ACYCLOVI R FORMULATI ONS [1] This application clains the

benefit of U S. Provisional Application No.
WO5iR903, filed May 19, 2004, which is her eBgT/US2005/017815

i ncorporated by reference. FIELD OF THE | NVENTI ON [ 2]

The present invention relates to an acyclovir

formul ation having inproved bioavailability resulting

in inproved efficacy and/or requiring |Iess frequent

adm ni strati on. BACKGROUND OF THE | NVENTI ON [ 3]

Acycl ovir (9-((2-hydroxyethoxy)nethyl)guanine) is an

antiviral which inhibits human herpes viruses,

i ncl udi ng herpes sinplex types 1 (HSV-1) and 2

(HSV-2), varicella zoster, Epstein-Ban virus (EBV) and
cytonegalovirusAéﬁﬂﬂLEﬂﬂEéEQEﬁiﬁLé&EQﬁgbtivity of
acyclovir is highly selective for these viruses.
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om0 Bl B b S B B SS bA l fpn
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acute varicell a-zoster infections. Balfour, J. Mud,
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[4] Acyclovir has been demonstrated to be a potent antiviral agent, particularly
against herpes viruses. Shaffer, et al. Nature 272:583-585 (1978). Acyclovir has also been
demonstrated to effectively suppress reactivated or newly acquired viral diseases such as genital
herpes simplex, shingles, and varicella-zoster, as well as acute varicella-zoster infections.
Balfour, J, Med. Virology, S1:74-81 ( 1993). Morbidity and mortality from viral disease have
been reduced by pre- and postoperative prophylaxis with long-term (> 6 months) oral acyclovir
therapy. Prentice et al., Lancet 343:749-753 (1994). Concurrent acyclovir and AZT
(azidothymidine) therapy has extended the survival of AIDS patients by one year when acyclovir
therapy was begun at time of diagnosis. Stein, et al., dnn. Intern. Med. 121:100-108 (1994).
Additionally, acyclovir therapy for acute varicella-zoster disease reduces fever, chronic pain, and

the progression of rash and accelerates cutaneous healing.



t he progression of rash and accel erates cutaneous
healing.[5] Other uses include, but are not limted

W eosfretut aneous, ocul ar, and systemn ¢ her peBCEHURO®K1781S
infections (HSV), including in hunman inmmunodeficiency
virus (HV)-nfected individuals. It is also useful to
treat HSV encephalitis, neonatal HSV infections, and
genital herpes (first episode, recurrent and
suppressive therapy for recurrent infections).
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Patent ®o. 5329916 a3aeh ﬁ'hel%by ﬁ&ofp@ra%&ﬂom}‘erafce, discloses water dispersible
tablets containing acyclovir which facilitates the ingestion of large doses (i.e. up to 800 mg) of
acyclovir. The tablets, however, do not improve the bioavailability of the acyclovir.

[8] U.S. Patent No. 5,883,103 discloses a microemulsion system for the oral delivery
of acyclovir. The system includes a water-in-oil emulsion with acyclovir dispersed in aqueous
phase droplets. The droplets have an average droplet size of 20-40 nanometers and are

uniformly dispersed in the continuous oil phase.

-



acyclovir. The tablets, however, do not inprove the
bi oavailability of the acyclovir. [8] U S. Patent No.
WG288312088 di scl oses a m croenul sion system f oPCT/H82005/017815

oral delivery of acyclovir. The systemincludes a
water-in-oil erulsion with acyclovir dispersed in

aqueous phase droplets. The droplets have an average
droplet size of 20-40 nanometers and are uniformy

di spersed in the continuous oil phase.[9] Although,
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[10] The present |nvent|on provi des a conposition

( h ) ical conposition) conprising (a) at
Bds ¢ hﬁm Egﬁlggent conmpound and (b) acyclovir or
[@015 al "lthe p?e%%@tr invéditioR hRslidig atcbeipesifion @[ ef @p}mhinyqeutlm

onposi tion includes a therapeuti cal ctlv
composmmmnmfsmdywéwsr ongrielivery ageiticgEp mﬁ*gf’élﬁt %ﬂéfﬁ@vﬁ gr asalt,

ester, or drggﬁ}%pe%w 1)1% r%l P@ cRhFRRYn ihdWER I tR&tapRGiLAliy efeCBve

rver ovir and increases its
amount bf Wmvirahd Ithet @eh&emmgmﬁctompoumin Thesormpsitan of tha grpsent fipyention

famhtatﬁsatp@ fvigu%égf %&ggfl) nglacr ?%g:a%eg ?ts ?oglgﬁfaghitg ?%Iltn ared tonadmmlstratmn
without l?ﬁ@(ie@i'if@{g l%enttd@ﬁl pGOI) OBhel do@ipofition lsctﬁlstldmilallbmmll ameﬂ farypral

adminiioifa, RUFRrbbY, A SPTRORGOR IR TS A BT gt s PP Btantally
equlvalﬂ‘g'é}) m@%@%& %g&gxﬁr fomaﬁaonﬂhat%&@§ 89 zwhier™ (019. FERONDA No.

acycl ovir |s adm ni stered every 4
18828, hmwsox‘SZODB%esh&:hal ly, (2) 400 of acyclovir is

adnln ter dai | I
adm i3t or 28 40¢ oF g0 i qf¥cy025*§ r 5 il Glea S 4N 3 s
daily, ?Sngghfaegegrgdtgnfs daily, or (i) 200 nmg of acyclovir
| Prefe red del
agentC@onpﬂHHBgofﬁEP glsﬁéP%ﬁW%‘%%f éd to, ey
N- (8- b%' 200 mg of acyclovir is administered 3 t1mes da1ly,

@) 200 mg of acyclovir is administered 4 times daily, or
5) 200 mg of acyclovir is administered 5 times daily.

[11] Preferred delivery agent compounds include, but are not limited to, N-(8-[2-
hydroxybenzoyl]amino)caprylic acid, N-(10-[2-hydroxybenzoyljamino)decanoic acid, 4-[(4-
chloro-2-hydroxy-benzoyl)amino Jbutanoic acid (also known as 4-[(2-hydroxy-4-
chlorobenzoyl)amino]butanoate), 8-(N -2-hydroxy-5-chlorobenzoyl)aminocaprylic acid, 8-(N-2-
hydroxy-4-methoxybenzoyl)-amino-caprylic acid, and salts (e.g., pharmaceutically acceptable
salts) thereof, and solvates and hydrates thereof. The salt can be, for example, a sodium salt,
such as a monosodium or disodium salt.

[12] Inone embodiment, the composition comprises acyclovir or a salt, ester, or

prodrug thereof and at least one delivery agent of the following structure or a salt (e.g., a
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hydr oxybenzoyl ] am no) caprylic acid,
N- (10-[ 2- hydr oxybenzoyl ] am no) decanoi ¢ acid, 4-[(4-

w@e bhdosn 927 hydr oxy- benzoyl ) am no] but anoi ¢ aci d ¥&l/BE82005/017815

known as 4-[(2-hydroxy-4-
chl or obenzoyl ) am no] but anoat e),
8- (N- 2- hydr oxy- 5-chl or obenzoyl ) am nocaprylic acid,
8- (N-2- hydroxy- 4- net hoxybenzoyl ) - am no-caprylic acid,
and salts (e.g., pharmaceutically acceptable salts)
phama&gggmfacc@%lﬁhygk%fand hydrates thereof. The salt
can bé, for exanple, a sodiumsalt, such as a
nmonosodi um or di®odiRm salt. Q[ 12] hi one embodi nent ,
the conposition |gonpfises acpyclovir or a salt, ester,
or prasi-LUg- g’-l-egst—one del Fy@ayaagent of
the followi ng structure or a salt (e.g.,
whereinaphar rraceuti cal | y acceptable salt) thereof: ORd O
é iy h 7 " -OH Fornula A wherein Ar is phenyl
lsrPgﬁ’FPf t‘i’flf’ap ﬂ}y’l s optionally substituted with one or
prs bnalSHubdidhied eith obd ofhord dfyyDH, Bllogh, &hKanilyl, Ci-Cy

al koxy_or Cl- hal oal koxy; R7 is C4-C20 al kyl,
alkenyl,@u Cpalkpriediyt1,C OXYnapht hyl , (C1-C10 al kyl)
Rhﬁ'@z-c £1E%r @}% %Jnk@lg lphan@ rﬁébht  @Qaiayx phonyl, (C1-Cio
2I0 napht pheny

alkenyl)plhkly)ﬂ) (,Cu'ﬂlkdhyll) paph&gﬁ,f{zj\; 1§ adkeny )]g@p]atpxly pl)tenygpl-%lo alkyl),
I
phenyl(gll-@% *(e}n‘y 1n?%plht‘:hég cggeﬁﬁyl) Gl n %%tﬁ((% (:/(%gllkﬁ%)yt 0 $4| .

Bpid h%«ﬂadgeu, cslubmlatklyt ot twO4 Ialkﬁ‘lylt @1 O allioply, orca-€ ohatpplkoxy;

T L L Y

haloalkgly LGHC"SHN KW,R® X afep cdribifdtionl ﬂs@e‘)ﬁ and R7 is
i onal Iy |nterru ted by oxy% _nitrogen, sulfur or
Rnss hydmema@u t@l@"rtaH{é(} o512 t%@t%‘ o one enbodi nent,

”R&igﬂﬂ uBba Bg*oxf S h%g&ﬁ@'ulmrtob Al AR AR B BB,

ron a e acid ro%P
Accor dmg to one embodlment the compounds are not substituted with an amino group in the

position alpha to the acid group.

[13] In another embodiment, the composition comprises acyclovir or a salt, ester, or

prodrug thereof and at least one delivery agent of the following structure or a salt (e.g., a
pharmaceutically acceptable salt) thereof:

R4

R3 RS

RS COOH
/ \ 7 e

R! Formula B

wherein



[13] In another enbodi ment, the conposition conprises
acyclovir or a salt, ester, or prodrug thereof and at

wo e@stiiose delivery agent of the foll ow ng strRC/USBOD017815
a salt (e.g., a pharmaceutically acceptable salt)
t hereof: whereinRl, R2, R3, and R4 are independently
H, -OH, halogen, Cl1-C4 al kyl, C2-C4 alkenyl, CG-C4
al koxy, -C(O R8, -NO2, -NROR10, or -N+ROR10R11 (R12)
R5 is H -OH -NO2, hal ogen, -CF3, -NRL4R15,
- N+RIIRRS RE6 2 Rl Bare indapérdentlyH - CIF2, Haldgex)C,-Clalli2C,-Cy alkenyl,

al kyl, ’C2-C' 2 al kepy), carbammte, .carbonate, urea, or

C1-Cs akoxmymR"R@I@ys-%%%{o@arNX}‘ gugst(iptlﬁt’ed wi th hal ogen,
-OH, 5SH;r Ofypr : | seppLiyRrtall wiritefr YpR ey Byide, C;-C
o N 558 @ﬂg)%-%’hﬁlgg?ﬂé PRIV D Al kol ane °F, Stde, CreCrn

alkoxy, @ /@ nylkeln €,-Cor alkenyl,eabamBe, ¢asbansts, vreal ¢y CEABSti t ut ed
with a, Cl-C¢4 al kyl .. C2- | keny!l G , - OH,
Mo R optmnatty §ibstingfd Vit BrsE on IsHCh, B8
I nt er gURtPHokyGhteFupkd BYOl N, 8, droC@®pr arylene; R7 is

optional |y substituted V\/Itl’lieC?ﬂ hal ogq%n., -C( O CHS,
- NRLORL, 2 GirCre afipyfenordz e aliemigye or ®occurrence of

R8 i spé Libinked Ghin &€, &t Jatbyl, G2 Clikalykanyd, alkoxy, -OH,
O-N ZQ%EQ&Q%?% Rlll, and RL2 4 ncrependent ly H or4 g-cC
-SH, haldgenl-k,; oiRC®,RE a hal i de, hydr oxi de, sul fate,

tetrafkuoraborat.e, or go (E, .e; Rl14, R15 and R16 are
| naepbriareroi R nerteed BRI 076 o o
subst RY ytL6bndidk AryldgeOH, C2- Cl12 al kenyl, C2-C12 al kenyl
substituted with -COOH, or - RL7 ; | Sa@ihit
Cl- Gi B’ i apjipnallysubsiifiied W&F‘RQ% %"%@ﬁ’d GPhCHs ‘HRG]gi-’dé
N+R1°Raili“3’t 13yv.0H, -NR14R15, O N+R14R15R16 (R13)\ Optionally,
when RRl R2, R3, R4, and R5 are H and R7 is a bon
t hen B&hicscwogncg ofR- @a'rgdeggldently H, C;-C; alkyl, C,-C4 alkenyl, or —NHy;
R’ R, R, and R!? independently H or C;-Cio alkyl;
R is a halide, hydroxide, sulfate, tetrafluoroborate, or phosphate;
R* R" and R!® are independently H, C1-Cyo alkyl, C;-Co alkyl substituted with —
COOH, C,-Cy, alkenyl, C,-Cj; alkenyl substituted with —-COOH, or —C(O)R”;
R17 is -—OH, Cl-Cw alkyl, or Cz-Clz alkenyl; and
RI® is H, C;-Cs alkyl, -OH, -NRMRY, or N'RMR”R'® R")"
Optionally, when RL, R% R, R*, and R® are H, and R’ is a bond then R® is not a C;-Cg, Co
or Cy alkyl.
Optionally, when RY, R% R?, and R* are H, R’ is -OH, R’ is a bond then R® is not a C;-C;3
alkyl.
Optionally, when at least one of R, R%, R®, and R*is not H, R’ is -OH, R’ is a bond, then
RS is not a C;-Cy alkyl.
Optionally, when R}, R?% and R? are H, R is -OCHj, R’ is -C(O)CH3, and R® is a bond
then R” is not a Cs alkyl.
Optionally, when R, R?, R* and R® are H, R?is -OH, and R” is a bond then RSisnota
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or Cl alkyl. Optionally, when Rl, R2, R3, and R4 are
H R5is -OH R7 is a bond then R6 is not a G-C3
W@hdﬂﬂdllm@tl onal Iy, when at |east one of Rl, RECT/BS2005/017815

and R4 is not HH RS is -OH, R7 is a bond, then R6 is

not a C G4 alkyl. Optionally, when Rl, R2, and R3 are

H Rdis -OCH3, RS is -C(OCH3, and R6 is a bond then

R7 is not a C3 alkyl. Optionally, when Rl, R2, R4, and

R5 are H R3 is -OH, and R7 is a bond then R6 is not
methyLarrethy!._[14] In yet anot her enbodi nent the

conposition conprises acyclovir, or a salt,&gster

[?ﬁ}ald rloget #nethen pmbedimsnt the SETPAHIOTFEMPYETSCYYRAT Obt Sl gter, or
r .
prodrog frp bl G S HORCBlpp i e o ine shucmre or s ool (8¢
pharmastiieicdiymcRbrabR2saltRtherddd and R5 are independently H,
-CN, -OH, -OCH3, or halogen, at |east one of Rl, RZ,
R3, R4 and R5 beifig -CN, and R6 is a Cl1-Cl2 |inear or
branched al kyl ene] al keny| ene, aryl ene, al kyl (aryl ene)
: \\\Acc-RHing to one enbodi nent, when
- CN, and R2, R3, and R5 are H
e?e ((CH2) O QESL Al so provided
do: e. g.,g6an or ghgy dosage unit for
corrprlsmg4 e T I n/é% presentginvention.n)
The dosage unit f¢rm may "be in {jhe formof a liquid or
a solid, such as g tablet, capsUl e or particle,
including a powdeR’ or sachet. [96] Andomamlaghodi nent
n .is a nmethod for adm nistering acyclovir or a salt,
Whetelpst er, or prodrug thereof to an animal (preferably a

RAPaR? atdndRe ardineépgenaditly H -ONredb, JOCHg edhalogen, at least one of
R!, R% R®, R* and R’ being -CN; and

RS is a C;~Cyy linear or branched alkylene, alkenylene, arylene, alkyl(arylene) or

then R6 is not
is a dosage u

aryl(alkylene).

According to one embodiment, when R'is -CN, R*is H or -CN, and R% R®, and R’ are
H, then R® is not methylene ((CHz)1).

[15] Also provided is a dosage unit form (e.g., an oral dosage unit form) comprising
the composition of the present invention. The dosage unit form may be in the form of a liquid or
a solid, such as a tablet, capsule or particle, including a powder or sachet.

[16] Another embodiment is a method for administering acyclovir or a salt, ester, or
prodrug thereof to an animal (preferably a mammal and more preferably a human) in need
thereof, by administering the composition or dosage unit form(s) of the present invention to the
animal. The preferred route of administration is oral.

[17] Yet another embodiment is a method of treating conditions or disorders caused by
a virus in an animal (preferably a mammal and more preferably a human)in need thereof by
administering an effective amount of the composition or dosage unit form(s) of the present

invention to the animal. In other words, an effective amount of the delivery agent compound to

-6-



thereof, by adm nistering the conposition or dosage
unit form(s) of the present invention to the aninal.
wabh@spit®serred route of administration is oral PCT/1$3005/017815

Yet anot her enbodinment is a nethod of treating

conditions or disorders caused by a virus in an ani nal

(preferably a mammal and nore preferably a human)in

need thereof by adm nistering an effective anount of

the conposition or dosage unit form(s) of the present
facilitatd 1Y 88VeBNof e hAR10ATH oralsalt, lesten ton @rodwny dsreofumdednf effsriiveeamount

amount. of the delivery agent compound tofacilitate the
(e.g., a toksppoptipallyoiffecties s HE iaFy‘%?Vlﬁlsggﬁr}‘St%@ er, or prodrug

[il{&::]g reph aﬁ&ﬂexaelﬁlnb%ﬁfn?&ﬁ [ VB AHBY Mr tfeiith conditions or disorders caused

rapeutically eftfective amount) of acyclovir is , ., .
by a vinadmian ksiei qotefefabB]a emmahwidiapreanefoublyehiunan) §y AgpHperng to

. for treating c itions 0 ' : \ i
v i 84S EEPSbE 50 LSRR LR B B
present RvEHBANSubBY oG il sh®distidertsintlnge Buni andhotdimited to, those caused by

therapeutically effective anobunt of the conpagsit.ion
viruses dibiba gerpen Famifyo for expple. hprpehpEt | k@ NP (Bsychindhsv 2),

. ..condition dij ' d . i
it B SRR AR e LOG B aBier 7 gl e
herpes XA TRfetiorR§E RE felifb Mpdpexvitusintcllond) r uses (HSV 1 and HSV
2), varicella zoster virus (VZV), cyto Iovirus.u][1
(16A) Anathencanbhod s sy Tf0¢ UG T DT oM, FRRgally herpes
infectiond #uléﬁ al Hér??st éil?ﬁ% (1 &md 2 viabdsTEISHer, BESY ¥, KbiScella zoster virus (VZV),
I'n ns). j( Anot

ectio her enbodi nent is a nethod of.

cytomegal @atuis (GMM)rang FpsteimeBarovisys ESpOcind 9therhermse girus infections (e.g.

infecti . h b . i .
feline hiir?)egé%isgg ’ecécgtfsyglge\stfu ea;ngog 81?_%\{/1?1?18 ;émzr@%@? ’agmﬂﬁs”céiﬁl%san(eﬁ%%ve
amount%YgHér?g@bﬂ}b]ibﬁ Uﬁd((s@@&:ﬁnita(_hﬁ? Eﬁﬁeqireseﬁainvenﬁifon.;,l§ ( EE\/) ,

and ot her herpes virus infections (e.q. . i ne. her

200 u SYpﬁ»ﬁn@&q %ggduinﬁntés ﬁ d&? t%%tﬁl%‘ﬂ%%F%%%%ns 8{);/) Sgnptoms
which agéjgg RLEH Lk RaudR eRith&gicl WBo R IR heihgic karmpds, ihiefpetic

r dosage unit formof the present inventiaqn. [20] Yet
encaphalitist ¢vdd s@nbaodi geaital infsctionséeaners Bf hapes SEPRIE e PR Aex and
.. condi tions .of: S I ; By Jhguydriuses
shingleg RAsr B0 S U D A ATV S B S RUFRED A, pfoutdyines
immun&@hiRbhke@paipbdhiltdiag renal ahdsone siagw tpsspleetpatients and patients

) infections (caused her p {pl ex) . . chic
it AP b RE U EE BRI FZL i AR o
the con{pd¥tiBH S FRAbSuBNEbra QIf kHY prbsent BRérdtioal Epstein-Bair virus (EVB) causes

I'mmunoconpr om sed patients including renal and bone 1
infectiowa nropwnualepsispinghis alsa suggasted aihe pattspiayR agent of nasopharyngeal cancer,

immunoblastic lymphoma, Burkitt's lymphoma and hairy leukoplakia.

[21] Yet another embodiment is a method of treating viral infections in an animal
(preferably a mammal and more preferably a human) in need thereof by administering to the
animal a therapeutically effective amount of the composition or dosage unit form(s) of the
present invention. Generally, the viral infections are those treatable with acyclovir or a salt,

ester, or prodrug thereof.



wi th Acquired I nmune Deficiency Syndronme (AIDS) by

adm ni stering an effective anount of the conposition
woeroodosage unit form of the present invention.PCT/US2005/017815

Epstein-Barr virus (EVB) causes infectious

nononucl eosi s, and is al so suggested as the causative

agent of nasopharyngeal cancer, imunobl astic

| ynphoma, Burkitt's | ynphoma and hairy | eukopl aki a.

[21] Yet another enbodinment is a nethod of treating

A1 alyek B RedrlcRIbS dinfen@ iy a&ﬁd:tﬁ&l fof poweé eeathloyt of hegmresadstenalso
nore preferably a human)

th f_b
known ag ghihglestie p hpgap & need t]aemaquqy agnflgfgp v (Ex? \P{ yy)rally) an effective
amount ?tf tflﬁ?lﬁﬂ)ﬁﬁgcf‘e ?Eeﬂ'yo 1BbsitiDg o CRAPBRIEI iBRnGon, AGSREMDIY Mhd

sent I nvention. Cenerally, the vira
pharmadefmicfab tnopusitands mﬁg edinimdsierat Peerivd Oh MeEgkqusy, and lgss than 5 times

t th

o i B e RSB B et i)

substantza%teq&lfvéléﬂu&@ éljf’er&\i\fénﬁzfcyslbvi(ﬂ g‘d)mm)auogT matketrdras Zovireed U.S. FDA
her eo adm ni sterin r (0]

NDA Nof 188119805 a5 0555 Fvheh 800 g harstiriia ro pptiaieed Prapy 4 gpues

times datﬂge Tﬂé ﬁéﬁﬂltenf RAY$HE bcﬁft‘mugﬂ ﬁ)ﬁr @& o Magfst he phar maceut i cal

lon I's orally admnistere everg or 4#
[IZ@]J r sYa ladothesanbddanerﬁ is 4 method don tyeatomeng pEEIAL GPiseqes and/or the

har ceutlcal V. Labibi & ;
maneeoBESTES Sl SEORA Lo B BB SRUPLLROT i
(preferaalg){ﬁf&l% lah effedtivil aﬁ{duﬁt‘ksf thaplk@em%bua@al Zowmpostign 9f theprgsent
A NDANo. 18828, 199

inventioge Peieppbly fpisthg dsptgren %E igijia L%%]%}? ﬁgrﬂ%suﬁls péaxtma%gut?c 1 cqn)l})osmon
(e.g., 4(@2‘tﬁg &?El%ﬁl bor H%Yolﬁ'eeqﬁﬁfﬁtehmi%dsaft of prodiug théreo ysadnfidisered

nbodi nent is armthmjfortr%Mrmn f 10d
every 5ion hmrahoumrsidd@éh@hﬁ rlmes daily. nsdigatment may bp effugptor 1Y days.
Prefera@? tﬁaﬁﬁ 3 Ofeugiecfd C%%JIBP vi(fés &o?fﬂ?ﬁﬂlh't}n(l rReatabaattially

&g ora fective
equival&ftdlthe cﬁlfrertt heyqibwar fmmalaitmn&alhlankgtn@ gs valm &V.S. F®A NDA No.

18828, E?ﬁq%e‘gqt 20@3%3\?‘%%10 rrgégl‘ aGyR | %ﬁ cf e%}ypfﬂ(gurg g tlmes daily.

ceu Al nposi ti

g I]9 Prefé?@olﬂ‘ﬂor%ﬁu&ﬁd’ﬁi WsivOtheRipidratciegut gemllte]rﬁerpn% ‘rhe
t or prodrug thereo IS adn1n| tered ever

compositiameis hdumésterpdi oneesdaily |9a tpssirequrady.d q‘&eaﬂ?ﬁ“é I?%ebft"ﬁ%‘ﬁ‘%“"d for
up to 1%ﬁén&s fgﬁwéwg &QfuafiOn. OB fer § Qﬁ@&ﬁ‘nﬁioﬁltloﬁ fovides bioavailability

I receu conmposi tion prOV|des bi'oavail[ability
(i.e., AUC) albstaﬂwﬂ)y substeahto the byrrent a¢yebdvanfornpwations magk fft@h%s Zovirax®

(US. Famﬁcycl o, {38584 3hd NS08 kil as Zovirax(r) (U.S.

(1) 400 mg of acyclovir is administered 2 times daily,
2) 200 mg of acyclovir is administered 3 times daily,
3 200 mg of acyclovir is administered 4 times daily, or
(G 200 mg of acyclovir is administered 5 times daily.
Treatment may be continued for up to 12 months, followed by re-evaluation.
[25] Yet another embodiment is a method for treatment of chickenpox in a human in

need thereof by administering (preferably orally) an effective amount of the composition of the
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18828, 19909, or 20089) when 800 ng of acyclovir is
adm ni stered every 4 hours 5 tines daily. [24]
woe@be1abt y for chronic suppressive therapy foPCT/US2005/017815
recurrent genital herpes, the conposition is
adm ni stered once daily or |ess frequently. The
treatnment may be continued for up to 12 nonths,
foll owed by re-evaluation. Preferably, the conposition
provi des bioavailability (i.e., AUC) substantially
present BYLteal ?Béfeﬂa@lyttli@c@morsmh (agy 80 avgiltg/ dayrofiadyatavime a molar
mar ket ed as ZovVi raxg @f{ FDAND, 18 2§1f 13? than 4
equivalent Oﬁ@m A9 isrredy@RPRY B9 projedrouts and 1ess than
times da‘ri‘lg &ﬁZ%@LﬂS '5?§gedé1'dlo‘l'der gﬁ a%@@ntfw tRfcoapysition tan besorally
n1n|ster times 00 ng of acycIOV|
administeeied mlpM\edeeﬂie 4quivates bma&abﬂw ag 20 metkg nepdeE 4y ‘%‘\‘)D’Pf the

ered 5t
current %(‘éfﬁfVH' 81311 gjons Bla{kglte%%l% {r%}@ (q-;rol | WAWl%S 19909, or
20089). rF‘or%\dﬂlth@l{dhﬂﬂren [025[]40\@1; a@mabingof éwh:ompmamn ¢an b avddlshod

for treatnent of, Chl ken in a man .i.n nee
administyechigraroyide Be pﬂléwz( Bq‘t p >B)thtég Iaéﬁ{)]@xjng of t}gfciugc acgceim? 9
formula@?@%’xgr kg{edtag' 2oGRPPsid. FPA RDA REPrss3snoo09)\ven008M administered

y the conposition (e.g., 80 ng/kg/day of
4 times deie| ovi r or a rml ar equivalent of a salt or prodrug
re 5 I esent
[REC " Pkl PRRQLRRRIS L BN prefrafP St Rulinhhe pr
inventiGH Y @has it leadomrielindry aert hempamdasi neywhovem aeltoster of
adm ni stered to provide the equival ent bioavailability
prodrugsthergof. ng/ kg per dose 4 times daily of the current
acyclovir formul ati ons marketed as Zovirax(r) (U. S
FDANDANo 18828 19909 or 20089). For adults or

MEdnt of the composition can

d
E%eg av }%‘%%?Fﬁn% gr'agltx %g@g sbRunP ?&}%h@ﬁﬁ&?éﬁ g%%mag—sééﬁ%ﬂ error) of
acycloxflpfzéfkﬁs&hh@ ﬂﬁerrﬁiﬂl@ﬂh@lﬁst&ﬁmﬁmﬁﬂr axi(withquutts. deiBANBaeIs SNAC or

8828, 19909, or 20089) administered 4 tinmes daily.
SNADPX@ememﬂ%ﬁlb%@dﬁaW@}ﬂl is a method of preparing a

Tgﬁg %Jb%légs | of a}nli'% 1888 gfhighé Qf’ﬁggér‘ﬁﬂl &ﬁﬁcéﬂt?&h@& @%/ml +

'vVery ‘agen onpoun acyclovir or
standard@rfor) 6B4c§Elovie veRtOdine gftthiatravdnous or oral administration Wlth or

without the delivery agent SNAC of formulations 1, 3, and 5-9 shown in table 2, respectively,
by the procedure described in Example 2.

[29] Figure 3 shows graphs of the serum concentrations (ng/ml + standard error) of
acyclovir versus time after oral administration of (1) 400 mg of acyclovir (without a delivery
agent) of formulation 5 (shown in table 2) or (2) 80 mg of acyclovir and 240 mg of the
delivery agent SNAC of formulation 2 (shown in table 2), respectively, by the procedure

described in Example 2.



BRI EF DESCRI PTION OF THE DRAWNGS [27] Figure 1 is a

graph of the serumconcentrations (ng/m standard
weeoon)29ef acycl ovir versus tinme after oral PCT/US2005/017815

adm nistration with and w thout the delivery agent

SNAC or SNAD by the procedure described in Exanple 1.

[28] Figures 2, 4, and 6-10 are graphs of the serum

concentrations (ng/m + standard error) of acyclovir

versus tinme after intravenous or oral admnistration

;p_ﬂ, d1h Pigupd § ROMEra gﬂ of &@I deMBN YorRg@PitioBNAn0f+ standard error) of

ormul ations 1, and 5-9 shown in table 2,

acycloviesgsustiimeafyer dsgl administraivadl valageches Geithouha gsliyepy agept) of
ol L TS P s BB g

after oral admnistration of (1) 400 ng of acyclovir
MAthOUt a deliver of faormulation 5 (shown in
BCRIPYION OF FHEINVENLIQY r and 240 ng of the
deI I very agent SNAC of formul ation 2 (shown in table
Definitfons respectlvely by the procedure described in
— EXanple 2.[30] Figure 5 is a graph of the_ serum
¢dHcedhe eﬁrmd‘rhy@na@%r@s useslthgrrimingludes: 29149 is gpt lirpijed tgy i) a substance
ver sus t I
containtfi T (oriPTa S, SOREABENSHALAY (1510 P flnd G G Ollalning one
or moré ﬁi@leeulzs of ‘ﬁStBE@ﬁ dryedliizatioy ot herystelineduateriall esmainipgdree wvater.

Exanpl
@ﬁrﬁ iTSF o] Fg@%t%%%ﬁ%giﬁg;n %Pg:sebl'REg ncl)\N SN dgr\lea molecular or

ionic chiifleX @8 Moldtiles bSioRObF 4 §dReneWith Bolddules @r iiimb of thiedelivery agent
cont ai ni ng water conbined in the nol ecul ar form and
compoypind gr sglt gheyentaon hydeatesensotvatedberedfnt ai ni ng one or nore

[% eCyhes f«déﬁ%&g ag§nt’€fe¥é§ & An'yzo@tﬂe%hoéryag&m@ﬁ@wﬂd@ e

erla contalnl ree water. [32] The'term
disclosed béreiat " as used hereln |ncludes but is not limted

i, 2 SRR LSRR PR 2P o
ammo)@ﬁiﬁ?ﬁc EARAIS oBErveisd f&ldkﬁl@d eUﬁlesmthéry&ds‘eato&doﬂleSQhVMC”
refers %fa%[fggﬂgl SN%@JS;I@E%% @%gg{h\égé Indy po(i %ffg{rr?s gf%l\ﬁl{]é( such as
SNAC trihydrate and those described in U.S. Serial Nos. 60/619,418 and 60/569,476, both of
which are hereby incorporated by reference. The term “SNAC trihydrate” as used herein refers

to a crystalline form of SNAC in which three molecules of water are associated with each
molecule of SNAC. SNAC can be prepared by the procedures described in U.S. Patent No.
5,650,386 and International Publication Nos. W000/46182 and WO00/59863.

[35] The term “SNAD?” refers to the monosodium salt of N-(10-[2-hydroxybenzoyl]-
amino)decanoic acid, unless otherwise indicated. The term “disodium salt of SNAD” refers to
the disodium salt of N-(10-[2-hydroxybenzoyl]-amino)decanoic acid.

[36] An “effective amount of acyclovir” is an amount of acyclovir which is effective to
treat or prevent a condition in a living organism to whom it is administered over some period of

time, e.g., provides a therapeutic effect during a desired dosing interval.
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di scl osed herein. [34] The term"SNAC' refers to the
monosodi um salt of N-(8-[2-hydroxybenzoyl]-

wW@peiosn)2apryl i ¢ aci d, unl ess ot herw se i ndi catBdI/US2005/017815
Unl ess ot herw se noted, the term"SNAC' refers to al
forms of SNAC, including all anorphous and pol ynorphic
forms of SNAC, such as SNAC tri hydrate and those
described in U S. Serial Nos. 60/619, 418 and
60/ 569, 476, both of which are hereby incorporated by

[‘35-? er i CfectiiCah &bt &Gt dgehiy dy at atiowms ofithe delremry agent which
ers to a cry stalllneformof S ?
enables e eichplIsS i hreiptian B & SSUEH Aanhg Ao V&%"%?%E"b‘?e of

adm1ms§£t10§i%h da§%§e ‘&%@u@@d iR %%ﬁl@caﬁb{n Irﬁ%léigfggﬁlgdﬂf Bfnited to, the oral

(e.g., actast e bivdagicih alenfurieiie ttei gastrmfsstm@mw% 8awh pylgenary, dermal,
598 5 e term "SNAD"' ref to th
buccal, ﬁ%ﬁ‘ﬂi‘%&‘?‘ﬁ%%&ﬁ{ 103?%(10 [ 2-hydr oxybenzoyl |-
t nOTlgbaela;g &h@arﬂp‘fvﬂen Ifhmdseel&g opthenvdoknetindilvateg, mmepeak)
erm | t
ot son Sk oF ey i B SR P
é??] AQFseﬁfhfeF%ﬁ{ éﬁﬁn@l’[@é{?%nd%ﬁ ci’éiﬂl@'t@é’élﬁgularsfoﬁﬂs ai,TD'laﬁI" and

acyclovir which is effective to treat or. pr ventI
e, irobbighiroiTeferenes yiloss Hip contganeleatisdigHETothervis. Thus, for crample,

referen%?(i{)n ﬁgl{n% egufd%nci@]g x?e%é REGE P gfm(;lédﬁ?es € 1agenP B8RS ne or

uring a desired dosing
more oﬂ sﬁlt:l(ii difetenf Bdkendy) réfefehectoi "ue anitmdp't inofuderedrievos myorg gesich
an anpount of the

ciferon oo S eriepe o R TRHEOY MO gT o e 6 Py e ieps o
methon SFY & tA¥deof biBnA ¥kill Gh tR sof thadatnd tetni@lifi@hor(ssbghutad for the

ose discussed in this application including, but not
methodlsrlmcnb@ﬂh@elnt he oral (e.g., across a biol ogi gal

W r 384l "Mbﬁ%ﬁfeﬁ%ﬂ&@% ﬂfe%ﬁsf YitRin lb‘s/dSl ﬁ?e)feraﬁl?%ﬁlhm 5%, and more

nonary vagl nal , "and/ or " ocul ar
preferablguitithin l%mhgﬁhammemrftman vvhen preceding a

BT e iemawaliol s oEafr o SRATER Mol HRGE R fork e
alkyl m@ﬁlﬁ&%&)g@gﬁg}%éeré@%ﬁ{,&yed [39] As used her ei n and in

clalnms, the S|ngular forms "a," "an," and
'43je, The phltasml éphatmacautlwélﬁ'ellc@aﬁ@l Qi rrefesstor adéityen prgqmpositions

ot SIS S P S Ll BAREL s g
reactiofDduRf 44 Bskstric Gpsb€ADSHess AfIGhe GRS, WA ddfninistered to a mammal.

[43] By "condition or disorder caused by a virus" is meant any condition or disorder in
an animal that is either caused by, complicated by, or aggravated by a virus. Such conditions or
disorders include, but are not limited to, those caused by viruses of the herpes family, for
example, herpes simplex 1 and 2 viruses (HSV 1, HSV 2), varicella zoster virus (VZV),
cytomegalovirus (CMV), Epstein-Barr virus (EBV), and other herpes virus infections (e.g. feline
herpes virus infections).

[44] Asused herein, the term “treat” includes one or more of the following:

(a) arresting, delaying the onset (i.e., the period prior to clinical manifestation of a
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nore of such different reagents, reference to "an
anti body" includes one or nore of such different
w@nicshadses, and reference to "the nethod" i ncP@m©s2005/017815

reference to equival ent steps and net hods known to

those of ordinary skill in the art that could be

nodi fied or substituted for the nethods descri bed

herein. [40] The term "about" generally neans wthin

10% preferably within 5% and nore preferably wi t hin
disorder?/amiﬁorae@icwbr@thv dbluef developing®r wodsthinghelitoedars " al kyl "

and sed herein inc

or anched ang S ERE R P L anCEriinet f SRaefli vapy
includihd Zdr cka@pRh@recaldehad; Bceut i cal |y acceptabl e" refers

to additi ves or conpaositions that are physiologically

t ol er 4P 18lgHRL aroalhewtmwe dEnsitysndendwration of 4 @?lafeétaatm ofa

| 1
disord e P o B AR RS M E PR ke inregponse 0
given fliagilusgy. ', poeselire, toaueoinjudy soeadé tempgatend). blhedemn ['togst” dlsp includes
nt.;.an ndi ti.on.or rder in.an animl that,is

prophy RN RS EBRE AT T, B RuPiag b e iy
ameliovting SimpTtidig, @ affedting AT onditith &0g.0€ diSedsB); tHedemplatis oitles condition,

not. limted tao, those caused by’ viruses of the herpes
or the ?rﬁﬁllﬁsﬂ’%?ltlol“d?wérﬁa{%?%‘ iJ08i pes sinplex 1 and 2 viruses

(HSV 1, HSV 2), varicella zoster virus (VzZV),

cytonegal ovirus (CW), Epstein-Barr virus (EBV), and
Acyclayither herpes virus infections (e.g. feline herpes

V[4§ S "Jf“,h%l % Ct tggségﬁ er%ge]rrs %—?@gdr&%ﬁiogwét@ﬁla t&ﬁﬁﬁ%ﬁ Suitable salts

(e.g., pame&_éutrcglly dedeptyiblegaltd) end Bﬁﬁ’e of hcyelovutai‘edefsaﬁfbeddn for.$.dratent No.

clinic mani f est at i on adi s nd/ o
4,199 #@M@%S ?ﬂsbx PeRDRII PG fﬁnﬁ@ a8 %ﬁ%e %Pt limited to, sodium
acycloq!r ﬁﬁH aizeyuov{rb»ale&ﬁé | RYYIiPAIsRfonBY haill haditiah sah@ agth Rith
t om of di sorder in a mammal , including for

hydrocé L@huﬁlymﬁ}%@nmglelcoﬁmgw gl@‘pq, taytarigy lagtic and acetic acid.
ﬁaﬂe V'@% itk s¥srb%]g1:ﬂﬁc§ﬁl§ Ics)trd}/ cf?)gg{ f'u. gulseﬁ&gé)g OA{ 169,574, which is

f es on o er experience a manmmal
herebyiin@irpeiated by beferenct  Adyeloviads taimmbiwflle EWhlljlabl'B faom GlaxoSmithKline

eseafdfy 4GP O iR P P Rttty " oatt al co

i[a%] UdS, prodrug which is converted in vivo to 9-(2-hydroxyethoxymethyl) guanine

can also be used. The term "prodrug” as used herein includes pharmaceutically acceptable salts

of the drug. Acyclovir prodrugs include, substituted purines of the formula:
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prophyl actically preventing, curing, healing,
alleviating, relieving, altering, renedying,
w@embit9at i ng, i nproving, or affecting a condi PCDOS2005/017815
(e.g., a disease), the synptons of the condition, or
the predisposition toward the condition. Acyclovir
[45] The term "acyclovir" refers to
9- (2- hydr oxyet hoxynet hyl ) guanine. Suitable salts
(e.g., pharmaceutically acceptable salts) and esters
of acyclovir are describkd in U S. Patent No.
4,199,574, which is herebpy incorporated by reference,
and include, but are notllimted to, sodium acyclovir
and acycl ovir val er akge~ also forns acid
addition salts, such |as wtH hydrnychl oric, sul phuric,
phosphoric, maleic, f naric citryc, tartaric, lactic
and acetic acid. | i of acycIOV|r i's
di sclosed in U. gﬂ‘Patent% No. 4,]199, 574 which is
her eby i ncorporated by referenc Ac vir is
comercially available fromd@ af qﬁ? i ne (Research
Triangl e Park, NC) under the tradenpne Zovirax(tm.
[47] Any prodrug which is convertedYin vivo to
9; (2- roxyet hoxymet hyl ) guani ne can al so be used.
OrSdme%aWQ%ﬁ9mB¥odrug" as used herein includes
FhRMyaRged, hsaloky, @cetnsabl e salts of the drug.
Acycl ovir prodrugs include, substituted purines of the
O IAXYESH SERPS 't her eof , wherein: R is hydrogen,

hygﬂﬁﬁﬂu@RBrﬁﬁk&ﬁﬂnaﬁﬁSmﬁWygen or sulphur Yis

rogen or hydro and Zis -H_Cl-16 al kyl,

%7 1s«EKDCH(aFk1/) WOCyM@HG%)NHeL whereircRy s HECHl28]

%Hﬁ Qgﬁ%ﬁg X%)L P pd'gglglg i dielr?ﬂﬂng?‘gt Mte@foethBQé described in U.S.

ose Patents’
Patent#IN64) 9,606 862,44, TS 72 trd arfih 7 929,51, &2vhichedre hgfeby\ﬁmgtpomt@i by

referengg ggﬁ]ogl {%1%1%121 g#a}éﬁﬁ Pg%ysh Efp? ngC & 2 gx%?ﬁol—i gjd‘iﬁy@o-&oxo— 9H-
pmn—@yf)ﬁ@th@ﬁ‘%]] Byl esy (VAN ERVR) &dts &hﬁh’efcbﬁheally acceptable salts.

oxy] et hyl ester ala clovir

Valacsfgloezrrrme@amp@aaﬂwvalé@@msaﬁ §1de %ﬁ% q@‘ﬂsfmﬁhéﬂme
(Reseaf TRl Ay NAIdGBOIE n%edahl% mﬁﬂex@nhl oride salt from

[49] Therapeutically effective amounts of a acyclovir for use in treatment of all

conditions and disorders described herein, is an amount sufficient to suppress or alleviate
conditions associated with the viral infection. As will be recognized by those in the field, an
effective amount of therapeutic agent will vary with many factors including the potency of the
acyclovir or salt, ester, or prodrug thereof, the age and weight of the patient, and the severity of
the condition or disorder to be treated.

[50] According to one embodiment, the acyclovir (or a salt, ester, prodrug thereof) is
administered (e.g. peripherally) at a dose of about 0.1 to about 250 mg per kilogram of body
weight of the recipient per day (mg/kg/day), about 1 to about 100 mg/kg/day, or about 5 to about
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(Research Triangle Park, NC) under the tradenane
Valtrex(tm). [49] Therapeutically effective anounts of
wa2@syedoevir for use in treatnent of all condiR€DOS20851017815
di sorders described herein, is an amount sufficient to
suppress or alleviate conditions associated with the
viral infection. As will be recognized by those in the
field, an effective amount of therapeutic agent wll
vary with many factors including the potency of the

20 mg/l@@?lé?yl (BHdeﬂ ofl "thesxﬁénght gt lovid)l ARESdinggo hﬁk&hﬁ@fnboﬂhmmgbe dose is
wei ght of theﬁgatlent and the_ severit

about 10enalfs ioh e cerisdaet mep bp aprisiEbSe5D] 4 HBEs paed gose
gﬂjdeﬁg (hmr?)(} %aglﬁ h@h\%@’& eﬁY&JmﬂcRﬁhd %a%@etadmﬁﬁit&red separately or

odr ug ereo I stered (e.g. peripherally)
togetheatvith odesemofe albmattie. dgcnts. Hboeranphy thegopdevik pnddplipivegent

NS RTINS TN

exhibit FBKEH dawifybaskds esnpdidyeieghd tredt reeyvirabimiac)ions (particularly HIV
Accordlng to _anot her enbodi nent, the dosg i s abou;
3t

infectiong), ke dayzidorpedeaurthymifintld ¥ Thahd/ CORAUAS PeiostpO rtlE”Fﬁse‘ihat
exhlblt%% it \fdsqguloﬁué?éotﬂb Yécﬂ@ﬁsedﬁﬁﬁitoiﬁ Yhitdheripéel oMdd reahdase

agent conpound may be adm ni stered separat el
inhibit@s mchglet Ihe arewiot Hmtné top thipesreonehyrdspzone ribgruciggtife redugase

the.a RV
i 5B S SEL A RSl g 0Pt RRBYL e oy
referen@€. conpositions that exhibit antiviral activity, such

as coUpounds used to treat retroviral infections
(particularly HV infections), e.qg.

De‘iveg'!'g Agg,{t@@g?o&ggxyt hym di ne (AZT) and/ or conpounds or
at exhibit activity as rlbonucleotlg
r[éblhctﬂseieh‘rﬁm mwmgnpcmdﬂwl@ apy Bbiges desetibed in 6,099,467,

6,663 é{q%dg@g?g@gn Ohy *6‘7%%0593' 3! H%@ S (f% g,ﬁ%?%ie'ﬂlt, 86829.928,

tazone flbbnuc
6,623 731|;16|6I1® 02%,6,558706 @525&%&6&636433%1;5#5&,@10 P 6428.K60,

oo S e BT P e a3

6,344 2@”@@9[‘@1@1@@8@@2@35@63&2 des,@idas7] 6)16), 529 6460,298,

6100 S a8%, O At oo, s Sahst S 0Ras ik

6,001 %7%%9@%56 5558238002876 55018175487, o601 54062, P10/ 4958291,
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5,824,345, 5,820,881, 5,811,127, 5,804,688, 5,792,451, 5,776,888, 5,773,647, 5,766,633,
5.750,147, 5,714,167, 5,709,861, 5,693,338, 5,667,806, 5,650,386, 5,643,957, 5,629,020,
5,601,846, 5,578,323, 5,541,155, 5,540,939, 5,451,410, 5,447,728, 5,443,841, and 5,401,516;
International Publication Nos. W094/23767, WO95/11690, W095/28920, W0O95/28838,
W096/10396, W096/09813, WOO96/12473, WO97/36480, WO 2004/4104018, WO 2004080401,
WO 2004062587, WO 2003/057650, WO 2003/057170, WO 2003/045331, WO 2003/045306,
WO 2003/026582, WO 2002/100338, WO 2002/070438, WO 2002/069937, WO 02/20466, WO
02/19969, WO 02/16309, WO 02/15959, WO 02/02509, WO 01/92206, WO 01/70219, WO

-14-



6, 413, 550,
6, 375, 983,
WG 283312088,
6, 100, 298,
6, 071, 510,
5, 990, 166,
5,962, 710,

5, 879, 681,

6, 399, 798,
6, 358, 504,
6, 245, 359,
6, 100, 285,
6, 060, 513,
5, 989, 539,
5, 958, 451,

5, 876, 710,

6, 395, 774,
6, 346, 242,
6, 242, 495,
6, 099, 856,
6, 051, 561,
5, 976, 569,
5, 955, 503,

5, 866, 536,

6, 391, 303,
6, 344, 213,
6, 221, 367,
6, 090, 958,
6, 051, 258,
5,972, 387,
5, 939, 381,

5, 863, 944,

6, 384, 278,
6, 331, 318,
6PABOS4D017815
6, 084, 112,
6, 001, 347,
5, 965, 121,
5, 935, 601,
5, 840, 340,

01/51455, BA0 P45L995WE2 0188114, B 11/32296, VO 8042688, W6,008292% WO

oooss33, st i ot Sae SRR o bBodt wa bifsiB o

182237 \ﬁo@%ﬂsoélﬁﬁ ,Wé 9@&@,1%9\2&70

00/4718§ ﬁg%%glgzgmﬁ@/%ggos %vé@&ﬁ g,

and 5, 407,

08/34632NVVED DHLH T/ W PABI2I B3, Wﬁa 95(16%28&/\(%@/92@718378 W@éﬁ/ 1860V0

o) 5560, YBSHEBEE A0S0 OB 3 dcata, wo

96/12473040RA) 1 24D, 2208 36 PEiflBhe P ARABH DS 200404D0839, 20040106825,

2003/ 057170, WO 2003/ 0453
2004006853/ APH8ER T THE094P12800

200301%@%/ 238873 395

15959,

Ao Tocd

é%gg@‘% 2%02253 00,

YO 302465, 205%@27@(9@6@300\4&@220@309281\?@
02/ 02509, VO 01/ 92206, WO 01/

20030008900/ ZN0261359%8) TWOLATB02, 2062 ¢L20800 @QOZW%IPA %@@@602%

2002005300828 EAEos Y A BRIERSTE 2o RA)

&ﬁé&‘f’zooﬁﬁm
48589,

20010098 587 &R 000 W00 4.6 E&h, of ViR o4 HZeBY. Y\Pa@ ik 16d DTS- amd)

98/ 50341

InternatgbAithed gPY

4093941 niGh

30036,

hydl‘oxmzwl]sammehﬂapg’hé acidpy

hydror AR o B

8/49135, WD 98/ 3
9tippd Al betfgd Jo9ra

BLAMGEDE VR PP 4298 8Emp OB RiA6 NS
ot R TP oatabe mp AT

A (i Q-53-hysoRdhsnzaybloare:

i ib00G05388

%%ém&%

98/ 25589, WD
HHT0197. WO

and WD 96/ 12474;

1191518%@010 acid, 8-(2-

ddny AN AR
00, - 200301986

tan01c acid,

8-(2-hydR3G1R3AHBenAPRRANNE3ADic KO 39(@712’714(01}’-520 03004557 9

chlorob% o03 &I\?B%)@

7, 2003
§angig

1RGO oSG0 IS

hydrox$8088MB Ay 1226 08436 daid,

00200

1591, 20010039258,
acid, 8-4bbydroxy-§tmagthexyenzoxtagipogiprpic poyd

and 200

9993

SRl dBloRo e, -0

flu@ba0¢13ddb)octanoic

Q &3001

P

%ﬂolx%g"talqgc acid,

8-(4-hy?&éi${é¢l§%§g¥)%9ﬁh&g ationg- %a%oﬂ%@kﬂhéﬁﬁ@frc Refaaserl by

Hydroxyphenoxy)octyl-diethanolamine, 8-(4-hydroxyphenoxy)octanoate, 8-(4-

hydroxyphenoxy)octanoate, 8-(2-hydroxy-4-methoxybenzoylamino)octanoic acid, 8-(2-hydroxy-

5-methoxybenzoylamino)-octanoic acid., and salts thereof. Preferred salts include, but are not

limited to, monosodium and disodium salts.

[54]

The delivery agent compounds may be in the form of the carboxylic acid or

pharmaceutically acceptable salts thereof, such as sodium salts, and hydrates and solvates

thereof. The salts may be mono- or multi-valent salts, such as monosodium salts and disodium

salts. The delivery agent compounds may contain different counter ions chosen for example due

to their effect on modifying the dissolution profile of the carrier.
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[53] Non-limting exanples of delivery agent conpounds

i nclude N-(8-[2- hydroxybenzoyl]-am no)caprylic acid,
WOR{(F/102982- hydr oxybenzoyl ] - am no) decanoi ¢ aci dPCBUSR05/017815

hydr oxy- 4- met hoxybenzoyl am no) oct anoi ¢ aci d,

8- (2, 6-di hydr oxybenzoyl am no) oct anoi ¢ aci d,

8- (2- hydr oxy- 5- br onobenzoyl am no) oct anoi ¢ aci d,

8- (2- hydr oxy-5- chl or obenzoyl am no) oct anoi ¢ aci d,

8- (2- hydr oxy- 5-i odobenzoyl anm no) oct anoi ¢ aci d, 8- (2-

[fgsx](i I o R110EY DR RBERVLARIRS) B prepated baaiethods known in the art,

-hydroxy 5-f I uor obenzoyl am no) oct anoi ¢ aci
such as g1os@ disqusseshin-the otemsujibesszRplissHons (08t &ﬁ%P@“%%l §ublication Nos.

WO 98/%4%% ﬁ%@ 0@2@7@2@”@@?@%{1@8 :\@oi‘ﬁ/%’wﬁ WO 02/20466, and WO

03/045390. ZSN)&@WOMQ@ %@BQtid aa@ iother Sal{sdhereof may be prepared by
Hydr oxyphenoxy) oct yI - di et hanol ani ne

methodsquqmmlpd,h@ sy piveh ox Jhose desseibedin 8.5 Xatent Nos. 5,650,386 and
58665ggdroxyphenoxy)octanoate
=( 2- hydr oxy- 4- net hoxybenzoyl am no) oct anoi ¢ aci d,
B6( 2- suie o0 Mé-defivirgahent ybapaayls afiihe presenttiavaition agiybe prepared

and salts th f. Pref d I I
by methpde kRav Bt 1. LorsmBS0 AR Sod L B dip@ifing the

delivery: %%ngy Y)ﬁﬁ& bl SRMRRURARuERY sBiumhydbsideor m of the

I C aC| or pharmaceutically acceptable salts
thQe r eBlig d@gcﬂy agsntzotipanmdampy be puiirdiygestyaalligagpn or by
vat es t her eof
fractlonﬁ,ﬂ?q pn Ofig or njorg gcl)l%d c;E)rs u%tﬁ%llaéhlgﬁ%pﬁ?ta rgSSrT}%sogq{ljlée(la 1r1]1 dtandem
SuitablélietBeialatiad dodvent histeiel indedy bagen notdomipaiundasetoaytrile, methanol,

contain different counter jons,ch
and toEy U, EHBEREASH I REEHE™ A GUBIUPT SH R ARy fipport
such as%iunrnﬂg u%ﬁ% rn‘le%an[)ﬁ -%)rci?aﬁolqﬁﬂxhﬂ@éf 3 (RORBbilEHe ue%serphylse

be preparéd by net s known in the art, s qA ﬁ t hose
chromath gsaphy siidg itnifltdneacatiorudiaertorsdemitipies éSafthé‘?fg’ ile ghgse; and ion

| nt.ernati o
exchant GoSR0LAGR WG EEL! Gebiipmisbeu?é FGS fugblieptase, yhen anion
exchanY\O1Q3MAMBAAI) is pBNSGedSHDralspd O hMewdim chlaride grﬂﬁém is

salts thereof may be prepared by nmethods known in the
employsds  such as those described in U 'S. Patent Nos.

5, 650,386 and 5,866,536. [56] Salts of the delivery

. agent conpounds of the present invention nay be
Delivexyr systemsd by net hods known in the art. For exanpl e,

35 ﬁi U8 %ljﬁﬁosml S PPERA B elYontHosR@ikses 348 ok Bfore delivery agent

compounds of the present invention and acyclovir. The delivery agent compound and acyclovir
are typically mixed prior to administration to form an administration composition.

[59] The administration compositions may be in the form of a liquid. The solution
medium may be water, 25% aqueous propylene glycol, or phosphate buffer. Other dosing
vehicles include polyethylene glycol. Dosing solutions may be prepared by mixing a solution of
the delivery agent compound with a solution of the active agent, just prior to administration.
Alternately, a solution of the delivery agent compound (or acyclovir) may be mixed with the
solid form of acyclovir (or delivery agent compound). The delivery agent compound and
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del i very agent conpound in ethanol and addi ng aqueous

sodi um hydr oxi de. [57] The delivery agent conpound may
wheoopar2987 ed by recrystallization or by fracti PCEHUSN5/017815

on one or nore solid chromatographic supports, alone

or linked in tandem Suitable recrystallization

sol vent systens include, but are not limted to,

acetonitrile, nethanol, and tetrahydrofuran.

Fractionation may be performed on a suitable

acyclodh nmsraiso@eamihéd:assim powders.uthe ddivatyagenaompsinmtjand acyclovir can
150 b hano /n- 2% @_Ig nlxtures as the nobil e phase;
also b&y S-using trifluoroacetic

qsa)]d/ alc}@td@ﬁhg Vsd)lhﬁoﬂy Iﬂatyufpe@nagz donGridaifiees BiaSE phagpllate buffer

i on excha(gf chr omat ogr aphy usi ng_water_ or an
salts, Cfip A¢ir glugads, lor pther dl%l@“ﬂ%‘ﬁ‘%?ﬁﬁt [Stabiratgeaddifyen ma g fpcorporated

f 0
into thggigg@a}%&é}gﬁg% Srfibe gbg rr&gixrégoa . ésjeneaﬁ%‘ﬁ &f %M 098 (wiv).
p61] v étoy esgrsple,rthe ¢@@josiFioes v ds tltei ioventibn tfhvequre@ém as
i nventi on conpri ses..one .0 e,.del i.very agent ..
parentqrih SOTIRRHEORT (5 BreibiSELb R ISR AETPr U L SRy dmentythe
compo@iﬁbh Yﬁh}!ps'ﬁﬁ@dﬁn MPEIHS dar@idf] sachy £l i8vh ﬁsoﬂfnﬁ: BuffRek s6thiioh at a pH of
prior to admnistration to form

about ?hoslf B8t Syiakle byfias ckde, usgie nph limitadion sadivm eitghe-citric acid
and so&gﬁ}@ll%g%ﬂa%‘%hﬁﬁ%{ nt?:eachn and &l %e@efte/ Acetib q&aqi,uff;ﬂae

é water, 25% aqueous propyl ene
db9kolA fam cpﬂ‘rep;pi‘talb@r Bdﬁpfoé‘rslova'eﬂ@se depanagonwhy elsebe used so that

therap?ﬂng%lgsggaé) glyé/ oL h rﬁgcr)]fe thggﬂ%(é?r:até%rp%s Idte%vel%de %ovtgngélogg%re f over
many KARPSURAEs Wllokvigy Balstdrinahingctibmher @Iitvbﬂye ag ent, just

prior to adm nistration. Altern
tla! ger l}e\pépl}mg%wp C@’@Hﬂ%ﬁ‘?ﬂf gy alig Erya{q’l%sq ﬁ@% a solid, such as

a tableMc XS M e sx%ﬁl dsq p%%@? &fsadfey.csand dosééé" foﬁﬁsl f¥EbYprepared by
dgent conpound). del i very gent npound

mlxmathd aclidfoomiof thmg@rrmpg@d with ﬂi%‘@hd f)ﬂcmim& r Altermpfely, a solid
may be 0, lt!eu\tllgcli ¥r8 es%ﬁut*o%@gglﬂg?ﬁﬁ%na %ér,{fcllo%\ﬁl # ﬁgtﬂof’%%?@ﬁré the art, such

m xed e nanuf act ur
as freed@dryﬁl@g (sbzdpthﬂizaﬁm)mﬁymp:petuonncabrttylhzammand saidﬂdispev&im such

as e, buffer alts citric
AlteriiyoE Tt SRS I8 AE & Stk SO 1P RRi et Betp i sclatn
emulsibA GRSRAEBH 8Ad tH3like! he sol ution, preferably at a
concentration rangi ng between about 0, 1 and 20% (w/ v) .

[64] The administration compositions of the present invention may also incliide one or
more enzyme inhibitors. Such enzyme inhibitors include, but are not limited to, compounds such
as actinonin or epiactinonin and derivatives thereof. Other enzyme inhibitors include, but are not
limited to, aprotinin (Trasylol) and Bowman-Birk inhibitor.

[65] The amount of acyclovir used in an administration composition of the present
invention is an amount effective to treat the target indication. However, the amount can be less
than that amount when the composition is used in a dosage unit form because the dosage unit

form may contain a plurality of delivery agent compound/ acyclovir, such compositions may

contain a divided effective amount. The total effective amount can then be administered in
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[61] For exanple, the conpositions useful in the
i nvention can be provided as parenteral conpositions
W@ 2005012937 nj ection or infusion). Accordi ng to PEEUS2005/017815

enbodi nent, the conposition is suspended in an aqueous

carrier, such as in an isotonic buffer solution at a

pH of about 3.0 to about 8.0. Suitable buffers

i nclude, but are not limted to, sodiumcitrate-citric

aci d and sodi um phosphat e- phosphoric acid, and sodi um
cumula@@@hﬁi&ﬁio@%hhg? iaedtal, audffetise arhéuhk oPaJ}@YomIOMdre@@s,lthm)slﬂlled

o Gt RS e B eeeece Drepot el et < e Ve
1nclud1§% ﬁ%%%@%ﬁ@&ei%ﬁ?oﬁﬁé #)éfféﬁ? thel gatibnttdih Qkﬂ%@ﬁ&lﬁ@ﬁl MRs M las other

ours days I'dwi ng transdermal injection or
factorsdel i very. [63] The adm ni stration conpositions may

er nat be [ he .f or m.of i .
ﬁg | e[ﬁl gcg%l g?tt acgc]to}f% e‘t’)e %sgcé ?}P é&sndbé: %%&%é‘?eﬁé’? methods known
to thosé dlgihé&d in theht. dHERERY Goe‘calsmmmpbatlpnsecﬁheﬂwbmim mayndgliver

the solid formof the conpound with the.solid for

f .
acyclogie JrorasifiFiently {Ha ARIBISION CQBPPIRSAGFIBNT RYeS R phiiyglovir
than th%ﬁJ, Wkl Horffr dBUFR AN FordRihr @%@stenﬁ%aﬁﬁ% BoEmidteredvd the subject,

art, such as freeze- dr¥ ophlllzatlon)
while q@ﬂl@@hpvmatthe(mmeéﬂwla‘i’qlﬁ andtar éh?f@?&tl%@ﬂ ¢g8-di sper si on.

Iq17 f 2&(‘,%:'8 :,/dr?nn%tp &b %ml%g I as? {Heaatcgcﬁpvf gﬂ ak§§l|t aes&? Bro® 8 idreof) is
adrmm@m:HdS(b gnper@hslﬁﬂp)sat anlosdaf abvet .1 toenbo[l‘&ﬁo 1V per kﬂogram of body
welght?p?fgyn ege%{e%{]]éq? [(}!ag 8%% &)2&9892502519@9 ﬁﬁ }ktg}odlﬁ" eor}t Boxﬁ 5 to about

20 mg&%ﬁ?oa‘séﬂ"‘érpﬂhﬁ et BEAYIRVir UA codfding @ anlotHt Elﬁﬂodlﬁhent the dose is
onpounds such as actinonin or epiactinonin_ and

about Hbmekatday e Zhe flesed floseansie administered by a5 Grsingls o digfded dose.
ar
T T
forms whizth mahu@ﬁhtaaiﬁmrﬂmnesﬂtmmd ammumtsrqfasycﬂm@mamif at14aet qrealskiyary agent

P Cat PR G et ey 55 PG ey acyelovi
is adm@IBEYal wWWReBYd16Er. CABIRGIh tddshel enbddivgknt nhaalﬂmgedaﬂmty agent to
form because the dgsage unit form nma n
acyclogironalmelyr kesisdwrges Sy hgain0 ]c@rﬁ?SEl‘h]d)/ ﬁ,ca‘e?/ abosj1P:1 g ghgpt 2:1, or
ﬁomiﬁﬁgppf{tﬁgg§%gay contain a divided effective anount.

ective anpbunt can then be adm ni stered
i TOUmUTTat preseniin disslosadrielivary agent compayngds faciitate thcedelivery of

acyclovHp part1cu?arlyai(r:1)6(r:a !tranasg{b su%?ngegal 11t11!i] d?lgdcsrﬁi lshl?c%taneous buccal,

intracolonic, rectal, vaginal, mucosal, pulmonary, transdermal, intradermal, parenteral,
intraperitoneal, intravenous, intramuscular and ocular systems, as well as traversing the blood-
brain barrier. The compositions and dosage unit forms of the present invention can be
administered by any of the aforementioned routes.

[71] Dosage unit forms can also include any one or combination of excipients,

diluents, disintegrants, lubricants, plasticizers, colorants, flavorants, taste-masking agents,
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inthe filed wll recognize that an effective anount
of acyclovir wll vary with many factors including the
wag@samd3nei ght of the patient, the patient's ptlyEsma/017815

condition, as well as other factors. [66] The total
anmount of acyclovir to be used of can be determ ned by
met hods known to those skilled in the art. However,
because the conpositions of the invention nay deliver
acyclovir nore efficiently than conpositions

sugars, SitRteabm] $alls,a6Y absivg vehlicdvw inchning) bst mof limityd to watert hZmpropane

. those used in prigr dosage gnit forns or delivery

diol, ethagal; ive cdlapr B cERINIHeR BFE®Lt 0 t he subject, while

@%]e I RGhESYLAG &%éﬁ@&cﬂn@&ﬂioh%’@ﬁs‘éﬁﬂ f§} administering
rapeut | [6

effects.

] According to one enbodi nent,
biologicalie oncheolieallly acifveragants &t any anémals, inglndiag bgt 1ok g‘P’éTSg jo p%és such as

. agnmjnistered (e.g. peri I o) finARQUInd
cickonf FhHSUEL Sinb B0 sy B BOBRELL N B oot BlpAltng
particul&rBChhaR] andensedidy (mg/ kg/ day), about 1 to about 100

nmg/ kg/ day, or about 5 to about 20 ny/kg/day (based on
t he wei ght of acyclovir). According to another

Metho{é'ﬁt?_qqk%ﬁiaﬁit the dose is about 10 ng/kg/day. The
ose may be admi nistered either as a Slvﬂtgl €. Ol tabl
@BYi dBat chowesitips af thymecsprtdavantion pandrtal gy dipder upl,igdicatable
: har.maceut j. cal LLd & FRlEBcIvibChcludi
it R TRSRLRLE e, ST L, BB, (D i
those dds@ilsdd in e Rikicises Dk Referfie](58ERér A0y Madicel Bavapiics

ampunt. of del.iyery .agent to ilitate t.h i .
Compargg Yol VPRV 16 NP R Eer et Reneyar i SR oy Megoribed
above of REthE PRRAHs T8 Biher fubficaioay Bbowl Nigllin@iny ergaplts dro:

acyclovir on a nolar basis_ranges fromabout 20: 1 to

about (13: 1, herpespimaplexid virps ¢HYY Lhbout 2: 1, or from about

g e e

aci[itate the delivery of
acycl @i r, vopmelld msteavirgs (V2¥kal , i ntranasal,

subl i ngual , .intraduod subcut aneous, buccal,

intr a&‘%l on?%?mF@i‘fVéﬁ“,s ?ngé{)hal , nucosal, pul nonary,

t r ansggr magpstéinBaadaerggEBVpar enteral , intraperitoneal,
oL e aTSCUaL A0 ool 2 Yot el e
and d%ageh%édc ﬁa?d’t%, of the present invention can be

(8)  herpetic encaphalitis,

) cold sores and genital infections (caused by herpes simplex),

(10)  chicken pox,

(11)  shingles (caused by varicella zoster),

(12) CMV-pneumonia and retinitis, particularly in immunocompromised
patients including renal and bone marrow transplant patients and patients with Acquired Immune
Deficiency Syndrome (AIDS),

(13)  Epstein-Barr virus (EVB) caused infectious mononucleosis,

nasopharyngeal cancer, immunoblastic lymphoma, Burkitt's lymphoma and hairy leukoplakia,
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adm ni stered by any of the aforenentioned routes. [71]
Dosage unit forns can al so i nclude any one or
w@ooebitmasT on of excipients, diluents, disintegP@mnus2005/017815
| ubricants, plasticizers, colorants, flavorants,
t ast e- maski ng agents, sugars, sweeteners, salts, and
dosi ng vehicles, including, but not limted to, water,
1, 2-propane diol, ethanol, olive oil, or any
conmbi nation thereof. [72] The conpositions of the
subj e€t4)i nhemes postayandusef ul for adm ni st eri ng

bi ol ogjgal l.Ly..ar chem cal]ly active

o b iikpRgen e e gat 8 it 3iiades of ecnital
herpeschi ckens; fish, reptiles, mamals, such as rodents,

cows, pigs, dogs, cats, primates, and particularly

hunans and i nsects. Methods of Treatnent [73] The
Eggémgggggsition of the present invention can treat any

der which is treatable with acyclovir or its

d#lt s T(he follqwiag yxAnglés illseiathy inyentomwithes ligwtagion. All parts are
. clovir i.ncl dln t hose described in the
g“’en‘ﬁ/h%lﬁ%ti egso%glgygs BSHER  o (58th Ed., 2004, Medi cal
Econom cs Conpany, Inc., Montvale, NJ). Such disorders
include, but are not |limted to, those descri bed above
or in theEpahpRis - Folidldral DRkiNEry GRAICOE6via PP RAts
Non-1imiting exanples are: (1) herpes sinplex 1 virus

([(78V Whe dodd o RERESiShIRMAX 28 nVd/ks BodyHw¥ighi. . Theddose of delivery

varicella zoster virus (VZV), (4) cytonmegal ovirus
agent Wa3Mither $Gpr Epsredigbdarweighitr us (EBV) (6) ot her her pes

[k%]gi A@E@?t ' %% %g l;%&aplg Qg?,cg?ll was 3n'“cjlﬁ% r\xgtgteltger 12.5 or

18.75 ﬁl@ﬁﬁﬂ%() tah§ 75 6Bk €, %@e&ﬁfeﬁ% o@ﬂgh\g:@ﬁ 'ag cbllﬁf)@tﬁ:fdl OpPer punch,
(caused by herpes sinpl ex), s chic
lower punch and die of a Carver 4350 manual pellet press with a Caplet shape model sold by

Natoli Engineering Company, Inc. were treated with magnesium stearate (0.1%).
Approximately 6.25 mg (Acyclovir alone), 18.75 mg (Acyclovir + 50 mg/kg delivery agent
compound), or 25 mg (Acyclovir + 75 mg/kg delivery agent compound) of mixed powder was
fed into the die and a mini bead shape tablet was made at about 1000 PSI bar pressure. The
resulting solid dosage forms were 2.65 mm in diameter and approximately 8.40 mm in length
for the 25 mg tablets, 6.3 mm in length for the 18.75 mg tablets, and 2.1 mm in length for the
6.25 mg tablets.

[77] Male Sprague Dawley rats (~250 g) were fasted overnight and then
anesthesized by standard CO: inhalation technique for approximately 10 seconds, resulting in
an anesthesized state for less then one minute. ,

[78] An oral dosing tube was used. The dosing tube was inserted into the rat’s mouth
and carefully threaded down the pharynx and esophagus about 8 cm to about 15 cm depending
on the weight of the rat (typically about 11 cm). The solid dosage form was delivered into the
distal esophagus and/or stomach by pressing the plunger of the oral dosing tube.
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(11) shingles (caused by varicella zoster), (12)
CW- pneunonia and retinitis, particularly in
WO pessnadnpr o sed patients including renal anPCHUsm05/017815
marrow transpl ant patients and patients with Acquired
| mmune Deficiency Syndrone (AIDS), (13) Epstein-Barr
virus (EVB) caused infectious nononucl eosi s,
nasopharyngeal cancer, immunoblastic |ynmphoma,
Burkitt's | ynphoma and hairy | eukopl aki a, (14) her pes
z[@%]t erBlo«amin{plﬁ‘é)wdrélbdlleatedeﬁlﬁaib{fﬁsn dred£two- oﬂﬁ@l sinus at 0, 15, 30, 45,
recu i .sode eni tal.

and 60 ERASHRL EXEEEIR WA GBI W ‘A B PSP ARG gomples were

cenmﬁhg'éﬂ%ﬂa bRBmWiwfal @kktackddMH AhdaRmpRYRREd Sordd én gL20e0 ﬂ%zer until
t unl ess otherw se indicated. Exanple 1 -

analysigy 8&15119@ Aicyepyir epncaptyationy wierq Grapified ysing a frﬁ%é\’l%\é% H@Fhod (analysis
perfon‘ig%c?/ %gﬁésli Pﬂaﬁ'ﬁq%é’f@l%al {ﬂgé k%SQ YDYS. :T}%Uygﬁlts 48 ﬂ%ﬁn&l@ in each

ry agent was ei 75 g body wei ght
group WaiE]avépgedoior eacheinye HidS ng/rmfaluhen ob fheazyisranes (i.ondise mean peak

d th 12. . 18. /tab 50 75
plasma AR St AT Sy o 48 e S DM v R psNn Tapisdr The
jemﬂmﬂﬂﬂﬁﬁ)ﬁbQMﬂﬁFgﬂﬂﬁh and die of a Carver 4350 nanua

pellet press with a Caplet shape nodel sold by Natoli
Engi neeri ng Conpany, Inc. were treated with nmagnesi um

stearate (0. iffhie APBERHARKE Ut Sedlonfind0aYc! OVi

alone), 18.7 ACYCIOVIT ¥ 50 nm/ el1very agent
PEREYIA gene! Zfl)émex(ybﬁﬁéﬂtow r &cyZﬁvﬂ‘g/ KOs pId&hy peak

fan)

agent corrpound) powder M@q( ed| i ntgr AdyR10dire
and a mni bejad shape Iet was nage at anggﬂ}Q@@
PSL_bar pressure. The racul £ ng soli-d Ansgge forns
dere ®ofé nm|n di aneter and apprb&inately9814efﬁhﬂﬁn
[Fenmgthr for the 25 nmg_tabliets
18.75 g tablets, ant®2.1 mmlin I%ﬁnl o$9 1%2%82@%2@
tablets, 75 2759.93 + 1699.39
2 50 25 778.12 £491.9
2 75 25 1694.65 + 1133.57

[80] Delivery Agent 1 is the monosodium salt of N-(8-[2-hydroxybenzoyl]-
amino)caprylic acid (SNAC).

[81] Delivery Agent 2 is the monosodium salt of N-(10-[2-hydroxybenzoyl]-
amino)decanoic acid (SNAD).

Example 2 - Delivery of Acyclovir in Dogs

[82] Six different oral dosage forms (tablets) were administered to dogs: (1) unitary
solid oral dosage forms comprising 80 mg of acyclovir and 240 mg of the delivery agent, the
monosodium salt of N-(8-[2-hydroxybenzoyl]-amino)caprylic acid (SNAC), (2) a solid oral
dosage form comprising 400 mg of acyclovir (Zovirax™, commercially available from
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[77] Male Sprague Dawl ey rats ( -250 g) were fasted
overni ght and then anesthesi zed by standard CCh
WO pwalieoBon techni que for approximately 10 secPem®$2005/017815

resulting in an anesthesized state for |ess then one
mnute. [78] An oral dosing tube was used. The dosi ng
tube was inserted into the rat's nouth and carefully
t hreaded down the pharynx and esophagus about 8 cmto
about 15 cm dependi ng on the wei ght of the rat

Glaxo$thifioK tied)) (3) alsalidt oralldosage. foifh eorapdising 8tlsmag doéage of ({yirax™,

del j,vere IS spphagus a tormc
commigl Fiifabledtain o nihRling” B ARHE oD RHp oporiSthe 500 me
dosageBbORAThcT AP €T alRK™, SRMh&ETR a%fab@lﬂo\fn h‘la@;@anﬂﬁKlme) and (6)
retro-orbital sinus at 0, 15, 30, 45, and 60 n nutes.

mutarﬁamdl gl dusage anprgmgé’dO@mg vbacyp]@zzmand 340 mg of the delivery agent

G SR o B EaBE  LESSET8 on
mterve‘n@@tg?&l(fsﬁ@e%% dditptiking 88 nYeSbiSacyElodis TBoAERXT! Y idjection,

concentrations were quantified using a LC Ms- net hod
comméraiatly yeiibbledirdmn GlaxgStthRlie®t Phar rraceut i cal Services,

YT Sy SRR B B B TR SRt
Approki@icy a¥e gesle( df SNAC e blmdst wepisidat 86 6E0 Ay ghablitof

concentrati on st andar ation (S port
scyclog GRPRTRPERI€ T PUPRBHIAE Pt 6 CAVE: S0 aG lﬁhprﬁ?sgwﬁba Caplet
shape ﬂmdéi%mdeoleatgl @ngl%éﬁn\g@dfnﬂéhyﬁﬁh‘ Gl Q¥ 't&atb([‘wﬁﬁtn*?agh&%m stearate
['Tvery "Agent IS the nonoSodi um sal

(. I%M@srqmmmmym@@m jeyclamirnny 4pmy| Sl\bA@); orj43ma340 mg
sk 3k OSSN 455, ATIESRSHAM S e o

was mbdeeatpbeut2 000 PSI bargiasswé. Acycl ovir in Dogs [82] Six

di f f | f
U B8 oo s PRGNy s ofpet Loyl sagntratons

were qftlgﬁtffﬁed%my 4 15CNgS &@S ABthedl. BBy ShRvivm ﬁé’aqi pRdsthaMBy&bvit he
del i verX agent, the nonosodi um salt

concerpyatign pp Hy@r@@ﬁgrﬁh@wrye EWadye 5@0}468@6]3@' ig TebdqAe)The results for
expern(n%)r[sei Sl a?sg%ﬁ@xlm gg@ & 196 RRURLGh1 g 400 g of

ovir ovira , cormerciall’y avail abl e
frorrGI axoSmthKline), (3) a solid oral dosage form

compri sing 800 g, 4psgge, ol of ANVAER! Bles

Formulation Route of Delivery Acyclovir Mean plasma AUC
No. Administration | Agent (mg) (mg) peak of (ng/ml*min)
Acyclovir
(ng/ml)
1 (n=3) Intravenous -- 80 12186 2177300
2 (n=4) Oral , -- 400 2685 423925
3 (n=4) Oral -- 800 5029 1317130
4 (n=4) Oral -~ 500* 30516 6822910
(valacyclovir)
5 (n=4) Oral 240 80 2982 492338
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commercially available from @ axoSmthKline), (4) a
solid oral dosage form conprising 500 ng dosage of

wo adoaayxBovir (Valtrex(tm, commrercially avai | edi/esSiondm7s1s
A axoSmithKline) and (6) unitary solid oral dosage
conprising 240 ng of acyclovir and 240 ng of the
delivery agent SNAC. Oral adm nistration of acylcovir
alone and with a delivery agent was conpared to an
i nt erveneous dosage' formconprising 80 ng of

Formufi‘z?tYoﬂ OV: rRéu%’X{f aax(t i @'ﬂ; nj eGdRWir c D VIRAIE p k% AUC
N3y e QORISR s @?éé cor (R QLQ‘}? ;ﬁlf%f I ng/ml min)

foll onws. Approxinmately 240 ng/tablet of |S ny}gﬁ
bl ended with either 80 or 240 ng/tablet [of (gyr‘ Qvil

6 (ndaper | puncy,yl ower| pungdp andj die g a Car ver2350 525056

nel 1l ot Br-e

| ) (| [ |
Horroct ISAZLEnEn A €S5i5—W t h [} CQPI Ct S ITAPE LLIA® L+ SUI'U y

7 (oNd) ol | EngiOnger i ng| Conhy, Inc. e treatddld th 3268320

mggnesi um aratel (0.1% . Approxjpately 32 (80| ng
s o PrOMRETY S700881 (50 Mg

ovi r_any 240 g Q) 4
o Raycl pvir @ngl 240 hy SNAE) of nixed® powder wa@s44 ed 4988940
Hto—the—di-e—and—a-—mnt—bead shape tabtet—wasade at

about 1000 PSI bar pressure. [84] Each dog was dosed
! _ Deligged s ealidyeldvir Ve 2omBleasatly aveilahlofiom GlaxoSmithKline)

.concentrations were ( tified usin LC- M§- VB
> DeliyEr o THL SRR e g A B e P By e oY FebiRey agen
concentration and the area under the curve (AUC) are
reported below in Table 2. The results for experinents
1-9 are al so shown in fl*’é*u*r*é’é**f- 10, respectively.
le IY&h Lgichtiddd, 10098 dihodsDRAd MPNiB4tioRS are
s ac§§? A ﬁ({@gﬁxﬁde&{%%mn%c ablicuions, o |€/th%(3/8éi | 'dbl e from
hereby GlcaxoSned by tféreey i@ theirPetiteter ed as two tabl ets

rising 240 cycl ovi.r _and 2 f ' :
8N Maagadnans P et rahon SR el Iohose sied
in the 68 lightItRshova detaiedbddseditioan sliasueh bievielnyvariationspoe itk the
reference in their entirety. [86] Many variations

by

fully inggndedhecope akbaerradehelaBi- wi | |~ suggest themsel ves to
those skilled in the art in |light of the above
detail ed description. Al such obvious variations are
within the fully intended scope of the appended
clainms. W claim
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1. A pharnmaceutical conposition conprising (a)
acyclovir and (b) a delivery agent of the fornula O R8
wQasA9e N R7 C OH or a salt thereof, wherei nPCHIS1085/017815
phenyl or naphthyl; Ar is optionally substituted with
one or nore of -OH, hal ogen, Cl1-C alkyl, C1-C4
al kenyl, Cl1-C al koxy or Cl-C4 hal oal koxy; R7 is C4-C20
al kyl, C4-C20 al kenyl, phenyl, naphthyl, (Cl-Cl al kyl)
phenyl, (Cl- C10 al kenyl ) phenyl, (Cl-C10 al kyl)
We claimapht hyl , (Cl-Cl10 al kenyl) napht hyI pheny"QQo

B b LSRR e e P ST i B ey e

of the fédnlfxy, or Cl-C4 hal oal koxy, R7 is optionally
substituted wth Cl1 to C4 alkyl, C to C4 al kenyl, C1
to C4 al koxy, Cl-C4 hal oal koxy, -OH, -SH, -CO2R9 , or
any conbi nati on thereof ;g R9R'85 hydrogen, ClL to C4

al kyl, or C2toC4aIke nd R7 is optlonally
i nterrupted en, I en, 7su any
conbi nat i on. A p ar rraceut cal® 03| ion

conpri si ng (a) acyclovir and (b) a dellvery agent of

|l aor a salt thereof, wherein R, R2, R3, and
Orasalkﬁ’eref)gwrﬁéaﬂe%endently H, -OH, hal ogen, Cl C4 al kyl ,

C2- C4 Malikgtend], or@hplEiylal koxy, - C( O) R8, -N2, - NR9R10

?EFB M@&ﬁ%&%&l} %@@@é@%@leH’ e of g%@bg@ Q'%i(% alkyl, C;-C4
Héﬁgﬂycl-@}aﬁ&;yaﬂ d’syb,, ha@galﬁaxér al kenyl , carbamt e,

carbonate, urea, . RS is optlonall}/
subst iR i @dCuialkyl, ﬁbf%g@kenylmhenylsm hifwl, (Gceygalkyl) phenyl, (Ci-

C o alkenyl)phenyl, (C1-Cyo alkyl) naphthyl, (C;-Cyo alkenyl) naphthyl, phenyl(C;-Cj alkyl),
phenyl(C;-Cp alkenyl), naphthyl(C;-Cyo alkyl), or naphthyl(C;-Cyo alkenyl);
R¥is hydrogen, C; to C; alkyl, C; to C4 alkenyl, C; to C4 alkoxy, or C;-C4

haloalkoxy;
R’ is optionally substituted with C; to C4 alkyl, C; to C4 alkenyl, C; to Cy alkoxy,
C;-C4 haloalkoxy, -OH, -SH, -CO,R’, or any combination thereof;
R’is hydrogen, C; to C4 alkyl, or C, to C4 alkenyl; and

R’is optionally interrupted by oxygen, nitrogen, sulfur or any combination.

2. A pharmaceutical composition comprising (a) acyclovir and (b) a delivery agent

of the formula
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R5 is optionally interrupted by QN, S, or -C(O-; R6

is a Cl-Cl12 al kyl ene, C2-Cl12 al kenyl ene, or aryl ene;
WORe0054129pt i onal |y substituted with a Cl-C4 al kKpeT/USR0LH 7815

al kenyl, Cl1-C4 al koxy, -OH, -SH, hal ogen, -NH2, or

-CO2R8; R6 is optionally interrupted by Oor N, R7 is

a bond or arylene; R7 is optionally substituted with

-OH, hal ogen, -C(O) CH3, -NRLOR11l, or - N+RIOR11R12

(R13)-; each occurrence of R8 is independently H,

Cl-C4 al kyl, C2-C4 al kegtyl, or-NH 2; RO, R10, R11l, and

R12 are independently Hl or Cl1-Cl0 alkyl; RL3 is a

hal i de, hydr oxi de, : t etr af | uor oborate, or

phosphat e; and RI#% Y53 are independently H

Cl1-C10 al kyl, Ci-cC1( substituted wth -COOH

C2-Cl12 al kenyl,

or -C(ORL17 ; R17 i /¢fcm

al kenyl ; and R1&%1

H C2- Cl12

- NR14R15,

conposi tion
conprising (a) acyclovigsand (b) a depi very agent of
the formula or a salt thereof, wherein Rl, R2, R3, R4

or a salathdreR vdreeein ndependently H, -CN, -OH, -OCH3, or

R POl o Pl B, T RS . ..
alk"xy’id%mhgf@n% ggl&?f}(’fg%-lg&@?fi(lé_(&ll;ﬁne) gr aryl (?I kyl ene).

b D RS b IS O AP ST AR oy,
cro YL TUEER e el speTOm U7 B o,

R’ is optionally substituted with halogen, -OH, -SH, or -COOH;

R’ is optionally interrupted by O, N, S, or -C(O)-;

R® is a C1-Cys alkylene, C»-C» alkenylene, or arylene;

RS is optionally substituted with a C;-Cy alkyl, C2-C4 alkenyl, C;-C4 alkoxy, -OH, -SH,
halogen, -NH,, or -COZRS;

R® is optionally interrupted by O or N;

R is a bond or arylene;

R’ is optionally substituted with -OH, halogen, -C(O)CHs, NRRY, or - N'RURMR™
®;

each occurrence of R® is independently H, C;1-C4 alkyl, Co-C4 alkenyl, or -NHp;

R9, RIO, R”, and R'? are independently H or C-Co alkyl;

R is a halide, hydroxide, sulfate, tetrafluoroborate, or phosphate; and

R RY and R'® are independently H, C;-Cyo alkyl, Ci-Cyo alkyl substituted with -COOH,
C,-C1, alkenyl, C,-Cy, alkenyl substituted with -COOH, or -C(O)R”;

R!'7 is —OH, C1-C1 alkyl, or C,-Cy, alkenyl; and

R is H, C;-Cs alkyl, -OH, -NR*RY, or N'RMR"R'® (R”)".
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5. The pharmaceutical conposition of Claim1l wherein
the delivery agent is N (8-

WO 20 ehoexybenzoyl | - am no)caprylic acid or a PCT/US2005/01781S
pharmaceutically acceptable salt thereof. 6. The
pharmaceutical conposition of Claim1l wherein the
delivery agent is wherein the delivery agent is
N-'(10- [ 2- hydr oxybenzoyl ] - am no) decanoi ¢ acid or a
pharmaceutical |y acceptable salt thereof. 7. The
phar Magakn e akticabemgsisition Bompriginy () baycheridang, (bivhdeliviery agent
the pharmaceutical conposition provides

of the fosmdvai | abi lity (i.e., AUC) substantially equival ent
to the acyclovir formulgtion marketed as Zovirax(r)
under U.S. FDA NDA No. [18828, 19909, or 20089 when:
(1) 200, 400, or, acyclovir formulation
i s admi ni st er edRey W times daily, (2) 400 ng
of the acyclovir fo latrgn is adm nistered 2 tines
daily, (3) 200 ng oflf{the agyclovir fornulation is
adm ni stered 3 tines [
acyclovir fornukat O times daily,
or (5) 200 ng of the acyclovir fornul gtion is
adm nistered 5 times dajjy. 8. A dosage unit form
conprising: (A) the pharmaceutical conpositions of any

orasalpm@reaf,w_tﬁlapei@recedi ng claims; and (B) (a) an excipient,
(rEnds e Loy ton{ Yo EBRbGA kr1ca o of
}8,Rﬂ%@hk@&ﬁ}Rgﬁéh@ﬁkmﬁQﬁdConbination t her eof .

RS is a C;-Cy, linear or branched alkylene, alkenylene, arylene, alkyl(arylene) or

aryl(alkylene).

4. A pharmaceutical composition of any one of Claims 1, 2 or 3, wherein the
delivery agent is selected from the group consisting of Delivery agents is SNAC or SNAD or a

pharmaceutically acceptable salt thereof.

5. The pharmaceutical composition of Claim 1 wherein the delivery agent is N-(8-

[2-hydroxybenzoyl]-amino)caprylic acid or a pharmaceutically acceptable salt thereof.

6. The pharmaceutical composition of Claim 1 wherein the delivery agent is wherein
the delivery agent is N-(10-[2-hydroxybenzoyl]-amino)decanoic acid or a pharmaceutically

acceptable salt thereof.

7. The pharmaceutical composition of any claims 1-6, wherein the pharmaceutical
composition provides bioavailability (i.e., AUC) substantially equivalent to the acyclovir
formulation marketed as Zovirax® under U.S. FDA NDA No. 18828, 19909, or 20089 when:

(1) 200, 400, or 800 mg of the acyclovir formulation is administered every 4
-26-



9. The dosage unit formof C aim8, wherein the dosage
unit formis in the formof a tablet, a capsule, a
w@arsiicl9e] a powder, a sachet, or a liquid. 10PCT82005/017815

dosage unit formof Caim8, wherein the dosing

vehicle is a liquid selected fromthe group consisting

of water, aqueous propylene glycol, phosphate buffer,

1, 2-propane diol, ethanol, and any conbi nation

thereof. 11. A nethod for adm nistering an effective
hours 5 &Ry AkIRF acyclovir a patient in need of thereof,

conprising the step of orally adm nisterin

. he .
phar n&¢ eut 4004ne ebihp aeiclqvariogpulaign i3 mHFStﬁrgg?ﬁ%nef-dél.ly’
12. t |8 iProthfidtion Rfa8&tdiRBrell B tBnes daily,
pati g??e i merg% Oﬁﬁgrgé%@ ngfgﬁn%?li@g?ﬂng atgﬁl eét e|g oft. = a% Y
adni ni@t er 200gng of thhecysitieformualatiert fsadminjgergiddivesgipily, or

t he phar utic conpositio [ G
15, "8, Aok §6ts PO gl ARl ReR STy
caused by a virus in a patient in need thereof,
onpri,sing th tep of .adm nistering an ani mal an
gffec@ﬁt@ggﬁﬁﬁgﬁm6&HWﬁguﬁharnaceutical conposi tion of
any one of () ai i parfhacéidical ompoEitibachfahy Chaofthé Breceding
wherein the condition or disorder is caused by a virus
sel ectl@ins aehn t he group consi sting of herpes sinplex
1, herpes ﬁbﬁpl@g 2, aVlpidk,| @ zoster virus,
cytomegal ovitus and Epsteéein-Barr virus. 15. A nethod
of inproving theé)bi caditientibi 1ity of acyclovir in an
animal in need er eof:. . thed conprising the step
of adninisteringya f%éﬁ%#%ﬁﬁngﬁ of any one of clains 1,
2 or 3. 16. A ngbhodambripangpari ng a phapnaceuti ca

conmposition co ising the step of m xing at |east one
del i very agent n@&)npo%ﬁﬂ“%“acycl ovir or a salt or

prodrug thereof ¢ a colorant,

(2)  adosing vehicle, or

(h) any combination thereof.

9. The dosage unit form of Claim 8, wherein the dosage unit form is in the form ofa

tablet, a capsule, a particle, a powder, a sachet, or a liquid.

10.  The dosage unit form of Claim 8, wherein the dosing vehicle is a liquid selected
from the group consisting of water, aqueous propylene glycol, phosphate buffer, 1,2-propane

diol, ethanol, and any combination thereof.

11. A method for administering an effective amount of acyclovir a patient in need of
thereof, comprising the step of orally administering the pharmaceutical composition of any one

of claims 1-8.

12. A method of treating a viral infection in a patient in need thereof, comprising the
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step of administering to the patient an effective amount of the pharmaceutical composition of any

one of claims 1-8.

13. A method of treating a condition or disorder caused by a virus in a patient in need
thereof, comprising the step of administering an animal an effective amount of the

pharmaceutical composition of any one of claims 1-8.

14.  The method of Claim 13, wherein the condition or disorder is caused by a virus
selected from the group consisting of herpes simplex 1, herpes simplex 2, varicella zoster virus,

cytomegalovirus and Epstein-Barr virus.

15. A method of improving the bioavailability of acyclovir in an animal in need
thereof, the methed comprising the step of administering a formulation of any one of claims 1, 2

or 3.

16. A method of preparing a pharmaceutical composition comprising the step of

mixing at least one delivery agent compound and acyclovir or a salt or prodrug thereof.
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