? g?@matﬁ%pé%ﬁgrg'# gatlpa]g@%*e?ﬁ? H"q??é’glﬁal
particl e sieyediitsbutibug fanthe eRibrdng g268ulheols ard MereddGR Tabd JVO

2006/ 135933 PCT/ US2006/ 023223 val ues of the final blend were
consistent from0.98 to 1.80% The individual sieve distributions
for the efavirenz granulations are listed in Table 6. 20 WD

2006/ 135933 PCT/ US2006/ 023223 Table 5. Summary of efavirenz powder
bl end and entricitabine/tenofovir DF powder blend physi cal
properties Geonetric Mean Bullc G lead Dianeter Density LOD Lot
Nunber Particle Size (g/m) N (m AB507 247 0.56 1.80 AB508 215
0.55 1.08 AB509 268 0.54 0.98 AC507 330 0.60 0.91 AC508 344 0.60
1.02 AC509 343 0.59 0.99
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Table 6. Particle size distribution for efavirenz and FTC/ TDF powder
5 bl ends 0 I ght Retained on Screen' Lot US St reen
Si ze (ms%@%@%"é&#mmer 20 30 40 60 80 230 pan (>sgggﬁ§5%f%’égﬁm
1(425 ) 1(250 m 1(180 m) (63 ) (< 63 AB507 5.9 10.9 16.2 22.2

11. 4 22. 6 Laples. Aﬁsggnsrnoﬂﬁamrmz @o ed bder] 20d 8nitFicidabifB/ R 096
13.3 17.4 20.1 8. A 2.0 19,8 15.2 11.2 4.6 10.5 16.6
AC508 22.1 20.1 1?%?%‘1%‘3%‘31@ 6“? PEOPHEEE9 22.4 19.7 15.3 11.7
4.8 11.1 14.8 21 WO 2006/ 135933 =V~ PCT/ US2006/ 023223
Entricitabi ne/ Tenof ovir DF Dry |@@&swbkaid Prealt ri_ci t abijne;

m crocrystalline cel Gyleage, tenof ovdianfdeer ang 5 Ruyllsscar ngarpse (Tabl e
2) were bl ended inyg Qafhdert Ot € biph ﬁ@éggzea GalPenpity ende( 0. 19T 10

m nut es. Magnesi unst earate (Tal § dded G@mLbl e e({f an
additional 5 m#%@%ﬁdﬁ%@%%ﬁ 320-L
Matcon bin fifted wABA0A cone|val ve M¥schar gi ngo.s4 at ijon 1tgp agsi st

with material transfer into the roller conpactor hopger. 10 The
pre-blend was foller aggnpact ed|usi ng ;a5 Certeils Mags o- F’acthfg mydel

250/ 25/ 3 with R50 nm di anmeter by 50 xnm wi de |snmooth rqlls. Theg roll
gap AB509 268 0.54 0.98

AC507 330 0.60 0.91

AC508 344 0.60 1.02

AC509 343 0.59 0.99

Table 6. Particle size distribution for efavirenz and FTC/TDF powder

5 blends
Gilead % Weight Retained on Screen®
T.ot US Standal_'d Screen Size (mesh opening)
Number 20 30 40 60 80 230 pan
(>850 um) | (600 wm) | (425 pm) | (250 (tm) | (180 Lm) | (63 pm) |(< 63 wm)

ABS507 5.9 10.9 16.2 22.2 114 22.6 10.9
ABS08 6.1 10.4 15.8 20.0 9.0 20.8 17.9
AB309 9.6 13.3 174 20.1 8.9 17.2 13.3
AC507 22.0 19.8 152 112 4.6 10.5 16.6
AC508 22.1 20.1 15.4 11.6 5.1 10.6 14.9
ACS509 224 19.7 153 11.7 48 - 11.1 14.8
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t hi ckness wa 2008)13598 | speeg} (10 rpm, conpaction forcectdskiendzs
oscillating mll speed (75"rpm cl ockwi se and countercl ockwi se), and
oscillating mll screen 15 opening (1.25 nm were kept constant for
all batches.. The oscillating mll angle of rotation was also the
same for all lé'?ttts at_150 cl ockwi se and 140 countercl ockwi se. There
was no mat er i dRtHghabineTene frewramp lah i 8§, bat ches while 20
feeding into the roller conpactor. Thé entire ?%ﬁ'l er conpaction
process proceeded w thout any apparent sign of heat accunul ati on on
t he equi pnent, p%I(')Ig';'L:iCtEd;g]lili | d-up, or nelting. The granul ations then
wer e bl ended with titelgne nmtcaserest ose sodi um (34% of total
anmount) afd &%ggaerﬁe @,L rate (%789/?%?22?%#%18%%9&’5’}?[) Bthe
particle size, bulk GenSidNe 2ateretbmdet ﬂw6m&6&iﬁjﬁﬁgﬁ1§/t§n@a‘: ovi 1
DF dry granufoatiDensoner & esfl T {;far fﬁ]ﬁ the three batches dnutraplender
listed in Table . 5 (botto mBar t11e it 3Yle 2 pens gdoed tanidslgatdd €l &,
si zes were tignahd minwtes. Iﬂﬁﬂﬂﬂeﬂﬁ@ndar%ﬁg ﬁ\ Bu%g ensities ranged
from 0.59 t Gyt BQ:@/ M Th(; f('éinal 22 WO 2006/ 155553782 1206l bl-0a 80213
bl end LOD val ues were ¢onst &t Efthargiog1si9dn tashisd a%h The .Lglglal glj\r%ovvcler
bl ends havéheewiimlcah{p)éc@@%b Lent physical properties. Tiie "EPsier men 2
and tenofovir DF granul ations®each have geonetric nean 5 particle
sizes tHat optionally range about from 100 to 600 m bul k densities
optionally rangi Eﬁ?about fromO0.1 to 1 g/nmL and LOD val ues optionally

rangi ng abo ;t fr precbleod 3084 ﬂmﬂev\@rﬁﬁéc’ced using a Gerteis Macro
50/25/3 with 250 mm diameter by 50 mm wide smooth rolls
thickness (2 mm), |

-Pactor model
) The roll gap
roll speed (10 rpm), compaction force (4 kN/cm)

| oscillatin
mill speed (75 rpm clockwise and counterclockwise), and oscillating .

y mill screen

opening (1.25 mm) were kept constant for all batches, The oscillat
of rotation was also the same for all lots at 150°
counterclockwise,

ing mill angie
clockwise and 140°

ere was no material handling issues among all three batches while

feeding i N '
g mto the roller compactor. The entire roller compacticn process

20

Proceeded without any apparent sign of heat accumula

tio ;
product buildnup, N on the equipment,

or melting. The grantilations then were blended with

extragranular croscarmellose sodium (34% of total amount) and magnesi
stearate (47% of total amount), o

25

e particle size, bulk density, and LOD of the emitricitabine/tenofovir
DF dry granulations were all similar fo

r the three batches and are listed i
T
5 (bottom 3 compartments). The geom e

etric particle sizes were very simi]
f © ¥ similar at
rom 330 to 344 um. Bulk densities ranged from 0.59 to 0.60 g/mL. The final
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Fi nal Bl ends The mass of efavirenz granul ati on and extragranul ar

magnesi um stearate 10 were adjusted appropriately based on the yield
of entriciV¥aB%d?¥&hofovir DF dry granul ation. Ef avi r E8&FU§ERHEASABI on

and entrici [ | dr r t] were bl ended in a 3
cubi ¢ foot b@gl %@%@J&%ﬁ% Cﬁﬁ%lﬁ‘ieééffg?@g@%qe% L@ét%fﬂ% PRxleadtpadlsand
bl ended anhavelidrioiablyzonbiitnephysialphEsertiaf, the final powder bl end
were taken from 10 different |ocations after blending 15 and

anal yzed for blend uniformty. The efavirenz and

entricitabine/tenof ovir DF final powder bl ends showed acceptabl e

bl end uni f or i t YeefavHewbeesh &nojovit B grhulaticeseahitiave geogbat ads
I ndi cati ng £: I obu ess.of -the fornul ation regardless of the
part i cI§e s é@lc%ers%e&ﬁbgt&gﬁ&rta;}ya@@ﬂm %ioﬁ%ﬂ%?ot%]ﬁcbﬂ@'\buﬂi Densitigs

gr anul at i ogstaMIvahAN: I T, ul,ati ons and

bl endi ng Z%rocggu?%m%dﬁggggﬂgg? Ttd')s? EZ%IF%}%% g@%{] AP ORI on on a
| ar ger scataagingratishig froBo0d tGAf s wietyint.

Ef avirenz/entricitabine/tenofovir DF final powder blend was

conpr essedF.i gig tagl et cores using a Stokes CGenesis Mdel 757, 757,41
station biTs y |lejfl Bl et press equi pped pl ai n-faced upper/ enbossed
"123" | ower, quh%apsul g-shaped (20.0 nm x 10.4 mm punches. The
target mass of RSN sfavireszgsanizatias sod mytraganplae snaginetinen semate

t abl et t el 20 .equal | y .spaced, | ocatiqns
Hori g v Erctafiled EOMRdb: Al Paln &S e BB G0 B E |
gener al , a1y grenwletion| Efuidreno pparadstch siad bmta&Pive RbhAdviIVDF drgr

e

2006/ 135933 PCT/,US2006/ 023223 the rotary tablet press wth respect
to tablet %ﬁ?@é%}’"q{? g@éﬁﬁé@?&%ﬁe@ot %'rhikmft%‘épr 10 minutes.

Magnesium stearate was added and blended an additional 5 minutes. Samples

of the final powder blend were taken from 10 different locations after blending
15 and analyzed for blend uniformity. The efavirenz and emtricitabine /tenofovir
DF final powder blends showed acceptable blend uniformity and homogeneity
for all three active ingredients indicating the robustness of the formulation
regardless of the particle size or bulk density of emiricitabine/ tenofovir DF dry
granulations and efavirenz granulations. The granulations and blending

20 procedure would be satisfactory for the formulation on a larger scale.

- Tablet Core Compression

Efavirenz/emtricitabine/tenofovir DF final powder blend was
compressed into tablet cores using a Stokes Genesis Model 757, 41 station
bilayer tablet pres-s equipped plain-faced upper/ embossed “123” lower,

25 capsule-shapgd (20.0 mm x 10.4 mm) punches. The target mass of the tablet
cores was 1550 mg. Samples of the core tablets were taken from a minimum of
20 equally spaced locations during the compression run and analyzed for

content uniformity. In general, all powder blends compressed satisfactory on
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tabl et appearance, and tablet weight variation. The conpression
operati on was erformed at a rate of approximately 500

t abl et s/ m‘ﬁgtz@ﬁgisﬁﬁr pm press speed) or apprOX| mat el y GCHURYPH I e
to dellver satlsf tory tablet wei

ht . un
Fi | m Coat RS aBIEEDTeSS Y bvsﬁh%go iablit bt éﬂﬁ?ﬂi%aﬁﬂﬁ%ﬂ%«"&ﬁr@% ng
of commer ’ ' i 4 hi n
the skill @%@é 30 eéo&‘rég.héﬁg%%glsfﬁg%& l"%ﬂ?ﬁoﬁrg&of t #gel%snl? F%%O\%a‘ﬁég |
di vi ded i perfotmed ebatdtagf splimobmnsteiyﬁﬂo mﬂe‘es/ nfinitia (& gpracpriess speé@} i nch

Thomas Engi neerin LAB coatl dual noz

sprayi ng 95 SPEFFTE Retels o KEARIBRIe o QELP R ES PR E%’g%’féaeraéﬁw Qi
w w agueous coating suspension Opadry II P| nk, which was used within
24 hougs qfab? @ﬁ?ﬁ@ébgﬁ |1 tablet cores were coated to a target
wei ght gain o 0%u3| g a target spray rate of 180 g/ mn, which
corresponds to_a I ze spra of 1.5t0 2.3 g/lrmn/k
tablets. 15 Hﬁ@fﬁ%gﬁnﬁeﬁt T84 ?’fsa%éi FEH Rt ecreening °9°°1mn€f01glly

Ef avi r enz/, e oMkt Haft bt (R TG ikl et s)
are assayegﬂga[w%{%%%{r%ﬁl:@m FTC, d TDF usi ng external ref e#,ence
st andar ds artidae. dedr kdat taiuﬂ)etp:on@umssdmidﬁﬁmo PG oading sTDHotrtbat were

det er m ne are lization w.th pl,i,catj.on of relative
response %AIE’ICBP’? %&Bgl? gﬁ?ﬁ”&f pgﬁﬁgrqlagﬁﬁ}’ gﬁld b @%m%?@uﬁlﬁlg 3TDF
are C@Pf' Hﬁ%ﬂn@ﬁ‘zl@ﬁi@ g%%’@’c en®f ALNRE fabl o8 vidte HilBDatid fhikpase of
the reference stan TANDARD AND SAMPLE SCLUTI ON PREPARATI ON

St andard a4h% x@éw;:ﬂqae@gs caEiing2EspSsiont Phadpnd Pinlaaftidy wagmsed within

24 hours of preparation. All tablet cores were coated to a target weight gain of

3.0% using a target spray rate of 180 g/min, which corresponds to a normalized

spray rate of 1.5 to 2.3 g/min/kg tablets.
15
HPLC Assay for Degradation products
Efavirenz/emtricitabine/tenofovir DF tablets (EFV/FTC/TDF tablets)
are assayed by HPLC for EFV, FTC, and TDF using external reference
standards. The degradation products of EEV, FTC, and TDF are determined by
20 area normalization with the application of relative response factors, as

appropriate. The identity of EFV, FIC, and TDF are confirmed by comparison

of their retention times with those of the reference standards.

STANDARD AND SAMPLE SOLUTION PREPARATION

Standard and Sample Solvent
25 25 mM Phosphate Buffer, pH 3
Weigh and transfer 3.4 g of potassium phosphate monobasic, anhydrous into a

1 L volumetric flask. Add about 800 mL of water and mix until dissiolved.
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Weigh and transfer 3.4 g of potassi um phosphat e nonobasi c, anhydr ous
intoa 1L volunetric flask. Add about 800 nL of water and
di ssol ved ‘2&0‘\%’526“06/ 135933 PCT/ US2006/ 023223  Adj ust PFP?@%‘PF’?’S”@ o

gollv\émnt " ‘.1 gﬂ%sifz@w Igﬂo‘g’ﬁﬂé?g‘ }%tﬂeq‘ eid, o le'tS voflh8 b ©

3. Acet oniggiil e: Met hanol ) 5 Conbi ne 400 m of 25 mM Phosphate Buffer,
pH 3, 300 nL of acetonitrile, and 300 nL of nethanol and m x. Allow

to equili nitrile: Met hanol
Conbi ne M vggte)lt(@%q andpégap?g&@& alﬂol and m x. Allow

to equi bb_@é@bm&gemt}mﬁonemerature 10 St andard Sol ution

Accurately wei gh approximtely 60 ng of EFV reference standard, 20 ng

of FIC rg Rl Oﬁ@&@)% i ﬁ'z}/l PRIAR as,%ﬁ?@g@ﬁ&%%%ﬁﬁped%{dd and

transter metric f appr oxi mat e 0O m. of
sanpl e sGDYerlt oftrhefhdBoBdBB)x. tAlldweo blyadiorata do ainkiept t@npeltaamce unti |
dissolved. Dilute to volune wth sanple solvent (40:30:30) and m x

wel | . ThepisonatetogegBiviathaiplof each conponent i s approximately 0.6
ng/ mL of EFV, 0.2 ng/nL of FTC, and 0.3 ng/nL of TDF. 20 System

Sui t abi | idynh6s 5oL U A QB8R nitaf W d 500 thY. SFReEKaneh aRdaR#. Allow to

equilibrate to ambient temperature.
10

Standard Solution

Accurately weigh approximately 60 mg of EFV reference standard, 20 mg of
FTC reference standard, and 30 mg of TDF reference standard and transfer into
a 100 mL volumetric flask. Add approximately 80 mL of sample solvent

15 (40:30:30) to the flask and mix or sonicate until dissolved. Dilute to volume
with sample solvent (40:30:30) and mix well. The final concentration of each
component is approximately 0.6 mg/mL of EFV, 0.2 mg/mL of FIC, and 0.3
mg/mL of TDF.

20  System Suitability Test Solutions

Sensitivity Check Standard

Prepare a 10 pug/mL FTU stock solution by accurately weighing out
approximately 10 mg of the FTU authentic substance into a 100 mL volumetric
flask. Add sample solvent (40:30:30) to approximately 80% of volume and mix or
25  sonicate until dissolved. Dilute to volume with sample solvent (40:30:30) and mix
well. Pilr;et 10 mL of this solution into a 100 mL volumetric flask. Dilute to

volume with sample solvent (40:30:30) and mix well.
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Prepare aw@2608/1883FTU stock sol ution by accurately webpghigdshouds2zs
approximately 10 ng of the FTU authentic substance into a 100 nL

volunetric flask. Add sanple solvent (40:30:30) to approxinmately 80%
of volunme and mix or 25 sonicate until dissolved. Dilute to vol une

wi th sanple solvent (40:30:30) and mx well. Pipet 10 nmL of this

sol uti on i ntRoepard G swusitiolydeth stendidontaibing 4.2 mgy ml of HHE anitO?

sanpl e sol vent (40:30:30% and m x vveILJ':. 25 WO 2006/ 359’?36 )

PCT/ US2006/ 0&F 230t I fh i @ rplatige s 16l iAsrueatelyiveieh ogh A8 e RTaiMe iy

0.2 my/ mL of kT % I,
Accur ot oy Db BBt T Oflhg Ot pR EBlnA I MR ETUL g
a C ass A pigark sohtieRShey the shmeiflaclk. Al addUicnad toeke sbbent (4080300 & t he

sanme flask. Add additional sanple solvent (40:30:30) to the fIFsk
and mix or domfleskandmix er wndease vl dissolvRde Pidutesp yRwOE PhwAREIce

sol vent (40: 30, , 1 B )
FTU st ock Ss%?eufﬁi?%oh?d]h%@ rg‘Eh)“yei rﬁ%@&ﬁll.ﬁ%ﬁ%@?&lﬁ ézh%%ﬁ“d&stg%ag gzﬂg’rlﬁ%ﬁ@%m
di | uting to syRitiehrmaylPe Sddel ® Beepaiat sdntitropribFis diffitg BRP!Tabl et s
The strength and degradati on product content of EFV/FTC/ TDF tablets
is determned by the analysis of a conposite solution prepared from
ten tablets. The final concentration of each conponent in the sanple
sol uti onoi s Sagiie Prepardtiinyfop BEVIETEY TOF Tablts 0. 2 ng/ mL of FTC, and
0.3 mg/mL of TDF. 15 a) Place ten tablets into a 1 L volunetric flask
and add 400 THe siengii arhdehdattorbpifoklet conterd of EFVHETCTTINNRtblets 5| ask

b) Mx by stirring vigaorously for about 75 m nutes. c dd ,50;
acet oni t ri | élekasrBerbby the s o CW%%FB%W&@WQ’?& 1 (3P teblets

The final concentration of each component in the sample solution is

approximately 0.6 mg/mL of EFV, 0.2 mg/mL of FTC, and 0.3 mg/mL of TDF.

15 a) Place ten tablets into a 1 L volumetric flask and add 400 mL 25 m
phosphate buffer, pH 3 to the volumetric flask.
b) Mix by stirring vigorously for about 75 minutes.
¢) Add 50:50 acetonitrilezmethanol to the flask to approximately 2 ecm

below the volume mark.

20 d) Equilibrate the solution to ambient temperature by mixing for an
hour. Dilute to volume with-50:50 acetonitrile:methanol. Mix well by
"inverting the flask or stirring with a magnetic stir bar.
e) Using a 0.45 im syringe filter with a syringe, filter approximately 10
mL of step (d) for the next dilution. Discard the first 2 mL of filtrate.
25 f) Using a Class A pipet, transfer 5.0 mL of the filtrate from step (e} into
a 50 mL volumetric flask and dilute to volume with saniple solvent

(40:30:30). Mix well
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bel ow t he volune mark. 20 d) Equilibrate the solution to anbient

t enper at ur, %9‘?;8}({)?’%#?9 for an hour. Dilute to volune %E@ﬁ%{)g&nm

acetonitri Mx well by inverting the flas St rfing
vvlthamag‘ r g a 0.45 pmsyringe filter with a
syringe, fmmﬁ nmL of step (d) for the next
dilution. Discard the first 2 nL of filtrate. 25 f) Using a Cass A
pi pet, trahsherHYLA evuipmfed Withfa UV datce tdrraam a‘i{[eﬂ&tﬁcﬁﬁc aﬂlaoacquéﬁmﬁt
volunetric flask gnd djlute to volume with sanple sol vent
(40: 30: 30). RYStemdf Hsehe WO 2006/ 135933 PCT/ U§2006/ 023223

ROVATOGRAP et ec
o > MI%PLér&OHEnQ4%qmer |s useléj\/g’zp acgﬂé hgag%?el‘fﬁ{ﬁ?d4 6

el ectronic data acquisition sys

nmi.ds5 by 2§Ha3m74 hﬁﬂgarti@lt@iﬁ;l SMﬁr@%&eﬁﬁé{t@i‘lmg use§:l phase, 4 1n
particle sjz pore size material is used . Mbbi |l e phase

buffer: Prsep ﬂé %SW%WWR#?\E&C?&IQM@W apttate g fferpolHusg; pH
with acetic @hﬁlﬁq"ﬁ%?&% a%xdl FM}% phase gradient: Elute wth

Mbbi | e Phase er: acetonitri 99 1 to 1:99 over 67 m nutes,

10 5. Peald. dbfobiieiphase giddiintd82tewith Mobild WiRGh BAReMM i é@rdm g&@def
the stated chroyt og@phl c conditions, the retention tines

FTC, TDF and' BEteSypi cal |y 11 33, and 50 ninut es
respeqyi Ve, Ypeak detection: UV at 262 nm

6. Injection volume: 10 L.

Under the stated chromatographic conditions, the retention times of the
FIC, TDE and EFV peaks are typically 11, 33, and 50 minutes, respectively.

15 INJECTION SEQUENCE

Inject the sample solvent at least twice as a blank to ensure that the column

is equilibrated and to identify any potential artifact peaks.

Inject the sensitivity check standard or standard solution containing

approximately 0.10% FTU to measure the sensitivity of detection.

20 Inject five replicates of standard solution 1 (R1), followed by a single
injection of standard solution 2 (R2). Calculate the theoretical plates and tailing

factors from the standard solution injections.

For identity, strength, and degradation product determination, perform

duplicate injections of the sample solution.

25 All sample solutions must be bracketed by standard solution injections.
Generally, not more than ten sample solution injections between bracketing

standard injections is recommended.

27



1s | NJECTI ON SEQUENCE I nject the sanple isolbvent dat ge?st_ tw tC'ef as a
bl ank to epsur hat the colum is equilibrated an I dent i any
potenti al %gégqegfé%ﬁg%peaks. Inject the sensitivity checkgg?%ﬁ%fg?’%zg%??h
standard s } Wl oximately 0.10% FTU to neasure the
sensitivi tsﬁmmm&%hmt five replicates of standard _
solution 1 (R1), followed by a single injection of standard sol ution

2 (R2). Cafy E%ﬁ%%i’ﬂ%eéaﬁfﬁﬁ%ﬁ !::u:t | ates and tailing factors from

t he st andar gébs ronl br identi ty, strength, and
degradati on product determi nation; perform duplicate injections of

the sanpl eCalotlate tha nubedlof tisamei@l SRkt (N AR ATHS Eaifﬂ%}f&"cﬁﬁg ﬁf)%gr Hfé

st andard ‘}J | igj ections. Cenerally, not nore than ten’sanple

sol ution fffgﬁ eézltTi%gﬁ& 6@%%‘55?%&@$tﬁgdal§1;%ﬂg’afmgldmg$§ftr¢gl\x/jagsl"j_l‘;iaBl Ty
d .

Theor ot cat "Baree Mud Mran i RA SEeNaRe Raal & B CHECRLBLR Srete

t heor et cathapinatgseid NThevalub bt hald paienlehst ot bdlfolio WEoryBEY N ETC

and TDF peaks from the Standard Sol'ution chromatogram - ormil as
for N and“P.0§8ead@i&afih0are defined in the current United States
Phar macopei a. The val ues of these paraneters nust conformto the

criteria : ot O and 0.8< T >_ 2.0. Sensitivity Check The
sensitivi F%ﬁggi(&v}ﬁg?@ utilize the FTU peak in the sensitivity check

standard p, sensitivity check will utilize the FTU peak in the sensitivity check standard
10 present at approximately 0.10%. Calculate the area percent of the FTU peak
with the appropriate RRF (listed in Table 2) applied for the sensitivity check
standard using the calculation for percent individual degradation product.
Compare this result to the theoretical percent of FTU for the sensitivity check
standard as follows:

FTUDctemained

Sensitivity =
1 5 ty F TU’I’heomﬁcnl

I

Where: FTU,,. . . area percent of FTU determined for the sensitivity check

standard or standard solution

FTU e = theoretical area percent of FTU for the sensitivity check

standard or standard solution

The sensitivity must be between 0.70-1.30.

EVALUATION AND CALCULATIONS

Identification of Degradation Products

20 Employ the appropriate detection parameters (such as peak threshold,

minimum peak area, etc.) to allow detection of peaks present at 0.05% or less.
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10 present at approximately 0.10% Calcul ate the area percent of the

FTU peak wth the appropriate RRF (listed in Table 2) lied for
t he gen5| tWQquﬁ" ¥k standard usi ng the cal cul ation FSE}% 1 T

i ndi vi dua r S

t heor et | Cg? pe?centhgnl Elle%%ﬁ de %%g%ﬁ rPthWEEﬁ{ZCéTé ﬁr‘éﬁﬁaﬁﬂr‘?’é@m

fol l ows: istiSedsiciatbpyanss Efrtu@emgﬂm betdtiorHideaens bERbtin IR Rlative,

FTUDet erm ned,.= area r}t of Udeterm ned for the sensitivity

check st aﬁ%ﬁ?&oﬁrm%? aﬁgﬁd’ dor ehsesTedsPerneay giseks, jl&Chen‘rmg aoppeaitsea
ercent o r t t ard or a

Dol ut 1 on Hhet QareliioibE sSERRL ONY KefRERins 3068 s Slaghiriin leuite

CALCULATI thavdrdgedt fhmsmldmfrom m@r@a@btmwﬁ @@mﬁis&o 2% FIRLRY, 01 De

rla detecti raneters (such as peakthres old, mninmm
gggrkogr ea, %EES@S)WCI? %gg%@éﬁ’é‘% PERAUSE W6 awd dpfieéf@drﬂl‘ vets [Blosshor

less.  28aMRRIVGIA / B t urities
and degradation products ﬁéﬁ%zﬂ}% an‘%])gqrdégjn éf %t nPyWe%ulec?
chr omat ogreswbtsdfi therealsalafibe (iso) dd nottréanjaea teaneally). not i ng the
relative retention tinmes (RRT) of the observed se(g:%(;;da(rjy pegks_,

di scounting any peakse%ﬁ,?t_ rellaﬁe@@bﬂtgngmhggb@m(ﬁfyj y degradation
products are quantifi WWGSUHS from
all sanple solution injections @oﬁ’t e ne’f'fP%so'E’lr SPXPEIPEEE cases where

the dggradation product was not detected or was bel ow the

The RRTs and the relative response factor (RRF) values of the potential
'impurities and degradation products for EFV are shown in Table 1, and the
degradation products are shown in bold-face. The impurities and degradation
products for FTC are shown in Table 2, and the degradation products are in

15 bold-face. The impurities and degradation products for TDF are shown in Table
3, and the degradation products are in bold face.

Asthe RRT inay vary, the identity of impurities and degradation products may
be confirmed by comparison to authentic substances (or to impurity and

20 degradation product peaks in the reference standard), if required.

Degradation Product Content Determination
Quantification of FTC Degradation Products
Determine the level of each degradation product of FTC observed in the

chromatograms of the sample solution injections using the following

25 formula:

Degradation Product (%) = ﬁ XRRFx100
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threshold of integration in one injection and/or sanple, use only the

quanti fi eRgafo'i(ﬁ)%H%sﬁs in the calculation (i.e., do not t g?}US?O%W@ﬁZ’ ro

val ue). “retention tinme of the secondary peak reténtion e of

the tenofovir wWiseproxil peahg, g@hgﬁggﬁﬂaoﬁﬂr}g%&gﬁg%%ati ve response

factor (RRF) values of the potentia PUr gradati on
roducts for EFV are wo 1 and t degradat i on products
gre shown i n bol d-fac?QTheib%ﬁ?%a%aégagaﬁaaaggygﬁﬁ iaglrfgfaﬁcgducts f or
FTC are shown in Table 2, anibgb:&tﬁtﬁ-g;?@éﬁb{s%xcﬂhﬁ&ﬁg%?u@ﬂﬁs ERg 15

bol d-face. The inpurities and i-gﬁttgrada i on products for TDF are shown
in Table 3, and the degr ad&FiEsS)resarasted byr BRFn bol d face. As the
RRT may vary, the identity of inmpurities and degradation products may
be contirnmed by conpdfiscn Eelatitenienpousedadiot anibassgart td BTCnpuri ty
and 20 degradation product peaks in the reference standard), if
required. Degd4datQemiBicatootof FIDF ERErdRkBhTAakéEN Quantification
of FTC Degradation Products Determ ne the |evel of each degradation
product of FTGabseradei f .t anpl e sol ution
injections using the ?gflqé(},v?}%e%‘gb?g%@rrﬁggéﬁﬁ%cfuﬁg??gﬁ O%E%ﬁatm =
TPA x RRFx 100°hromatngranoef 1B 98GIPGTiLsR0R0H0R323Rg MRIBwWike = AT €a
of dt hFI deglradg[lagnqﬂlaproduct peak TPA = Total peak area (area of FTC
and all relate )

10 Degradation Product (%) = —~—I-->< RRFx100
TPA
Where: I = Area of the degradation product peak or unassigned
peak
TPA = Total peak area (area of the TDF main peak, all related

degradation products, and all unassigned peaks,

15 excluding impurities and artifacts), corrected by RRF

RRE

fl

Relative response factor with respect to TDF

Results and reporting

Degradation Product Content

Report individually the avérage of the results for each degradation product
20 observed to the nearest 0.01%. Report the total degradation product content of
EFV, FTIC, and TDF respectively to the nearest 0.1%, as the sum of the average
levels of all degradation product peaks observed. For degradation products
. found at levels less than 0.05%, report their levels as trace and do not include

their levels in the calculation of total degradation product content.

25 References
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degradati on products, excluding inpurities and artifacts), corrected
by RRF 5 F.= ive response factor with respect tq ET 4,
Quantifica 53%”5%5$EF Degr adati on Products Determ ne t%gTﬂéy@?mgF%
each degradati on product of TDE observed in the chromatograns of the
sanpl e sdlnitedtatesBermenereia <fglt he following formula: 10 :
Degr adat i @y rRiae hl KSQmT2dBYR000RRF x 100 Where: | = Area of the
degradati on product peak or unassigned peak TPA = Total peak area
(area of the TDF main peak, all related degradation products, and
al | unassi gned peaks, 15 excluding inpurities and artifacts),
corrected by REF RRF = Rel ative response factor with respect to TDF
Results and reporting Degradati on Product Content Report individually
the average of the results for each degradation product 20 observed
to the nearest 0.01% Report the total degradation product content of
EFV, FTC, and TDF respectively to the nearest 0.1% as the sum of the
average levels of all degradation product peaks observed. For
degradati on products found at levels |ess than 0.05% report their

| evel s as trace and do not include their levels in the calculation
of total degradation product content. 25 References 30
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WD 2006/ 135933 PCT/ US2006/ 023223 United States Pharmacopei a <621>

6/ 023223

Phar macopej I2 0F‘ﬁr um 26(4) 2000 31 WD 2006/ 135933 PCT/ 1J§2%8
Tabl e 1. S EY inpurities and degradation producP T @Pﬂ%mte
F EFV Rel atiggh|{pmgip s R, 3..1.46 0. R- 6954 1.50 EFV
1.50 SP-234 1 57 sm%gggi ""‘%’é-%%’?fzeﬁr HoG\R9g7<t51 83 0.5
" Approxi mafe RRTs, and the values arg Pfg Lue[to the TDOF peak "RRPs
for EFV re| at egrdegtasdtioph Reduct!s gll%R €l at | ve »EFV T EFV
rel at ed depgteadat+en—produets—5-SR-695 ¢gluies hpfo EEV
(approximately 0.1 r1§1ﬂ~5§é°par ation) | Degiddati on proguctg are marked
in bold face Table czigrif{@é; rel ated degr aggbi on product Approxi mate
FTC Rel at ed Conpoun . RRFb FTC|(0. 33~
EFV ‘ 1.50
SP-234 157
SW-965 1.60
SE-563 1.73
_ SM-097° 1.83 0.5
zApp:co;dmate RRTs, and the values are relative to the TDF peak
RRFs for EFV related degradation products are relative to EFV
‘EFV related degradation producis
5 “SR-695 elutes before EFV {(approximately 0.1 min separation)
Degradation products are marked in bold face
Table 2. FTC related degradation product
Approximate
ETC Related Compound RRT* RRF
FTC 0.33
FTU" 0.38 0.7
" 10 *Approximate RRTs, and the values are relative to the TDF peak

‘RRFs for FTC related degradation products are relative to FTC
FIC related degradation products
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FTU 0.38 0.7 10 'Approximate RRTs, and the values are relative to

t he TDF pe "KBEs for FTC rel ated degr adati on product
to FTC E'I@glz%q'ép?sé’ﬁs degradation products 32 WO 2006/ 13%5%@%2003023223

PCT/ US2006/ 023223 Table 3. Tenofovir DF rel ated degradati on products

Appr oxi mat q. b{g Relhd ENRD POC PMPA 0.47 0.6
e b LabEE @it RTRAMEH dBRRARHDR pyOBR 5 Approxi mat e RRTS,

and the values are relative to the ] w&na{éKBEs for TOF rel at ed

degradati oh prmq(é}a_t@ﬂ@d’lﬁb@&ﬁd/e to faDF rel atgggrdegrr adat i on
products 5r33—What—+s—Cainee: A-CORPOSH--oR-coRpF+5i "Jg ef avirenz,

tenof ovir PF andM@n@PEHMEA” V\,hereby tB87surfactafB is in a
stabilizing confi gﬂﬁ)ﬁldﬁ «th the tenof DF| 2. .TFhe clonposition
of claiml] additionally ?}Ir}\(% uding entri C|@' %bi ne| 3. 1:ﬁhe clonposi tion
of claim 2| wherein thédfenofovir DF|and &fricitabine arje in a first

conponent gnd the ef @ﬂﬂ enz and the surffgiant ar e bB a slecond
conponent . :

“Approximate RRTs, and the values are relative to the TDF peak
"RRFs for TDF related degradation products are relative to TDF
‘TDF related degradation products
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4. The conposition of claim3 wherein the first conponent and the
second conponent are physically discrete but are in contact with one
another. 5. The conposition of claim4 wherein the conponents are

| ayers. 6. The conposition of claim5 which is suitable for oral

adm nistration. 7. The conposition of claim5 which is a bilayer

t abl et wei g;i,n | ess than about 2.5 grans. 8. The conposition of

cl ai m 3 W{B#d$ GlaBsonent 2 is produced by high shear wet

granul ation. 9. The conposition of claim1l wherein the surfactant is
a detergent. 10. The conposition of claim9 wherein the detergent is
sodi um | auryl lsul f dt emposition Thmpusinpeleyirénarieatfoeir BIFmng awhdaain
conponen i Q . .granulation. 3 2. The. (iﬂ;rrposition
of cl ai m%% r@%%‘gl{éﬁggﬁgﬁa&%%%ﬂ C%r’ff?%lfagl\?fl e eltéllizt%e te@%{(}’?ﬂlrm t abi ne and
tenofovir DF is greater than about 60% by wei ght of the comnposition.
13. The conposition, of claim?2 i.ch fyrther conprises. nagnesi um
stearate,  ordscar hF FUEROKRY th\rﬂjal H&FHEW@{B@P?‘P B2 ERIUABYE and

hydr oxypropyl cellul ose. 14. The conposition of claim 13 wherein the
approxi mat e percentages by weight of efavirenz, tenofovir DF,
entrici t abi ne3- magAés rempesitinargclaimrvkeeen el terodevir BE@nd gintricitabine

m crocry i e I . pyl
Cel 1 0l osarfin S gty uRAGHTRE f ok nBHl e T RDYELATKRERPY
about 7, about 17, about | and about 2. 15. The conposition of claim
2 wherein efaviren entricitahi ne and tengfovir DF are ovided to
a patient upor%‘oralz[hga?ﬁlﬂ?sétf%q icgar‘fnétw %‘Bgﬂﬁf%?téiowof]%ag SKOE and

component are physically discrete but are in contact with one another.

5. The composition of claim 4 wherein the components are layers.
6. The composition of claim 5 which is suitable for oral administration.
7. The composition of claim 5 which is a bilayer tablet weighing less than

about 2.5 grams.

8. The composition of claim 3 wherein component 2 is produced by high

shear wet granulation.

9. The composition of claim 1 wherein the surfactant is a detergent.

10, The composition of claim 9 wherein the detergent is sodium laury! sulfate.

11.  The composition of claim 3 wherein component 1 is produced by dry

granulation,
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Cmax as the FDA approved products Truvada and Sustiva. 16. The
conposition of claim?7 which weighs about from 1200 ng to 2300 ny
(including any filmcoating that is optionally present). 17. The
conposition of claim7 wherein the |layers are oriented horizontally
along an axis of the tablet. 18. A container conprising t he

conposi tion of cIa|n1I and_ a desi ccant. A net hod co%gnising

preparing congénent! SC%‘BH%?‘F%%%QQ‘@QGYWIWWOtaiW@B’éP VigSgponent 2

conpri si f b ts
D! L aRAFERELRSRA B0 L1kt AR Phe6) gt e RpRTE

claim 19 mhereln conmponent 1 al so conprlses entr|C|tab|ne 35 21.

The ot hod of 15! a1 Qo MASHELNL SORINGNE, hh: (IS BY oAb B AR AL T 07

and conponent “is m FAndl At ron arm

21 wher eidﬂosdamegbmti@hednérea@fsﬁamné cBl@adnd Bydrox@ird@b célil@ee
conbi ned with nagnesi um stearate, wet granul ated efavirenz is
conbi ned with nagnesium stearate and the two nmagnesi um stearate

conposi tions (gonprgss&dpdsiidh éfcmlmg%&hepﬁb{h%fappr%?nmawser%&dgeybpf
claim 19 wherein the sur?actant is a detergent he net hod of

claim 23 wméﬁ@f pfavinzoienedoyis mik, ﬁ@trmblummwﬁwmmmaéﬁ, groscapmeliospe
conposi t '585'111 m?%rgérg%t%lgﬁ%elfﬁ?c%e' Jadfm llal}{ll Led li‘a hglji dgcgﬁ?%qp}[’@eflu é)se only

conposi tion o e co ron i ere
once dai laye, ré&pectiVhly, amupd%iabowrl Spdboat Hl, ab@f 2ydimue’ abbinel 7aakouvi aad
t her apy ia%)ouatrbti -H'V

15.  The composition of claim 2 wherein efavirenz, emtricitabine and tenofovir
DF are provided to a patient upon oral administration at substantially the same AUC and

Cmax as the FDA approved products Truvada and Sustiva.

16.  The composition of claim 7 which weighs about from 1200 mg to 2300

mg (including any film coating that is optionally present).

17.  The composition of claim 7 wherein the layers are oriented horizontally

along an axis of the tablet.

18. A container comprising the composition of claim 1 and a desiccant.

19. A method comprising preparing component 1 comprising tenofovir DF,
preparing component 2 comprising efavirenz and a surfactant, and placing both

components into stabilizing configuration with one another.

20.  The method of claim 19 wherein component 1 also comprises

emtricitabine.
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t herapy. 28. A product conprising entricitabine, tenofovir DF and
efavirenz, a surfactant, and a neans for preventing destabilizing
contact between the surfactant and tenofovir DF. 29. The product of
claim 28 wherein the surfactant is a detergent. 30. The product of
claim 29 wherein the detergent is sodiumlauryl sulfate. 36 31. The
conposition of claim 1 conprising conponent 1 conprising tenofaovjr

DF, and entri &'t abiTHe medhpds ﬁbﬂﬂgHtWh?fe@b?P&m%Pﬁg‘n‘gWP Pg Ay giagplafion
surfactaq&dcoﬁgﬁgﬁp@ﬁhn&hq%h@ggggﬁﬁﬁghly di sposed in stabilizing
configuration Wth conponent 2.7 32. The dosage form of claim 31 which
is suitable for oral adm nistration. 33. The conposition of claim3l
wherein the suyfactant i.s ent. .34. The OS 1.0 of, claim
33 wherein t hgrz‘det g‘rﬁaénﬁkhngofggahﬁg?}ﬂ%ghe%?ry gg% u%aa%g:gn@g\f'r uagg of the
conposi t iemnrigifabitleardcimbined Wigh napudsAed aeeatof wa grendlacainadmtirent o

antiviral ther [. 36. The use of claim 35 wherein the conposition is
adm ni stéﬁommﬁﬁ%tmweﬂa@iwm%ﬂf@t BYQRALNSFIURY SRS BORPRSIUANS t he

ant i vi r alcolpeisdinios BRlErthbiM, t herapy. 37

23. The method of claim 19 wherein the surfactant is a detergent.

24.  The method of claim 23 wherein the detergent is sodium lauryl sulfate.
25.  The composition of claim 1 for use in antiviral therapy.

26.  The composition of claim 25 wherein the composition is administered

only once daily.

27.  The composition of claim 26 wherein the antiviral therapy is anti-HIV

therapy.

28. A product comprising emtricitabine, tenofovir DF and efavirenz, a
surfactant, and a means for preventing destabilizing contact between the surfactant and
tenofovir DF.

29.  The product of claim 28 wherein the surfactant is a detergent.

30.  The product of claim 29 wherein the detergent is sodium lauryl sulfate.
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31.  The composition of claim 1 comprising component 1 comprising tenofovir
DF, and emtricitabine and component 2 comprising efavirenz and a surfactant,

component 1 being spatially disposed in stabilizing configuration with component 2.

32.  The dosage form of claim 31 which is suitable for oral administration.

33.  The composition of claim 31 wherein the surfactant is a detergent.

34.  The composition of claim 33 wherein the detergent is sodium lauryl
sulfate.

35. A use of the composition of claim 1 in the manufacture of a medicament

for antiviral therapy.

36.  The use of claim 35 wherein the composition is administered only once

daily.

37.  The use of claim 36 wherein the antiviral therapy is anti-HIV therapy.
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