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di - phosphates, which conpetitively inhibit the HBV DNA pol ynerase and
result in chain term nation of nascent viral DNA [0010] Drug resistance
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a nmethod for mnimzing or preventing the onset of viral resistance when
treating a hepatitis B virus infection in a human with | am vudi ne or
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(0017} Thus, pharmaceutical treatments that effectively treat chronic HBV infection with
negligible viral resistance and minimal side effects with prolonged therapy are highly desirable,
Additionaily, it is much preferred that such pharmaceutical treatments are also readily available at
affordable prices.
Summary of the Invention
f0018] The invention is based, in part, on the unexpected discovery of unique and synergistic
combinations of lamivudine and adefovir at doses that maximize therapeutic effects for the treatment
of hepatitis B virus infection and related conditions in humans, while minimizing or preventing the
onset of viral resistance to lamivuding or adefovir, Pharmaceutical compositions of the invention and
related methods of treatment provide much-increased anti-viral activity while blocking the
emergence of viral resistance.
[0019] In one aspect, the invention generally relates to a pharmaceutical composition for treating
hepatitis B vitus infection in a human, The pharmaceutical composition inclodes: a first active
pharmaceutical ingredient consisting of more than 400 mg to about 1500 mg of lamivudine, (2R,
cis}-4-anmmo-1-(2-hydroxymethyl-1,3-oxathiolan-3-yl})-pyrimidin-2-one, or a therapeutically
equivalent amount of a pharmaceutically acceptable salt or ester thereof] and a second active

pharmaceutical ingredient consisting of about 1 mg to about 10 mg of adefovir dipivoxil,



(11) Adefovir di pi voxi| [0048] As used herein, the term "pharnmaceutically
acceptable salt" refers to either a pharmaceutically acceptable acid

addi tion salt, -9f108phar maceutical ly acceptabl e base addidid@R,sakderf a
currently disclosed conmpound that nay be adm ni stered wi thout any resultant
substanti al undesirable biological effect(s) or any resultant del eterious
interacti on(s) with any other conponent of a pharmaceutical conposition in

which it cont a, \WO 2011/ Q8233 /U82010/ 062547 [ 0049] As used
herei n, ‘Pﬁe@@ﬁ Wﬁ%‘b@ﬁ&ﬂlﬂl@% PRPOEEORY fﬁﬁ?ﬁe%ﬁ giy# therppepiqally papiadipbr 5t hat

hydr ol yz‘mmﬁlwwm;aauaudxdaw stdedbhaseot et thbegak down readily in the human
body to e .the parent co und or |t t{hereof. Suitable ester groups
i ncl ude, w?%ﬁ R &1 Kb ISYR OHBS PYRRIY AT ﬂﬁ&f‘r‘rﬁ&%‘tﬁ‘ﬁ”h‘éﬁ“w Beﬁf‘%ﬁ%f?

al i phat igp RabheRyl ﬂn@oﬂﬁmﬁ&im@a{ 4 ihepearidayty ad;d(@fﬁﬂl ﬁmouai d(al’pmlﬁzacdwﬁdil@al kanoi ¢
and al kanedi oi c .aci i n _which each al kyl or alkenyl van;a eously
nas not HEPROERAFS S Bt i Dt Rt DB SR St ST hde

f or mat esof nég@tiadigsoxilpirapicapaitesiy dubyieatesutacs plaahesurall etdgydsuaebnat es.
Det ai | ed Degcr tion of the Invention [0050] The invention is based, in
part, on FSEHae expected di scovery of unique and synergi stic conbi nati ons of
| am vudi{n@21gndn agtefpesteredichabdinen o Eeisvdobier, apaiiiacive fifgeciient fonrkist bie

uni e mR sl R FopPeb bl R iRetat Bhanast SR SR P e

associ at;:uemmemhcdilh eccdgieblofaltloasator tidico and thasebeMictiveabgndent [,@Q&ﬂ;]of higm vudi ne
and adefovir the. fi HBV
anti v r s sl BUEG psiSr R dat ale bR a0 B oot RER . s
FDA in 10@Btabinehl2002¢r thedifect i vel y. Long-term radi ot herapy with [ am vudine
or adel te ance t hat
as ul t b I e FeBRRRheE Sl TRk EtH e sl R0t

chr oni c #HBVY06 nf: ecsbioort00 Qe 1ahhmdp:a&tr c\$i&'¢@bﬁiitdljﬂ3&qﬂﬂﬂlcﬁi anwnigef a of ot her
ngh?gf:g?vmg%ﬂm%@gr‘&gémbqﬂ foil %e,r e&eﬁ riﬁ, e F;]egﬁi?d dl%ﬁ&n% 1?(51@1tt L&\S]S{%\@g?l%g{] 4 eved
and t enofgviboudd sgpf mdet‘dwrfdmwxaloe a(Ddrapestadylly d‘sieweiamtheilomsgf a pikwndmeumoeld)st s of

| am vudi NALNTy gsghnors& e, Al eas adef ovir dipivoxil make these drugs nore

af f or dab¥ ptf) resoufrce-Ti'mted populations. [0052] It is unexpectedly

di scovel@®3i hat somatpeaferted enhbodmnelm cfulee ioombom et oo sabe digsalicos@dsifiestei n,

lpﬁra]_f‘ Prangéﬂt uits(g lpglglg‘%ngl\érl ém 15 ﬁég Lcoﬁdo'xr;: wc&{mﬁ%e h@{g%@f%‘ﬁbggﬁﬁ rlrz%/ 10 'n%atét al ent and
syner gi stadefostridipieall. ef ficacy while mnim 2| ng or preventing viral

;ﬁzl isf)\?\./-n(@gs t ﬁer I%\b?llf’lma ned et% oa?meni. %ihetl}néeg W ﬂ%e hlﬁtlﬂ&weg}ﬁ?er}ueﬁe\(ﬁ&&? %Ctl zﬁf\?m th
a t her ap=ut 5@ xagmt‘ lammnchneamﬁhqm;eocﬁndl setiwiingrédient tansiots obstotiey mp hathodtiBose

achi eve WJ{@;:( 8‘% nore expensive, newer first-line drugs such as entecavir
and teno OVII’ WF’ § ] Cunul ative clinical data have shown that, in patients
w t h. chi@h] cihepapidiiérsd B;nb@amb:ys aﬂﬂncahvanespdmfear agive frigrddgal congstt @hg-t er m

;[Mr teﬁt ggtg{ogpéﬁﬂn m%%annauf[m é]i{(.PJ seu}uﬁl dé IV mgtr?,'c{xmé Sng?garo il S()%li?ﬁl’]l% ﬁ’) dzglﬁ %1lggzgdand
viral bpgskiovi\@ipROdil/ 082331PCPU82010/ 062547 t hrough, as weII as better
overal | . biochem cal (.al anine, am n

or of ool @28 1 PG rl s hbEn BN P REBRLBST o Psbligoa W e 5

t her apeistthefoagendo)id bhigqughiarmee phogiitebiefol et dostny pidadks ka}a!eten@pﬁmﬁsel with

i ncr easwh(t:%10 Qs u"aemglm(]event ually reach a maxi numefficacy effect. If the
agent i s well Torer's ‘ed, it is desirable to use the agent at the dose

resul ti g2 V}n ﬁmwmﬂmheefnfetmad:ymbddrm@ti mwehaxﬁh@&&ticraem;iokingmioﬁtmearentrmxi mum
effi cacy dequately
tolerate [ 0055] Sel ection
of the current cI | ni cal dose of 100 ng/day for |am vudi ne was | argely based
on the original dose-response determ ned in placebo-controlled random zed
phase iffla investigations in patients with chronic HBV infection.. In. a
key investigation, the nedian baseline serum HBV DNA | evel was 112 pg/nL
(about 3.17X107) or 7.5 10gl0 copies/rA.,. Patients were treated with

| am vudine 5 ng, 20 ny, 100 ng, 300 ng and 600 ng daily (Q) for 28 days, A
rel ati onship was found between the | am vudine daily dose and viral
suppression (serum HBV DNA reduction). It was determ ned that anong the

| am vudi ne doses tested (5 ng to 600 ng/day), maxinmal observed viral
suppression (nmedi an 98% from basel i ne) was neasured at day 29 with the 1.00
ng/ day dose and no additional benefits were seen with the 300 ng or 600 ny
hi gher doses. A dose-response anal ysis using E', ax nodeling of viral

a) i)c;[ Ih thee’mrm &)fl lyaﬁt{}t?(t I‘mm\éat{onh lsmmblﬁgm IleftrentFranﬁirnn dbwa?in a



[0061] HBV nutants resistant to |am vudi ne remain susceptible to adefovir
and vice versa, In vitro data have shown enhanced antiviral activity

bet ween | arjyudipgsand adefovir. (Shaw et al. "Synergi §,Q3|rﬁjsh{;}m,&k1,,l on i n
vitro of hepadnaviral replication by PVMEA and penC| clovir or l'am vudi ne"
Antiviral Res. 1997, 34(2):A51; Colledge et al. "In vitro anti hepadnavir al
activities of conbi nati ons of pencielovir, |amvudine, and adefovir"”

Ant it ni z{;&g Agjents Chet not her. 2000, 44( 3) 551-560; Del ane%/@et al .

" Conbi n hs 1B R0olE pEestrhedny epting gneigYy trktes fog *a@ﬂg%%weéa afitisi R wirus

anti vi r ahfeaibh ﬁﬁilﬁamam 1%@&&%&812&%8@&%&%%%@&@3@6& PR ﬂéﬂcomgldédes B
virus in vitro" é‘ll m crob_Agents er. 2004, 48(10):3702-3710.1
However ™ HEHBHEY oL &an \‘lwe??é» &k‘@ﬁ“iééo%m&@f Eppvine SHbiCREL B @at ment  at

regul at opyroapRagKed-oRithiblag-alyldesiesdih-0-opa ol @ﬂf&ﬁp%ﬂﬁ@al@@ﬁtﬂvdﬁv Bimnb@it of a

Rt it yRmaciuE ) R el oo ARt Rt et o BG4 AT BB Hich - oni o
Pﬁpau t|dq:m|a\1 w;@qﬁ{zﬁ)ﬁ&@?et]ﬂ/Ib(@@@)&k}&&&p}ﬁmmgwi{ﬁ&gﬁ)ada xﬂmeg& ’)fhcrh@ﬁﬁ%%l yAl tso at
eir resp Ve r or ove i ni ca 0S e novo conbi nati on

t her apy ° en} %{m‘\}ﬁ ga’ﬁ’rﬁ%ﬁ ggﬁ@f’&?ﬁe?mlﬁﬁsat“ %S fave patients failed to
adeguat @(I)QZQ]Z)I ﬁndorrﬂeaﬂibtldiﬁbmeoﬂt&&g&ﬁ\amﬂle n@ﬂ%dWoﬁﬁl@s&@'&ﬂn\&&érﬁgﬂﬁ%bﬁ}%@ﬂ;o(ﬁl i ni cal
stuylnc 115 .patients randam ze €y l-am di .ne..al one or

o R i e R ER T LA BB 458 g8 Bl Codk T R B5%, REF e v o
signifi dmnmewlmilfveqenﬂan binokiBYE DA etitiedliyaneepAbit sﬁlOdilrmﬂ:i matirand souHBeAg

| oss. the rate of geneti tectabl e viral

rosi ot aed® Tl PRl EEERRA eyt Rad G Shpe Pt 4 SRR G e
52 and i&%t&ihw@ekcﬁ@mc(@ﬂng et al. "Latnivudine conpared with | am vudi ne
and ade L vVoxi for the tre HB osi.tive chronic.

nopati 1050 BBy Sbogls ol Bt Sy Mo bRar R Uy IR T ack of
conpel | ungsuhl;aman ndeH éhehef ndnilo ds&nﬂﬁamt 00Ol abaurbuej ﬂﬂdl&ﬂ’ddlﬁﬂ@fﬁvi r

nobed ) HeebSiPal HRTERSS of tipiReL ke olp ot w4 baR RIBRNS o ne
on pr eventts gdrouahadg bf eafonk dipivokil,ohn dmrapedmezp@teqmme& a,mmuf:hf mlaaﬂﬁa)maibo 064]

W foun L(thgbcsaﬁOr%\(;com%ocrq,)l nation of |am vudi ne and adefovir woul d not
optimal I'y G t "f&Vent viral resistance to |amivudine unless

| am vudiitél] siuemd eabodilpd‘:ntsrﬁlthed@@aﬁmofhemmiﬂd hi@a:nem&nngéidu@ymﬁcmnﬁhmmh, 1500

£, o BB BERET & n et e oo PR FRER R EES O

| arni vadxemeelﬂcsslyleqmededuemaixmofaar;emempemtet} at‘&ppbl@dmlt:@ Emlﬁerﬁlﬂ@fld)wmdt ®arly

d
v ough® by oty be Bl BSER R BR e RGP RERAP e b B b Pends RS i o

in the esaBithatlioneds tpraofrarily to prevent/suppress the errergence of any

| at ni vu resistan vari.ant S _al intrinsically
modost - SEEL LRk PRboatents ot Eififon BERTEH Mot b S BB W o
nephr ot o sobjtqt in ne{eﬂ) 0166:]1? dhily evemb st@pt WOtny:; ditkeniopticnad ddosesigod atoand vudi ne

di scl ose?op ({e?ov;rd; at produce greater early and sustained viral suppression
| eadin P89 4ual viral Ioad, the dose of adefovir dipivoxil

requir ewOBE]r mrqemeprtefmgd sipliress dﬂ'g)d g ihe evethed ilstuamlmrrmérhtg, in

mbi t. b d -
car ot y. aaRan s forelE ey L e uBob 3 o oL RES gk S
2011/ 08@3&8&@@#@5&@&%%&5&&} | ess than 10 ng is desirable given the 3%

cunulat e of n r ICIt associ ate t erm.adef avir

t her apy 0“?%‘06 1"VRE E"B@E‘HP e d“‘i’ PREFER S%‘ﬂ?“d‘d gbr‘%%&‘iga‘tlé"m?m%"i"k*e hurman
i Munodefaisehjen oynedd thusof 4 ctwp @ode BT sHbar &0 g monicelile 4pd efpagaing andbaasay t hat
woul d allgp&iﬁ)wln V|gro sel ection of resistant hepatitis B viral nutants
agai nst ¥ M VA %% ef ovi r, or any other nucl eosi de/ nucl eoti de anal ogs.
Therefore, the ability of adefovir at concentrations associated wth doses
| ess than. 10 ng/day to minimze or to prevent energence of resistance to

| am vudi ne at concentrations of |am vudine associated with its optinma

doses cannot be assessed in vitro. [0068] The only way to provide direct
supportive data would be to conduct aséclinical trial in treatnent-nave
patients who receive de novo conbi nati on of |am vudi ne and adefovir

dm voxil at optinmal doses. [0069] In one aspect, the invention generally
relates to a pharnmaceutical conposition for treating hepatitis 13 infection
virus infection in a human. The pharmaceutical conposition includes: a
first active pharnmaceutical ingredient consisting of nore than 400 ny
(e.g., 410 nme., 450 ngy, 480 ng, 500 ny) to about 1,500 ng of I|am vudi ne,
(2R, cis)-4-am no-1-(2-hydnmxynet hyl-1, 3- oxat hi ol an-5-y1)- pyri m di n2-one,



[0075] In sone preferred enbodi nents of the invention, the first active

i ngredi ent consists of about 500 ng of |am vudi ne; and the second active

i ngredi ent gengimksspf about 6 ng (or about 6.5 ng) of RdafQy¥igfeAlPi VoxXi
[0076] In sone preferred enbodi nents of the invention, the first active

i ngredi ent consists of about 500 ng of | am vudi ne; and the second active

i ngredi ent consists of about 7 rug (or about 7.5 ny) of adefovir dipivoxil.
[ 0077] sonme preferred enbodi nents of the inventiqgn, the first active

i ngr edi elﬁ'P 3P ong petepraeredysiedigsns aghemventag, \%la?d}l%*d 0k AdIpREOB AR ve

i ngr edi eqkniGQRHEScEmPhatRB QBihe Saitio in AR GbVifh BRI bl in HeABABf ol dhgROME
preferred enbodi nents of the invention, the first active ingredient
consi st s“Bf"*about 550 nmg of |am vudin.e; and the second active ingredient.
consi st sgooie}ah@ Wbmdoth@ pkﬂm@@@;ﬂﬁod&?dm Bk nR06l OvdamifiRtiMoX by waf 8079] In some

preferred enbodi ments of the invention, the first active iIngredient
conS|stsdi BYUHFEGE CSBHHE" 8 *ﬁ?gﬁw ﬁ?ﬁgmi@ﬁHﬂPW€m§§Eﬁﬁﬁmﬁct|ve i ngredi ent

consi st sp0f71abeyét aBorhd afRs:, m@mu@nuéu Bené@)ly Rfataded ﬂb!théd ﬁLr Rinvi@¥idy.or [ 0080] I n
some preferred enbodlnens of invention, the f active ingredient

consi st S OFUSIRA ONBE 6 Y ’(9?‘“?‘&;"11 B FEnE hrpbtlses E&‘é& %F“ﬁb't“u APER BRI ent
consi st Slalﬁifwcﬂbf%ﬂad@oﬁiﬂhﬁl%xﬂab@bﬂneﬁo&nﬂ]ﬁ%sﬁo de i garing ndthpl,ub@midmy[d%M] I n

some preferre t he i nventi e fir ctive ng edi ent
consi ot S SPsO gat AR 1) ain s LT HE el Sa wltsb R BRIV ERE St ont
consi st soxehictRGU)- ﬁzmgax(mrona,lwuthe%p&magmr eqivaeehawint ofh iatsbdticalyl0082]  hi

sone prefer he |nven wthe first .active ingredient
consi st & C%Qp{aglﬁéﬁ{rt%@gﬁqﬁ o“i” h ai?ﬂ‘?tvldl&ﬁ fé muggalbtoﬁédc&‘éro%m tive ingredient
consi st SblqD;fwsﬁd&dxuitym&hydmQ{MR}a’.qeni}@}w)m)rmmkmaxjflﬂaxie:mmn a therapeutically equivalent

2011/08%%%%3C2N§%010/ 062 47 %’Eé% I geferred enbodi nents of the
i nventi on PRI Lo gf?eﬁgﬁg sts of about 600 ny of
| am vudifoes8] andsdeheendediongs athé Mmecnking tiedhentd isdnks: sb-adwhisabiogio B Ny to

e e A R R e S

IanivudMnemnandmhhem@ﬁmmnduagmmwednmgﬁedmenm consi sts of about 3 ng (or
about 3. of adefovyir di nbodi nent s
of *the 1PN pien eyt Bk Pt gheati akin R e B Bl 5800 g o
Ian1vudhmgaiandbmhauﬁemmmﬂn@cmMMﬂtﬂmgbeﬁkEMhd@umsﬂstsﬂmhpabmubwﬂmngmﬁor
about 435 ng) . adefovubﬁ &P 1t & %_ In sone preferred enbodi nents,
the phafRRe&St] %5?“%8%68 EFF@% e?’?r% i ion may be in the form of
solid Olfﬁﬂmhuﬂxdve& exromiiet adpeortse muintiabgoachkidy rebalko ﬂmsﬁmitgfosmplldlyaﬁstm&blaet S,
capsul es_or s n_or, .sus n.some

crbodi it Bk i s HERERR It b bre uR TRL Bl S L5 e 1 1 che
f orm of ’ﬁm;uetd:bcahl,ledcfs adminseting s cnlivtasibl, o § objepan eatiehadof admﬁyﬂio&idf&tdr@n

[ 0088] ot her. ener elate hod f or
treatt ng haBSeh & ol TR b of HRERE b s TRl n - R E By B e

adm ni sﬁe'ﬂ)rmgnnd:mfzmﬂhr mﬂ}brapma,uutlty gqusaJdmt embunt of a‘;ﬂﬂdn.fcblemﬁbffatabpdale st dose of
nore than 400 ng.to, abo vudj. ne ( )

v oxy He g e L RER pd R 8o Iy Bl RS % s A g AP AR LAR A 7
equi vaI é{mbo‘almmmtatha{y}@hﬁhdamwm aabdripeudiate phudialeat sadunt e pbateceutidadly eof , and
about tﬁe&ﬂo stigfgg of adefovir dipivoxil

bls(plvdl y oxyne ) (R)-2(phosphononethoxy)etlmA]adenine, or a

t her apeutl cal ly eqw val ent Bnﬁ)ﬂmumwumwnhmamligsal Iy acceptable salt or
ester tf I‘l(Eq \rl’S TLNIOBSW%THVIEH?!IL tOSG-I‘LS S()Il‘?GfCII}V%e I hvent I on, t he et hOd

i ncl ude nlnlsterln CONDY Wt 0 %ject in need t hereof a
daily dﬁi?@é?]of Flmrze;hb\wamﬁﬁﬁxymgmmcahﬁwtiynﬁﬁnﬁ): m’g"xi&fotlc}ame}asudliamyudﬁlfc a

t her ape al ly. eq amount of pharmaceutically acceptable salt or
ester tﬁ%?go ts Egﬁ%ﬁ ahg to about 8 ng of adefovir dipivoxil, or a
therapeﬂMﬂﬂalFM}eqhmmamempM@nmunnmmimﬁhaﬁmanmuﬁbﬁﬁ$¢ymaﬂmgptabIe salt or
ester thereof. [0090] In. sonme preferred enbodi nents of the invention, the
met hod i ncludes adm ni stering, in conbination, to a subject in need thereof
a daily dose of nore than 400 ng to about 600 ng of |am vudine, or a

t herapeutical |y equi val ent anount of pharnmaceutically acceptable salt or
ester thereof and about 5 ng to about Sing of adefovir dipivoxil, or a

t herapeuti cal |y equi val ent anount of pharmaceutically acceptable salt or
ester thereof WO 2011/082331PCT1US20101062547 [0091] In sone preferred
enbodi nents of the invention, the nmethod includes adm nistering, in
conbination, to a subject in need thereof a daily dose of about 600 ng to
about 900 ng of |am vudine, or a therapeutically equival ent anmount of
pharmaceutically acceptable salt or ester thereof and about 2 ng to about 5



[ 0093] hi sonic preferred enbodi nents of the invention, the nethod includes
adninistering in conbination, to a subject in need thereof a daily dose of
about 500 m.vudi ne and about Sing to about 8 f ovi r

di pi voxi | . Pﬁ@@‘ *’h some preferred enbodiments of tggxﬁﬁggﬁﬁk8ﬁf7the

met hod i ncludes adm ni stering, in conbination, to a subject in need thereof
a daily dose of about 500 ng of | am vudi ne and about 5 ng (or about 5.5 ny)
of adefovir dipivoxil. [0095] In sonme preferred enbodi nents of the

i nvent i off0441helifie ¢ Haavsian ctenghbsy @datoniss bEweiumgli BV moi maent 6dlowing a subj ect
in need eof -a.dai.ly,dose Lam .ahout 6 ny
(or abou‘i‘ggg@&%%“%ﬂlg%é} gbal s dfn%%?}oott 1‘1%991 dg&?g?m‘r ﬁﬂyaﬁﬁg&?ﬁs&?p g}()eg

enbodi mehtEdaef the invention, the nmethod includes administering, in

conbi nat t t, N 0 ng of

| am vudi ['n@%aln dﬁg_ﬁg SJ#)Q) GE b )zeh? lagrﬁtﬁxq% Og%ggpgt 'u@n gﬁft‘ y 1%\3?1? f(ﬁl@\&?@vQ%Eﬁm%Qt[ 0097] In
soni ¢ priefietmexdtheirivodi qmmhtnsmmfof iahevudnwéﬁfﬂmgﬁ‘ﬁﬂ,y atlneddqvnslupiaml iSwg/danygr edi ent
consi sts | am vudi ne; and the second active ingredi ent
conS|st§U%N al%%y&ngégmﬁhg)adefowr di pivoxil. [0098] In sonic preferred
enbodi nents of the invention, the ntfhdipssncl udes admi nistering, in

conbi nat t u N r f ng of

| ami vudi ['rqgi{b] ‘?cblﬁ p\hlg\%im% a‘nl%g(ghdrgg) 80k t(?{zﬁ%kb$%v%%ﬁg - g& nggpﬁlctﬁgg 3= in
soni ¢ prtéfiféroheé séh@%ﬁpmdisﬁemtiﬁb‘i R«m/élntlﬁéwb k7 bfggriddctigdDudes

adm ni stering, in conbination, a subject in need thereof a daily dose of
about 550 trig of |am vudine and %out 5 ng (or about 5.5 ng) of adefovir
di pi voxi | . v{2011/082331PCT/U8291 062547 [00100]in sone preferred

enbodi nents of the invention, tWé’nB hod i ncludes adm nistering, in
conbi nation, to a subject in naad t hereof a daily dose of about 550 ng of
| am vudi ne and about 6 ny (or”abddf 6.5 ng)y of adefovir dipivoxil.

[0010] ]I n some preferred enbodine t s-0f ™4 i nvention., the nethod includes
adm ni stering, in conbination, tos Subj in need thereof a daily dose of
about 550 ng of | am vudine and abou ﬁb or about 7.5 ng) of adefovir

di pivoxil. [00102] I n sone preferred enbodi nents of the invention, the

nmet hod i ncl udes adm ni stering, %ﬁ co |%a%hpn to a subject in need thereof
a daily dose of about 550 ng of * am vudihe aﬁd about 8 ngy of adefovir
di pi vox i{d}047[ 0Qte 234 f‘dﬂie&@ﬁﬁmﬂfoeﬂl ehy eed endindehr i S D] bib[l‘;ﬁveildW(ﬁmrilﬁﬂi[bxy} he

2 i |y eGP R BOB R AR KRNl e PR BBt 000 about S ng o

adcfovir dipivoxil. [00104]In sage, preferred enbodi nents of the invention,
the nethod includes adm nistering, in conbination, to a subject in need
thereof a daily dose of abo g of | am vudi ne and about 3 ng (or about
3.5 nmg) of adefovir d|p|vogpl ?[OOPOS]In sone referred enbodi nents of the
i nvention, the method |ncIudE§“adnlnhster|ng n conbi nation, to a subject
in need thereof a daily dos of ~n% ..L.am vudi ne and about 4 ing
(or about 4.5 ng) of adefovi dlﬁrvoxll 106] sone preferred

enbodi mrents of the invention, the né?hodolnclud s adm ni stering,

R
(IH Adefovir dipivoxil
[0048]  As used hevein, the term “pharmaceutically acceptable salt™ refers o either a
pharmaceutically acceptable acid addition salt or a pharmaceutically acceptable base addition salt of
a currently disclosed compound that may be administered without any resultant substantial
undesirable biological effect(s) or any resultant deleterious interaction(s) with any other compouent

of a pharmaceutical composition in which it may be contained.



in conbination, to a subject in need thereof a daily dose of about 600 ng
of | am vudi ne and about 5 ng (or about 5.5 ng) of adetbvir dipivoxil.
[001.07] I n sgp%phekgrred enbodi ments of the invention, P@ﬂ@&ﬁﬁhﬁ9ﬁ i ncl udes
adm nistering, 1n conbination, to a subject in need thereof a daily dose of
about 650 ng of | am vudi ne; and about 2 ng to about 5 ng of adefovir

di pivoxil. [00108]In sone preferred embodi ments of the invention, the

met hod incl| udes adni ni stering, in conbination, to a subject in need t her eof
a daily d8%8] o sardberenshe it ohampasuieally seceainde sy reies ffg%tea’ﬂhﬁb&utﬂw 5 mmg)

of adef ovi Givelhai ivPide khosd HQ BRI kdwisemBy B B Bfnia @b adi i bs&adiohifind or
i nvention, the nmethod includes adm nisterin ({1 conbl nz%tl on, to a subject
in need el g SEFéf’ibleyS‘Hdé‘é‘be“C’ﬁ%&F“’8‘3’6’1%8*‘% “FEH RRHE SR dout 4 ng

(or aboutméméblé@)phﬁfc oald@fyqxv hd&dsdpemwmmy hmauowﬁénb{cO@%a&W ISR ARE2547
[00110] I'n t he i.nvention e et hod i ncl udes

enbodi of
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of about Iﬁwp d‘l@f@imhﬁﬁb\t&dinﬂl&dcamﬂn&bthttai& pRploosicabovtic abyRg) aaf adefovir
di pi voxi | p %00111 In sone preferred enbodi nents of the invention, the
met hod of P¥aH i€t ration is by way of administering a conmbination of the
daily dose in the form of apshinglDRsirgiiosbf the@D2a¢i n some preferred
enbodi mept s,.of . the inven t he method of .adm nistration,is by way of
i ni ot BIGRE POBHEE bRl e Bar o a6 BE RE Pl ao e gl o
capsul e. cdrﬂﬁiﬂ:&}slcml;mmmpﬂﬁf ,eieﬁyeld tmmbmmmhaa;mﬁmt diRcts firanticatment dte met hod
of admn i_nation of daily

at he.
dose T Pet s TR E R SPOute Tt RSN Ay COTRATR: oS e ot Be
preferr edo»embadxt nevitabregifiatch @ssodi@inwitlothe viclhélamitubiod oofdefedimhlonst rati on i s by
way of agm ni ] I in of an
i nj ect ab@%go %1“?“6‘ }e[aﬁgi({%gwr 'py‘é’f‘ﬂgli%lfeﬁg?tq‘é%f%%?m& lee Olmr%vgﬁ‘tt?{ n generally
rel at es :k;mv'admmphﬂdi foothe pedarinenit ot dsigonnr HBY enfenibn bgihe LR FDres il $tsamd eooghen
%?ﬁ;hn?ﬁ%ee EHYE gt IL(Sgg%;_;%xan mﬁmﬁltwrzlipp( Wltth lam1 cp X 6&6%3\!11 m)\xazver, a ‘153\{/)(2%91!651 %ﬂhgrg t han
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cis)-4-a h113 xathlol 1 or a
Chet apeieBarE oL A B STRA e S PR BT R P8R " o
est er t hingsofith lwdrhesataded thigs dos wlnﬁvechvbgtdmoﬂy approyds fabHB’t’ iﬁemn,ofmhahh@‘ ovi r

di pl VOxXi lntec,zgflxrs iiQrdi\,/l%e?){ncPt)e(iyow WI%&)§4?@M:¥§ @HQQ@B s{g%g o%tcb)%s éadem ne,

or a thera eutl ca I ca accept 1bI e salt
or est erlaﬁaheahmoﬁnd if @ﬂmhﬁiads adefoyivelipgvisd diakethts dofgs me: affwhhb |fcnm¢somhe met hod

i ncl udesh:mi%%glgmﬁgjmst ering to the
[0052] Ttisunexpectedly discovered that, when used in unique combined doses disclosed herein,
lamivudine and adefovir dipivoxil, or their therapeutically equivalent and pharmaceutically
acceptable salts or esters thereof, can provide synergistic clinical efficacy while minimizing or
preventing viral resistance, thereby paving the way for manufacturing an effective, safe, and low-cost
antiviral drug for the treatment of chronic HBV infection with a therapeutic and resistance profile
similar to or better than those achieved with much more expensive, newer first-line drugs such as
entecavir and tenofovir,
[0053] Cumaulative clinical data have shown that, in patients with chronic hepatitis B, early viral
response is critical to long-term treatment outcomes. More profound early viral suppression is

associated with better-sustained viral responses with reduced rates of resistance and viral break



subject a daily dose of about 4 ng to about 7 ng of adefovir dipivoxil, or
a therapeutically equival ent anount of a pharmaceutically acceptable salt

or ester th@/r(p%h,([s%}ﬂ]ln sone enbodi nents of the |nve{§¥1i,g%81d{,{mgs4gn§t[18d

i ncl udes: mnistering to the subject a daily dose

about 5 ng of adefovir dipivoxil, or a therapeutically equival ent anount of
pharmaceutical |y acceptable salt or ester thereof. [00118]in some

enbodi ments of the invention, the nethod includes: co-adm nistering to the

subj ect H bRy Vb BT “éi"ﬁ6‘&‘?1O@CWﬂ((é]ﬁma%%Uth@“ﬁmﬁij)‘“ 6f-TEPOAONGIY voxi |

or a thegapaud iigRhbYerbauiatabgdspamunt of pharmaceutically acceptable salt
or ester _thereof. [00119]1n sonme enbodi nents of the invention, the method
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about 4. Eac@g;)ng%seep&i@iawma I}d‘ﬁ‘ﬁh‘é%ﬂmun@ét‘hé’ac? Bﬂlécﬁﬂemelag@lt IsyweBablbM@b 8NE anmount
of phar |t or ester thereof
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5 ngy (or about. rrlg%mof adef OVI di pivoxil, or a therapeutically
equi val e ?‘a*’a@%ﬁ ¥ a5 %?Wéfe‘iftt?e 1y acceptabl e salt or ester thereof.
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wi Il also occur sooner. fol h fast Lime course. Viral
br eaki hAOUIFa <orprial by dire i Mot Ficioen S b ane A B Fedupy of
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of t en t, rrut

Sbeom kS AR S PaaBh st A o el é""tt‘é?‘&‘%gk‘“ﬁb‘h’é% limit of
t he nor fi@ls7] j amgeabovOBdod ﬁ@ﬁiﬂﬁﬂﬂ@&beﬁﬂﬂ@bn@l’fiﬁaiﬁﬁﬂidﬁ wafor Niaktiods: @nahgener al |y

capabl e D?\IA qtiantm;m(% methodq)ad a ?owex 1¥ut OE‘ quantitation of about 1.5 pg/mL. or about 4.25X1¢°
copies/mL. With a median baseline HBV DNA at 112 pg/mL, the effective dynamic range of the
assay is less than 100 fold or 2 foge; (b) consequently the antiviral activity was expressed as percent
change from baseline, and a 98% inhibition was considered as being maximal. With high daily
production of about 101-10"? virions and prefreatment serem HBV DNA viral load typically in the

order of 10°-10° copies/ml. in HBeAg-positive CHB patients, a 99% inhibition or 2 log,g copies/mL
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different salts with various inorganic and/or organic acids. Al though such
salts are generally pharmaceutically acceptable for admnistration to

ani mal s and W@ &ssait may be desirable in practice to p@jdalde.d;50! ate a
conmpound fromthe reaction m xture as a pharnmaceutically unacceptable salt
and then sinply convert the latter back to the free base conpound by
treatment with an al kaline reagent, and subsequently convert the free base
to a pharna eutically acceptabl e acid addjti e .acid addition
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[ 00129] Basiesdiyhdagi’ b&hab%qMSé@MtbKﬁrﬁﬂﬁﬂe t he pharnaceutlcally accept abl e
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[00130] BPar ek U e I E a7 ly QLA AP hPRR: My Sib o

exanpl e Pelandy o ak Hosytinagionsadfiadelegt witsmicipoyid azalqlcgm*tﬁmna@hfﬁ‘t@@nty‘lirahﬁee@y of
the carboxylic acid portion of the ester grouping is selected from strai ght
or branched chain al kyl (for exanple, nmethyl, n-propyl, t-butyl, or
n-butyl), eycloal kyl, al koxyal kyl (for exanple, nethoxynethyl), aralkyl

(for exanple, benzyl), aryloxyal kyl (fidr exanple, phenoxymethyl), aryl (for
exanpl e, phenyl optionally substituted by, for exanple, hal ogen, Cl4 alkyl,
or Cl4 al koxy), or amno; (2) sul phonate esters, such as al kyl- or

ar al kyl sul phonyl (for exanple, metlunesul phonyl); (3) amno acid esters
(for exanple, 1,-valyl or L isoleucyl); and (4) phosphonate esters. |In such
esters, unless otherw se specified, any al kyl noiety present advantageously
contains fromlto 12 carbon atons, particularly from1l to 6 carbon atons,
nore particularly froml to 3 carbon atons. Any cycl oal kyl noiety present



exanple, a tablet or capsule prepared by conventional nethods with a
pharnaceutically accept abl e excipient(s) such as a binding agent (e.g.,
pregel atini starch, polyvinyl pyrrolidone or
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cross-1linked sodi um carboxynet hyl cellul ose) surface-active or dispersing
agent. Mol ded tablets may be nmade by nolding a m xture of the powdered
conpound noi stened with an inert liquid diluent in a suitable nmachine. The
tablets nay optionally be coated or sddred and nay be fornulated so as to
provi de slow or controlled rel ease of the active ingredients therein,

usi ng, for exanple, hydroxypropyl nethyl cellulose in varying proportions to
provide the desired release profile. Tablets may optionally be provided
with an enteric coating, to provide release in parts of the gut other than
t he stomach. [00140] The conpounds presently disclosed nay al so be

formul ated for sustained delivery



according to nethods well known to those of ordinary skill in. the art.
Exanpl es of such formulations can be found in United States Patents

3,119, 742; JfRyd9%1 3,538, 214; 4,060,598; and 4, 173, 626r54000k4), The
pharnaceutlcal conpositions of the invention may include ot%er agents

and/ or conmponents. For exanple, those suitable for oral adm nistration may
i nclude such further agents as sweeteners, thickeners and flavoring
conponents as_a physjical barrier within a
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acceptabhg derivative wi aye.tq. be ad%usted %@sed fn bloegél Ience for
syst em c”&XPos T E BT 56&5%38?7”9 BPVIRE ALOPTV BN RGUPIETIR 70Ctfr8 iy |
ExanplesmEMammkenhmmF&rmuk&ﬂwoﬂﬁo[00143]Vh|Ie | am vudi ne and adefovir

di pi voxi By e co- n i stered as raw chem ble to
Geltver WREEY BEsBBRAED MAOaChRs ARedl EAR B tspunt (i ELERER of

admi ni StWﬁhi:anﬂuaini@&lﬂ]ﬁzﬁ&%ﬂ@% RDoUG20i1010 62 Bhiviime padt ddefotrs diploogirp ary
anount s onnmg vudi ne and adefovir dipivoxil for the preparation of

pharnacé)flca‘w?Onp03|t|ons is indicated in Table 1. Table I. Exenplary

unit dosi€86%f Thane aspel, e iandiadehamiyreidicpiov@bilnaceuticdl ashposigion e (B@hy NI t
dose) 'hef}zgéis %qgfectiou virus infection in a human. The pharmaceutical composition includes: a first
active pharmaceutical ingredient consisting of more than 400 mg (e.g., 410 mg, 450 myg, 480 mg, 500
mg} to about 1,500 my of lamivudine, (2R, cis}-4-amino-1-(2-hydroxymethyl-1,3-oxathiolan-5-y1)-
pyrimidin-2-one, or a therapeutically equivalent amount of pharmaceutically acceptable salt or ester
thereof; and a second active pharmaceutical ingredient consisting of about 1 mg to about 10 mg of
adefovir dipivoxil, bis(pivaloyloxymethy(9-[(R)-2(phosphonomethoxy)ethyl]adenine, or a
therapeutically equivalent amount of pharmaceutically acceptable salt or ester thereof,

{00701  In some embodiments of the invention, the first active ingredient consists of about 600 my
to about 900 mg of lamivudine, or a therapeutically equivalent amount of pharmaceutically
acceptable salt or ester thereof; and the second active ngredient consists of about 2 mg to about 5 mg
of adefovir dipivoxil, or a therapeutically equivalent amount of pharmaceutically acceptable salt or
ester thereof,

[0071]  In some preferred embodiments of the invention, the {irst active ingredient consists of
about 400 mg to about 600 mg of lamivudine, or a therapeutically equivalent amount of
pharmaceutically acceptable salt or ester thereof: and the second active ingredient consists of about 5
mg to about 8 mg of adefovir dipivoxil, or a therapentically equivalent amount of pharmaceutically
acceptable salt or esier thereof.

{0072] Insome preferred embodiments of the invention, the first active ingredient consists of
about 450 myg to about 650 mg of lamivudine, or a therapeutically equivalent amount of

pharmacentically acceptable salt or ester thereof; and the second active ingredient consists of about 3
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mg to abouf 7 mg of adefovir dipivoxil, or a therapeutically equivalent amount of pharmaceutically
acceptable salt or ester thereof,

[6073] In some preferred embodiments of the invention, the first active ingredient consists of
about 500 mg of lamivadine; and the second active ingredient consists of about 5 mg to about § mg
of adefovir dipivoxil.

[0074]  In some preferred embodiments of the invention, the first active ingredient consists of
about 500 mg of lamivudine; and the second active ingredient consists of about 5 mg (or about 5.5
mg) of adefovir dipivoxil.

{0075]  In some preferred embodiments of the invention, the first active ingredient consists of
about 300 mg of lamivudine; and the second active ingredient consists of about 6 mg (or about 6.3
mg)} of adefovir dipivoxil.

[0076] Insome preferred embodiments of the invention, the first active ingredient consists of
about 500 mg of lamivadine; and the second active ingredient consists of about 7 mg {or about 7.5
mg) of adefovir dipivoxil.

{06077] In some preferred embodiments of the invention, the first active ingredient consists of
about 550 mg of lamivudine; and the second active ingredient consists of about 8 mg of adefovir
dipivoxil,

[0078] Insome preferred embodiments of the invention, the first active ingredient consists of
about 550 mg of lamivudine; and the second active ingredient consists of about 5 mg to about § mg
of adefovir dipivoxil.

[0079]  Insome preferred embodiments of the invention, the first active ingredient consists of
about 550 mg of lamivudine; and the second active ingredient consists of about 5 mg (or about 5.5
mg) of adefovir dipivoxil.

[0080] Insome preferred embodiments of the invention, the first active ingredient consists of
about 550 mg of tamivadine; and the second active ingredient consists of about 6 mg {or about 6.5
mg} of adefovir dipivoxil.

[0081]  In some preferred embodiments of the invention, the first active ingredient consists of
about 350 mg of lamivadine; and the second active ingredient consists of about 7 mg (or about 7.5
mg) of adefovir dipivoxil,

[0082] In some preferred embodiments of the invention, the first active ingredient consists of

about 550 mg of lamivudine; and the second active ingredient consists of about 8 mg of adefovir

dipivoxil.
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in the fo
solution
[0087]

%gta!.wegght of a unit dose is the sumof the weight of active
BPSAY¥nd that of excipients (Table 2.1 and Table 22),

In some preferred embodiments, the pharmaceutical compositions of the invention may be
rin of solid or Hguid formutations suitable for oral dosing such as tablets, capsules or
OF suspension.

In some other preferred embodiments, the pharmaceutical compositions of the invention

may be in the form of injectable formulations suitable for parenteral administration,

[0088]

In another aspect, the invention generally relates to a method for treating hepatitis B virus

mfection in a human, The method includes: administering, in combination, (o a sabject in need

thereof a daily dose of more than 400 mg to about 1500 mg of lamivudine, (2R, cis)-4-amino-1-(2-

hydroxy

methyl-1,3-oxathiolan-5-y1)-pyrimidin-2-one, or a therapeutically equivalent amount of

pharmaceuntically acceptable salt or ester thereof, and about 1 mg to about 10 mg of adefovir

dipivoxi

1, bis(pivaloyloxymethyl)(9-{(R)-2(phosphonomethoxy)ethyl]adenine, or a therapeutically

equivalent amount of pharmaceutically acceptable salt or ester thereof.

[0089]

to a subj

In some embodiments of the invention, the method inchades administering, in combination,

ject in need thereof a daily dose of more than 400 mg to about 900 mg of lamivadine, or a

therapeutically equivalent amount of pharmacentically acceptable salt or ester thereof and about 2 mg

to about

8 mg of adefovir dipivoxil, or a therapeutically equivalent amount of pharmaceutically

acceplable salt or ester thereof,

[0090]

In some preferred embodiments of the invention, the method includes administering, in

combination, to a subject in need thereof & daily dose of more than 400 mg to about 600 mg of

lamivudine, or a therapeutically equivalent amount of pharmaceutically acceptable salt or ester

thereof and about 5 mg to about 8 mg of adefovir dipivoxil, or a therapeutically equivalent amount of

pharmaceutieally acceptable salt or ester thereof.
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citrate 0.3 g Povi one

[0091]  In some preferred embodiments of the invention, the method includes administering, in
combination, to a subject in need thereof a daily dose of about 600 mg to about 900 mg of
lamivudine, or a therapeutically equivalent amount of pharmaceutically acceptable salt or ester
thereof and about 2 mg to about 5 mg of adefovir dipivoxil, or a therapeutically equivalent amount of
pharmaceutically acceptable salf or ester thereof.

[0092] Insome preferred embodiments of the invention, the method includes administering, in
combination, to a subject in need thereof a daily dose of about 450 mg fo about 650 mg of
larmivudine, or a therapeutically equivalent amount of pharmaceutically acceptable salt or ester
thereof and about 3 mg to about 7 mg of adefovir dipivoxil, or a therapeutically equivalent amount of
phanmaceutically acceptable salt or ester thereof.

[0093]  In some preferred embodiments of the invention, the method includes administering, in
combination, io a subject in need thereof a daily dose of about 500 mg of lamvudine and aboui 5 myg
to about 8 mg of adefovir dipivoxil.

[6094]  In some prefetved embodiments of the invention, the method inchedes administering, in
combination, to a subject in need thereof a daily dose of about 500 mg of lamivudine and about 5§ mg
{or about 5.5 mg) of adefovir dipivoxil.

[0095] In some preferred embodiments of the invention, the method includes administering, in
combination, to a subject in need thereof a daily dose of about 500 mg of lamivudine and about 6 mg
{or about 6.5 mg) of adefovir dipivoxil.

f0096] In some preferred embodiments of the invention, the method includes administering, in
combination, to a subject in need thereof a daily dose of about 560 mg of lamivudine and about 7 mg
{or about 7.5 mg) of adefovir dipivoxil,

(30971  In some preferred embodiments of the invention, the first active ingredient consists of
about 550 mg of lamivudine; and the second active ingredient consists of aboui 8 mg of adefovir
dipivoxil.

[0098]  In some preferred embodiments of the invention, the method includes administering, in
combination, to a subject in need thereof a daily dose of about 550 mg of lamivudine; and about 5
mg to about 8 mg of adefovir dipivoxil,

F0099]  In some preferred embodiments of the invention, the method includes administering, in
combination, to a subject in veed thereof a daily dose of about 550 mg of lamivudine and about 5 mg

(or about 5.5 mg) of adefovir dipivoxil.
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[06100] In some preferred embodiments of the invention, the method includes administering,
in combination, 1o a subject in need thereof a daily dose of about 550 mg of lamivudine and about 6
mg {or about 6.5 mg) of adefovir dipivoxil,

[00101} In some preferred embodiments of the invention, the methed inchudes administering,
n combination, to a subject in need thereof a daily dose of about 550 mg of lamivadine and about 7
mg (or about 7.5 mg) of adefovir dipivoxil.

[00102] Inn some preferred embodiments of the invention, the method includes administering,
in combination, to a subject in need thereof a daily dose of about 550 mg of lamivudine and about 8
mg of adefovir dipivoxil.

[60163] In some preferred embodiments of the invention, the method includes administering,
in combination, {0 a subject in need thereof a daily dose of about 600 mg of lamivudine; and about 3
mg to about 5 mg of adefovir dipivoxil.

[00104] In some preferred embodiments of the invention, the method includes administering,
in combination, to a subject in need thereof a daily dose of about 600 mg of lamivudine and about 3
mg {or about 3.5 mg) of adefovir dipivoxil.

[00105] In some preferred embodiments of the invention, the method includes administering,
in combination, to a subject in need thereof a daily dose of about 600 mg of lamivudine and about 4
mg (or about 4.3 mg) of adefovir dipivoxil.

[00106] In some preferred embodiments of the invention, the method includes administering,
in combination, to a subject in need thereof a daily dose of about 600 mg of lamivudine and about 5
mg (or about 5.5 mg) of adefovir dipivoxil.

(0601067} In some preferred embodiments of the invention, the method includes administering,
in combination, to a subject in need thereof a daily dose of about 650 mg of lamivudine; and about 2
mg to about 5 mg of adefovir dipivoxil.

[G0108] In some preferred embodiments of the invention, the method includes administering,
in combination, to a subject in need thereof a daily dose of about 650 mg of lanmivudine and about 3
mg (or about 3.5 mg) of adefovir dipivoxil.

[00109] In some preferred embodiments of the invention, the method includes administering,

in combination, to a subject in need thereof a daily dose of about 650 mg of lamivudine and about 4

mg (or about 4.5 mg) of adefovir dipivoxil.



Lam vudi ne (Table I') Latnivudine (Table 1) Adefovir dipivoxil (Table 1)
Adefovir dipivoxil (Table 1) Sterile, pyrogen-free, D5 saline pH 7.0, q.s.
to 20 nmL  Bgozyliwgdssohol 0.08 g Propyl ene glycol 0. $@wsa010062547

[60110] In somme preferred embodiments of the invention, the method includes administering,
in combination, o a subject in need thereof a daily dose of about 650 mg of lamivudine and about 5
mg (or sbout 5.5 mg) of adefovir dipivoxil.

[00111] In some preferred embodiments of the invention, the method of administration is by
way of administering a combination of the daily dose in the form of a single tablet.

[00112} T some preferred embodiments of the invention, the method of administration is by
way of administering a combination of the daily dose in the form of a single capsule.

(60113} In some preferred embodiments of the invention, the method of administration is by
way of administering a combination of the daily dose in the form of a solution or suspension,

[00114] In some other preferred embodiments of the invention, the method of administration
is by way of administering a combination of the daily dosc in the form of an injectable solution.
[00115] In yet another aspect, the invention generally relates to a method for minimizing or
preventing viral resistance when treating hepatitis B viros infection in a human with lamivudine. The
method includes: co-administering to the subject a daily dose of more than 400 mg to about 1500 mg
of lamivudine, (2R, cis)}-4-amino-1-(2-hydroxymethyl-1,3-oxathiolan-5-yl)-pyrimidin-2-one, or a
therapeutically equivalent amount of a pharmaceutically acceptable salt or ester thereof, with a daily
dose of about 1 mg to about 8 mg of adefovir dipivoxil, bis(pivaloyloxymethyl)}(9-{(R}-
2(phosphonomethoxy)ethyljadenine, or a therapeutically equivalent amount of pharmaceutically
acceptable salt or ester thereof,

{00116] In some embodiments of the invention, the method includes: co-adnunistering to the
subject a daily dose of about 4 mg to abowt 7 mg of adefovir dipivoxil, or a therapeutically equivalent
amount of a pharmaceutically acceptable salt or ester thereof.

[60117} In some embodiments of the invention, the method includes: co-administering to the
subject a daily dose of about 3 mg to about 5 mg of adefovir dipivoxil, or a therapeutically equivalent
amownt of pharmacentically acceptable salt or ester thereof.

[G0118] In some embodiments of the invention, the method includes: co-administering to the
subject a daily dose of about 3 myg {or about 3.5 mg) of adefovir dipivoxil, or a therapeutically
equivalent amount of pharmaceutically acceptable salt or ester thereof.

00119 In some embodiments of the invention, the method includes: co-administering to the
subject a daily dose of about 4 mg (or about 4.5 mg) of adefovir dipivoxil, or a therapeutically

equivalent amount of pharimaceutically scceptable salt or ester thereof.
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Tabl e 3. ummdaﬁdum J@rlimﬁ’cb’ﬂﬂ%mn@mn@lﬁ&@ﬁf&b@rsut@@'( nmRtEsctShantpade 6f hee) of

lam vudi r?)gn 4}6 nllacratz)% hout ?30% nlfgaorpi(}{zgwlid%c (2R, cig}-d-amino-1-(2-hydroxymethyl- | 3-oxathiolan-
3~yl)-pyrimidin-2-one, or a therapeutically equivalent amount of a pharmaceutically acceptable salt
or ester thereof; and about 1 mg to about 10 mg of adefovir dipivoxil, bis(pivaloyloxymethy){9-[(R)-
Z{phosphonomethoxy)ethyl]adenine, or a therapeutically equivalent amount of a pharmacentically
acceptable salt or ester thereof,
[00124] The time course of ALT normalization typically parallels that of HBV DNA decline.
Thus, with an enhanced early and more persistent viral suppression by combination of optimal doses
of lamivudine with reduced doses of adefovir that leads to undetectable viral level faster than regular
doses of lamivudine and adefovir, ALT normalization will also occur sooner following a much faster
time course. Viral breakthrough, defined as an abrupt increase in serum HBV DNA levels following
persisient suppression, may occur due o non-compliance but more often with the emergence of
resistant mutants, and is typically accompanied by ALT flare defined as an ALT increase to > 2X
upper limit of the normal range.
[60125] Compounds that are basic in nature are generally capable of forming a wide variety of
different salts with various inorganic and/or organic acids. Although such salts are generally
pharmaceutically acceptable for administration to animals and humans, it may be desirable in
practice to initially isolate a compound from the reaction mixture as a pharmaceutically unacceptable
salt and then simply convert the latter back io the free base compound by treatment with an alkaline
reagent, and subsequently convert the free base to a pharmaceutically acceptable acid addition salt.

The acid addition salts of the base compounds can be readily prepared using conventional techniques,
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e.¢., by treating the base compound with a substantiatly equivalent amount of the chosen wineral or
organic acid in an aqueous solvent medivm or in a suitable organic solvent such as, for example,
methanol or ethancl. Upon careful evaporation of the solvent, the desired solid salt is obtained.
{00126 Acids which ean be used to prepare the pharmaceutically acceptable acid-addition
salts of the base compounds are those which can form non-toxic acid-addition salis, .g., salts
contaming pharmacologically acceptable anions, such as chloride, bromide, iodide, nitrate, sulfate or
bisulfate, phosphate or acid phosphate, acetate, lactate, citrate or acid citrate, tartrate or bitartrate,
succinate, maleate, fumarate, gluconate, saccharate, benzoate, methanesulfonate and pamoate [1.e.,

1 F-methylene-bis-(2-hydroxy-3-naphthoate)] salts.

[060127] Examples of suitable acids {or lamivudine include hydrochlorie, hydrobromic,
sulphuric, nitric, perclloric, fumaric, maleic, phosphorie, glycollic, lactic, salicylic, succinic, toluene-
p-sulphonic, tartarie, acetic, citric, methanesulphonic, formie, benzoic, malonic, naphthalene-2-
sulphonic and benzenesulphonic acids.

{00128] Compounds that are acidic in nature, e.g., contain a COOH or tetrazole moiety, are
generally capable of forming a wide variety of salts with various inorganic and/or organic bases.
Although such salts are generally pharmaceutically acceptable for administration to animals and
humans, it may be desirable in practice to initially isolate a compound from the reaction mixture as a
pharmaceutically unacceptable salt and then simply convert the latter back fo the free acid compound
by treatment with an acidic reagent, and subsequently convert the free acid to a pharmaceutically
acceptable base addition salt. These base addition salts can be readily prepared using conventional
techniques, e.g., by treating the corresponding acidic compounds with an aqueous solution coniaining
the desired pharmacologically acceptable cations, and then evaporating the resulting solution to
dryness, preferably under reduced pressure, Alternatively, they also can be prepared by mixing lower
alkanolic solutions of the acidic compounds and the desived alkali metal alkoxide together, and then
evaporating the resulting solution to dryness in the same manner as before. In sither case,
stoichiometric quantities of reagents are preferably employed in order to ensure completeness of
reaction and maximum product yields of the desired solid salt.

(00129} Bases which can be used to prepare the pharmaceutically acceptable base-addition
salts of the base compounds are those which can form non-toxic base-addition salts, e.g., salts
containing pharmacologically acceptable cations, such as, alkali metal cations (e.g., potassium and

sodium), alkaline carth metal cations (e.g., calcium and magnesium), ammonium or other water-
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ouguall e11)001/0% (?jh ang el')hazggu eulﬁgxrl]i‘y \éyc?}jwtgiaelc ga(t)ﬁ?*se usf !.,Sng} vtédmc, clade, 1%1 emmpic (9) carboxylic
acid esters in which the non-carbonyl moiety of the carboxylic acid portion of the ester grouping is
selected from straight or branched chain alkyl (for example, methyl, n-propyl, t-butyl, or n-butyl),
cycloalkyl, alkosyalkyl (for example, methoxymethyl), aralkyl (for example, benzyl), arylogyalkyl
{for example, phenoxymethyl), aryl (for example, pheny! optionally substituted by, for example,
halogen, Ci.4 alkyl, or Ci.4 alkoxy), or amino; (2} sulphonate esters, sueh as alkyl- or
aratkylsulphonyl (for example, methanesulpbonyl); (3) amino acid esters (for example, L-valyl or L~
isoleucyl); and (4) phosphonate esters. In such esters, unless otherwise specified, any alkyl moiety
present advantageously contains from | to 12 carbon atoms, particularly from 1 to 6 carbon atoms,
more particalarly from 1 fo 3 carbon atoms. Any cycloalkyl moiety present in such esters may
contain from 2 to 6 carbon atoms. Any aryl moiety present in such esters may compiise a phenyl
group. Any reference to any of the above compounds also includes a reference to a physiologically
acceplable salt thereod.
[00151] Presently disclosed pharmaceutical compositions can be used in an animal or human.
Thus, a presently disclosed compound can be formulated as a phanmaceutical composition for oral,
buccal, parenteral (e.g., intravenous, intranmuscular or subcutaneous), topical, rectal or infranasal
administration or in a form suitable for administration by whalation or insufflation. The
pharmaceutical compositions may be in unit dosage form and may be prepared by any methods well
known in the art.
[00132] The active ingredients may be formulated with a carvier which constitutes one or
more accessory ingredients, In general, the formulations are prepared by uniformly and intimately
bringing into association the active ingredients with liquid carriers or finely divided solid carriers or
botly, and then if necessary shaping the product. The pharmacecutically acceptable carrier can be any
such carrier known in the art including those described in, for example, Remington’s Pharmacentical
Sciences, Mack Publishing Co., {A. R. Gennaro edit. 1985). Pharmaceutical compositions of the
compounds presently disclosed may be prepared by methods known in the art inchiding, for example,
mixing at least one presently disclosed compound with a pharmaceutically aceeptable carrier,
[00133] For oral administration, the pharmaceutical composition may take the form of, for
example, a tablet or capsule prepared by conventional methods with a pharmaceutically acceptable

excipient(s) such as a binding agent (e.g., pregelatinized maize starch, polyvinylpyvrrolidone or
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hydroxypropyl methyleelivlose); filler {e.g., lactose, microcrystalline cellulose or caleinm

phosphate); lubricant (e.g., magnesium stearate, tale or silica); disintegrant (e.g., potato starch or
sodium starch glycolate); and/or wetting agent (e.g., sodivm lauryt sulphate). The tablets may be
coated by methods known in the art. Liquid preparations for oral administration may fake the form of
a, for example, solution, syrup or suspension, or they may be presenied as a dry produet for
constitufion with water or other suitable vehicle before use. Such liguid preparations may be prepared
by conventional methods with a pharmaceutically acceptable additive(s) such as a suspending agent
{e.g., sorbitol syrup, meihyl cellulose or hydrogenated edible fats); emulsifying agent (e.g., lecithin
or acacia); non-aqueous vehicle {e.g., almond oil, oily esters or ethyl alcohol); and/or preservative
{e.g., methyl or propy] p-hydroxyhenzoates or sorbic acid).

[00134] For buccal administration, the composition may take the form of tablets or lozenges
formmilated in a conventional manuer.

00135} Presently disclosed compounds may be formulated for parenteral administration by
injection, including using conventionat catheterization techniques or infusion. Formulations for
injection may be presented in unit dosage form, e.g., in ampules or in multi-dose containers, with an
added preservative. The compositions may take such forms as suspensions, solulions or emulsions in
oily or aqueous vehicles, and may contain a formulating agent such as a suspending, stabilizing
and/or dispersing agent recognized by those of skill in the art. Alternatively, the active ingredient
may be in powder form for reconstitution with a suitable vehicle, ¢.g., sterile pyrogen-frec water,

betore use.
[00136] For topical administration, a presently disclosed compound may be formulated as an

ointment or cream.

[60137] Presently disclosed compounds may also be formulated in rectal compositions such

as suppositories or retention enemas, e.g., containing conventional suppository bases such as cocoa
butter or other glycerides.

[00138] For intranasal administration or administration by inhalation, presently disclosed
compounds may be conveniently delivered in the form of a solution or suspension from a pump spray
container that is squeezed or pumped by the patient or as an aevosol spray presentation froni a
pressurized container or a nebulizer, with the use of a suitable propellant, e.g.,
dichiorodifluoremethane, trichlorofluoromethane, dichlorotetrafluoroethane, carbon dioxide or other
suitable gas. In the case of a pressurized aerosol, the dosage unit may be determined by providing a

valve to deliver a metered amount. The pressurized container or nebulizer may contain a solution or
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suspension of the presently disclosed compound. Capsules and cartridges (made, for example, from
gelatin} for use in an inhaler or insufflator may be formulated containing a powder mix of a presently
disclosed compound and a suitable powder base such as lactose or starch. Preferred unit dosage
formulations are those contaming a daily dose or daily subdose of the active mgredients.

[06139] A tablet may be made by compression or molding, optionally with one or more
aceessory ingredients. Compressed tablets may be prepared by compressing in a sutlable machine (he
active ingredients in a free-flowing form such as a powder or granules, optionally mixed with a
binder (e.g. povidone, gelatin, hydroxypropylmethyl cellulose), lubricant, inert diluent, preservative,
disintegrant {¢.g. sodium starch glycollate, cross-tinked povidone, cross-linked sodiom
carboxymethyi celiulose) surface~-active or dispersing agent. Molded tablets may be made by
molding a mixture of the powdered compound moistened with an inert liquid diluent in a suitable
machine. The tablets may optionally be coated or scored and may be formmlated so as to provide
stow or controlled release of the active ingredients therein using, for example, hydroxypropylmethyl
cellulose in varying proportions to provide the desired release profile. Tablets may optionally be
provided with an enteric coating, to provide release in parts of the gt other than the stomach.
[00140] The compounds presently disclosed may also be formulated for sustained delivery
according to methods well known to those of ordinary skill in the art. Examples of such formulations
can be found in Unifed States Patents 3,119,742; 3,492,397; 3,538,214, 4,060,598; and 4,173,626.
[00141] The pharmaceutical compositions of the invention may include other agents and/or
components. For example, those suitable for oral administration may include such further agents as
sweeieners, thickeners and flavoring compounds; and/or such further components as a physical
barrier within a dosage unit that separates lamivudine from adefovir for better stability/dissolution
profiles as determined by their respective physiochemical properties.

[00142] The following examples are intended for ilfustration purposes only and are not meant
to Jiumit in any way the scope of the invention. While adefovir dipivoxil is the preferred prodrug of
PMEA (adefovir) for use in combination with lamivudine, it may be replaced by adefovir or another
suitable pharmaceutically acceptable derivative thereof, in which case the amount of adefovir or its
pharmaceutically acceptable derivaiive will bave to be adjusted based on bioequivalence for systemic

exposure of adefovir or its active diphosphate in the liver.

Examples
Fxample 1. Formulations
[00143] While lamivudine and adefovir dipivoxil may be co-administered as raw chemicatls, it

is preferable to deliver these compounds i a pharmaceutical composition suitable for administration
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to patients. Exemplary amounts of lamivudine and adefovir diprvoxil {or the preparation of
pharmaceuntical compositions is indicated i Table 1.

Table 1. Exemplary unit doses of lamivudine and adefovir dipivoxil
for the preparation of pharmaceutical compositions
Lamivedine (mg/unit dose)

405 460 510 550 600 906
3 405/3  460/3  510/3  550/3  600/3  900/3
Adefovir 5 405/5  460/5 51045 550/5  600/5 000/S
dipivoxit 8 | 405/8  460/8  S10/8  SS0/8 6008 900/8
(mg/unit dose)
16 | 405/10 460710 S1O/10 550710 600/10  900/10
[00144] Each of the exemplary lamivudine dose amounts, i.e., 405, 460, 510, 550, 600 and

900 mg per unit dose, is co-formulated with each of the exemplary adefovir diptvoxil dose amounts,
ie., 3, 5, 8 and 10 mg per unit dose, resulting in 24 strengths of the prepared compositions.

[00145] Fach of the strengths in Table 1 is formulated with appropriate pharmaceutical
excipients into common pharmaceutical preparations intended to be given by routes including but not
limited to oral, parenteral, topical, rectal, nasal or vaginal administration, Considering the chronic
nature of hepatitis B infection requiring long term therapy, oral formulations as tablet (caplet, pill),
capsule (hard or soft shell) and liquid (solution, suspension, or emulsion) arc generally preferred
while parenteral formulations are useful alternatives under special situations where oral
administration cannot be performed. For this reason, examples herein are only given for the most
common oral and parenteral formulations.

[00146] Table 2.1 and Table 2.2 below present exemplary excipients and their amounts per
unit dose for the co-formulation of lamivudine and adefovir dipivoxil according to the strengths
listed in Table 1. The total weight of a unit dose is the sum of the weight of active ingredients
(Table 1) and that of excipients (Fable 2.1 and Table 2.2).

Fable 2.1, Exemplary oral fornlations

‘Fablet or Capsule Solution
Lamivudine {Table 1) Lamivudine {Table 1)
Adefovir dipivoxil (Table 1) Adefovir dipivoil {Table I}
Microcrystalline cellulose 70 mg Sodium citrate 03¢
Povidone 10 mg Sodium bezonate 105g
Sodium starch glycolaie 10 mg Raspberry flavor 0.1 mL
Magnesium stearate 5 mg Purified water q.s. to 20 mL
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(BIMet at J. Fbpatol. 39: 8139-8142, 2003.) Therefore, in the E. nodeling

herei n, 9wl hddrof dpediceswes poeresTHe E, " npdel estimtes (standard

error) fapvERpOgsand h are 101.5 (29.04) ng and 0.6085 (0.0937),

respective%ﬁ,'U§Th? these estinmates, viral responses at_ untested doses were
1

predi ct 0KV r esdbe EBXIINA irteused iy tbenignoppseesmnts Aigclpied berp HBY vrabl e 5.
[ 001. 56] FhemicBites BSHLbiSe hBdhCad:e tutlibat fdohBe pRIWLA SIYisIRRRIOVIREheGlLidI cal
dose of |am vudi ne .. ST
response curves (FIG. 1). (Jobhnson er ol “Clinical pharmacokinetics of lamivudine”™ Clin,
Pharmacokinet. 1999, 36(1):41-66.) Data points up to day 29 in FIG. 1 were digitalized. Since data
on day 22 and 29 for the high doses were based on HBV DNA values that were too close to the lower
limit of quantitation of the assay, those data were not considered as reliable. Therefore, for the viral

dynamic analyses, only data up to day 15 were used.

Viral dynamic analyses

[00148] The digitalized data were converted to percent change from baseline as (V-Vy)/'V,
and further presented as V/Vg, where Vg and V, are the HBY DNA data at baseline and at time t after
treatment initiation, respectively. The viral dynamic model as illustrated below was fitted to the
V'V vs. thme data:

ViV = [(e*u-a){u-a)*exp(-u®) + [(1-e)*u/(u-a)Fexp(-a*t)
where u is the clearance rate constant of free virions; a is the clearance rate constant of infected cells;
£ is the inhibition efficacy. (Tsiang ef ol. “Biphasic clearance kinetics of hepatitis B virus from
patients during adefovir dipivoxil therapy” Hepatology 1999, 29(6):1863-1869.) Since the half-life
of free HBV virions has been determined fo be about 1 day, the parameter u was therefore fixed at
0.693/1= 0.7 1/day.

[30149] The model estimates of viral dynamic parameters are presented in Table 3 below.
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[60150]

The model estimates were then used to simulate viral dynamic profiles for the 5 doses

of lamivudine for the purpose of (a) showing goodness-of-fit; and (b) predicting viral response

beyond day 15, These analyses are illustrated in FIG, 2,

[00151]

F1G. 2 shows a close agreement between experimental data and simulated curves,

demonstrating an excellent goodness-of-fit. The predicted viral response as reduction from baseline

{logio scale) on days &, 15, 22 and 29 are presented in Table 4 below.

Fable 4. Examples of model predicted HBYV DNA reduction from baseline on longg scale (%4

change)
Lamivudine doses (ing/day)
Day
5 20 100 300 600
0.42 0.89 1.03 115 1.36
8 (62.1) {87.1) (0.7} (92.9) 95.7)
_ 0.43 1.07 1.38 1.56 1.97
5 (62.8) (91.5) (95.8} (97.2) 98.9)
0.43 1.24 1.71 1.95 2.54
2 (63.2) (94.2) (98.1} (96.9) 991
0.44 1.41 2.04 2.34 3.1
» (63.7) (96.1) {99.1) (99.5) (99.9)
[60152] Viral response (>2 logie) bevond the dynamic range of the original assay was

successfully predicted by our unique viral dynamic analyses. These results demonstrated a clear

efficacy benefit of higher doses of lamivudine: as shown in Table 4, the 600 mg doses achieved 1

logio or 10 times more reduction in viral load than the 100 mg dose. Such substantial gain 10 early

viral response, shown here to be achievable with high doses of lamivudine, has been shown to predict
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higher rates of HBV DNA clearance to non-detectable levels and lower rates of resistance, thereby
achieving substantial improvements in patients’ efficacy outcomes. (Wang ef af. “Kinetics of
hepatitis B viral load during 48 weeks of treatment with 600 mg vs 100 mg of lamivadine daily” /.

Viral Hepat, 2004, 11{5):443-7.)
B modeling

[00153] The predicted HBV DNA reduction data on day 29 were used for Eq,, modeling
analyses for the purpose of defining optimal doses of lamivudine.
{00154] A Fae medel 10 the form of

B, FED o M(DMHD )
where E and Ey. are the viral response with dose D and maxinmum viral response respectively; EDsg
15 the dose resulting in 50% of viral response; b is the Hill parameter. The maximum reduction of
HBV NDA at 4 weeks achievable by a nucleoside/nucleotide antiviral is approximately 4 logq. (Buti
et al. J. Hepatol. 39: §139-8142, 2003.) Therefore, in the Ey, modeling herein, By was fixed to 4.
f00155] The B, model estimates (standard errox) for EDsp and b are 101.5 (29.04) mg and
0.6085 {0.0937), respectively. Using these estimates, viral responses at untested doses were predicted
and results are iliustrated in FIG. 3 and presented in Table 5.
[00156] The Ex results indicated that the regulatory approved clinical dose of lamivudine
would produce about 2 logo reduction from baseline or only about 1/100 of the maximum potentially
achievable effect one month afier therapy. By contrast, as shown in FIG. 3 and Table 5, doses > 400
mg/day are predicted to produce greater antiviral effects of about 2.8-3.3 logq with 400 mg/day to
1500 mg/day. Considering the incremental antiviral effect by higher doses from the 100 mg dose as
well as cost of goods, doses of more than 400 mg/day (o sbout 900 my/day are considered as optimal,
These doses are predicted to produce about 10-fold better reduction in HBV DNA by week 4 than the
standard 100 mg clinical dose of lamivudine. These analytic results indicate that the current clinical
dosing of lamivudine achieves only about 10% of the antiviral potential of this anti-HBY agent
compared {o the optimal dosing levels discovered in our analyses.

Table 8, Examples of B model predicted doses and viral responses at week 4

Doses {mg/day) 100 300 404 500 600 900 1200 | 1500
HBY DNA reduction (Iogg) 199 § 264 | 279 | 290 | 299 | 3.6 | 3.27 | 335
Increment over 100 mg 0.65 | 080 | 091 1.00 1.17 1.28 1.36
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the second active ingredient consists of about 2 ng to about 8 ngy of
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Encorporation by Reference
[00169] References and citations to other documents, such as patents, patent applications, patent
publications, journals, books, papers, web contents, have been made in this disclosure. All such
documents are hereby incorporated herein by reference in their entirety for all purposes.
Eguivalents

[O0170]  The representative examples are intended to help illostrate the mvention, and are not
intended to, nor should they be construed to, limit the scope of the invention. Indeed, various
modifications of the invention and many further embodiments thereof, in addition to those shown and
described herein, will become apparent to those skilled in the art from the full coutents of this
document, including the examples and the references to the scientific and patent literature included
herein. The examples contain important additional information, exemplification and guidance which
can be adapted to the practice of this invention in its various embodunents and equivalents thereof.

What is claimed is:
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10. The pharmaceutical conposition of Claim6, wherein: the second active
i ngredi ent consists of about 6 ng of adefovir dipivoxil. 11. The

phar maceut i ®&120¢e08pBsi ti on of Claim 6, wherein: the sectidUoL10/468547

i ngredi ent consists of about 7 ng of adefovir dipivoxil. 12. The
pharmaceutical conposition of Claim6, wherein: t he second active

i ngredi ent consists of about 8 ng of adefovir dipivoxil. 1.3.The
pharmaceutical conmposition. of Caim2, wherein: the first active

i ngredi ent consists of about 600 ng of |am vudi ne; and the second active
i ngredi ent consists of about 3 ng td-labbdlit 8 ng of adefovir dipivoxil. 14.
The pharnmaceutical conmposition of Caim 13, erej the second active

i ngr edi eht co?wg’i“’é’f‘%‘e‘&)‘f“'a’ﬁb‘ﬂ?"‘@“@‘E‘ff‘““ézd’é?‘tﬁ‘\}?P"H]‘bp‘f’@f)%“‘lm“ §oanrhe

phar maceut i cajon g{r,psoy tion of Claim13, wherein: the second active

i ngredi ent con5| S of about 4 of adefovir  dipivox
phar maceut i cal ﬁ%&%?‘i“i"%ﬁha&fm@“ﬁ’fﬂrﬁl@ 90%@“‘@?%0 more ém“ﬁ?é “@e‘é’&ﬁﬂ“é@qq ve

i ngredi ent cergsmsztlﬁwﬁfm@muhs)& fEinof -(2gafeMhfetbel- NB-voMhiblan-3-yT). I;S*B@ndm 2.

h t I t
e e

20111082331 PGHcrep$204 0/ 062547 18. The phar maceutical conposition of d ai m 13,
oL g i o, SR B AL SRR Rl s &
wher ei n: adefovir dipivoxil, bis(pivaloyloxymethy{}(9-[(R)-2(phosphonomethoxy)ethylJadenine, or a
therapeutically equivalent amount of a pharmaceutically acceptable salt or ester thercof,
2. The pharmaceutical composition of Claim 1, wherein:
the first active ingredient consists of more than 400 mg fo about 900 mg of
lamivudine, or a therapeutically equivalent amount of a pharmaceutically acceptable salt or
ester thereof; and
the second active ingredient consists of about 2 mg to about 8 mg of adefovir
dipivoxil, or a therapeutically equivalent amount of a pharmaceutically acceptable salt or
ester thereof.
3 The pharmaceutical composition of Claim 2, wherein:
the first active ingredient consists of more than 600 mg to about 900 mg of
lamivudine, or a therapeutically equivalent amount of a pharmaceutically acceptable salt or
ester thereof! and
the second active ingredient consists of about 2 mg to about 5 mg of adefovir
dipivoxil, or a therapeutically equivalent amount of a pharmaceutically acceptable salt or
ester thereof.
4, The pharmaceutical composition of Claim 2, wherein:
the first active ingredient consists of more than 400 mg to about 600 mg of
lamivudine, or a therapeutically equivalent amount of a pharmaceutically acceptable salt or
ester thereof; and
the second active ingredient consists of about 5 mg to about § mg of adefovir
dipivoxil, or a therapeutically equivalent amount of a pharmaceutically acceptable salt or

ester thereof,
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t he second active ingredient consists of about 8 ng of adefovir dipivoxil.
20. The pharmaceutical conposition of Caim2, wherein: the first active
i ngredi ent cCBAIEPOL3BF about 650 ng of |amivudine; and PREUSHEHMESECti ve

i ngredi ent consists of about 3 ng to about 5 ng of adefovir dipivoxil. 21.
The pharmaceutical conposition of Caim 20, wherein: the second active
I ngredi ent consists of about 3 ng of adefovir dipivoxil. 22. The

phar maceu. i Cah‘hé@ﬁﬂ@&%&ﬁlkﬂno:ﬁ;ﬁosﬂbﬁbﬂm&ﬁl,I winemi n: the second act ive
i ngredi ent consis ovi r di

t
phar naceut i cal n‘g‘bg‘ig’ﬁ"BW ‘Bg‘c@ngﬁﬁg’%o S 4@?5"“? ?lk?é’ms Sgé%ﬁé%?“%m or

i ngredi ent colaieﬁapamea‘llyahmuﬂenﬁamnoﬁ agtafrasdaticatlyy peceaié dalt oRster Tiecof:
pharnaceutlcal Fonposition of Claiml, being in the formof a tablet or
capsul e. 25. e pharmaceutical conposition of Claiml1, being in the form
of a tablet. 26 ﬁh@wﬁhﬂmaaeeuﬁmmﬁimmﬂﬂ@mﬁmmh@mungQMaSn@bfmhﬁhmg in the

formof a cap maceyt i cal Sitio g% being in
thefmmofa%%%%omwmmpg¥ ﬁ%ﬁ%ﬁ” nghmw%%wmﬁﬁ%%imlon 28.

The phar naceussie dlereobnposi tion of Claim1, being in the formsuitable for
parenter %l ' aghrg p@l&?ntag:ea :ca? Qdmpesiiian of Claim §, wherein:
the first active ingredient consists of about 550 mg of lamivudine; and
the second active ingredient consists of about 3 mg to about 8 mg of adefovir dipivoxil.
7. The pharmaceutical composition of Claim 6, wherein:
the second active ingredient consists of about 3 mg of adefovir dipivoxil.
8. The pharmaceutical composition of Claim 6, wherein:
the second active ingredient consists of about 4 mg of adefovir dipivoxil.
9. The pharmaceutical composition of Claim 6, wherein:
the second active ingredient consists of about 5 mg of adefovir dipivoxil.
10. The pharmaceutical composition of Claim 6, wherein:
the second active ingredient consists of about 6 mg of adefovir dipivoxil.
i The pharmaceutical composition of Claim 6, wherein:
the second active ingredient consists of about 7 mg of adefovir dipivoxil.
12.  the pharmaceutical composition of Claim 6, wherein:
the second active ingredient consists of about 8 mg of adefovir dipivoxil.
13.  The pharmaceutical composition of Claim 2, wherein:
the first active ingredient consists of about 600 mg of lamivudine; and
the second active ingredient consists of about 3 mg te about 8 g of adefovir dipivoxil.
14, The pharmaceutical composition of Claim 13, wherein:
the second active ingredient consists of about 3 mg of adefovir dipivoxil.
15, The pharmaceutical composition of Claun 13, wherein:
the second active ingredient consists of about 4 mg of adefovir dipivoxil.
16, The pharmaceutical composition of Claim 13, wherein:
the second active ingredient consists of about § mg of adefovir dipivoxil,
17. The pharmaceutical composition of Claim 13, wherein:

the second active ingredient consists of about 6 mg of adefovir dipivoxil.
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The phanmaceutical composition of Claim 13, wherein:

the second active ingredient consists of about 7 mg of adefovir dipivoxil.

The pharmaceutical composition of Claim 13, wherein:

the second active ingredient consists of about 8 mg of adefovir dipivoxil.

The pharmaceutical composition of Claim 2, wherein:

the first active ingredient consists of about 650 mg of lamivudine; and

the second active ingredient consists of about 3 mg to about 5 mg of adefovir dipivoxil,
The pharmaceutical composition of Claim 20, wherein:

the second active ingredient consists of about 3 mg of adefovir dipivoxil.

The pharmaceutical composition of Claim 20, wherein:

the second active ingredient consists of about 4 mg of adefovir dipivoxil.

The pharmaceutical composition of Claim 20, wherein:

the second active ingredient consists of about § mg of adefovir dipivoxil.

The pharmaceutical composition of Claim 1, being in the form of a tablet or capsule.
The pharmaceutical composition of Claim 1, being in the form of a tablet.

The pharmaceutical composition of Claim 1, being in the form of a capsule.

The pharmaceutical composition of Claim 1, being in the form of a solution or suspension
suitable for oral administration.

The pharmaceutical composition of Claim 1, being in the form suitable for parenteral

administration.
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