ACYCLOVI R FORMULATI ONS [1] This application clains the benefit of U S
Provi si onal Application No. 60/573,003, filed May 19, 2004, which is hereby
i ncorporated by reference. FIELD OF THE I NVENTION [2] The present invention
relates to an acyclovir fornulation having i nproved bioavailability
resulting in inproved efficacy and/or requiring | ess frequent

adm ni stration. BACKGROUND OF THE | NVENTI ON [3] Acyclovir
(9-((2-hydroxyet hoxy) met hyl )guanine) is an antiviral which inhibits hunman
her pes viruses, including herpes sinplex types 1 (HSV-1) and 2 (HSV-2),
varicella zoster, Epstein-Barr virus (EBV) and cytonegal ovirus (CW). The
inhibitory activity of acyclovir is highly selective for these viruses.

O Brien and Canpoli-Richards, Drugs, 37:233- 309 (1989). The chem cal
conposition of acyclovir is reported in Shaffer, et al. (J. Med. Chem
14:367 (1971)), U.S. Patenty&oc1HVIROrORMuRIoNS Pat ent Specification No.
1,523,865, all of which are hereby 1 ncorporated by reference. [4] Acyclovir
has been denonstrated to be a potent antiviral agent, particularly against
herpes viruses. Shaffer, et al. Nature 272:583-585 (1978). Acyclovir has

al so been ddhpnsThiabgdichtivneldiac thebehefit s£{) St Posisioaatppliedtiotd Nat newl y

acquired_yviral dis e s.geni tal. herpes sipplex, shingles, and
vari cel I%p/yég}oé’rdﬁle‘g@rg’é\i?ﬂ%@g Wi’&ﬂlj‘tq%ﬂ?fﬁ’ryi lemﬁgi%ff& ™if-ecti ons. Balfour, J.
Med. Virology, 51:74-81 ( 1993). Morbidity and nortality fromviral disease

have been reduced b re- and postoperative prophylaxis with long-term (> 6
nont hs) py. Prentice et al., Lancet 343:749-753 (1994).

N
Concur ent aqyel oY etk Aok RS BRI DR korBEBRUp RRSmBINERed t he

survival of S patlents by one year en acyclovir therapy was begun at
time of Woavgilaulity resdting in imptoved efficanyrand/prueeuiring fetsdrequant adidistgidon; 1994) .
Addi tionally, acyclovir therapy for acute varicell a-zoster di sease reduces
fever, chronic pain, and the progression of rash and accel erates cutaneous
heal i ng. BACKIGROUNDEOF TEFSINVENTHON but are not limted to, nucocutaneous,

ocular, and Ypt el C ovir (9-((2-hydroxyethoxy)methyl)guanine) is an antiviral which inhibits
human herpes viruses, including herpes simplex types 1 (HSV-1) and 2 (HSV-2), varicella
zoster, Epstein-Barr virus (EBV) and cytomegalovirus (CMV). The inhibitory activity of

acyclovir is highly selective for these viruses. O'Brien and Campoli-Richards, Drugs, 37:233-
309 (1989). The chemical composition of acyclovir is reported in Shaffer, et al. (J. Med. Chem.
14:367 (1971)), U.S. Patent No. 4,199,574, and UK Patent Specification No. 1,523,865, all of
which are hereby incorporated by reference.

[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., Ann. 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.



her pes sinplex infections (HSV), including in human i munodefici ency virus
(HHV)-infected individuals. It is also useful to treat HSV encephalitis,
neonatal HSV infections, and genital herpes (first episode, recurrent and
suppressive therapy for recurrent infections). Further, acyclovir is
effective therapy for varicella-zoster infections, herpes zoster (shingles,
zoster), cytonegalovirus infections, infections and di sorders associ at ed
with Epstein-Barr virus, and the Center for Disease Control states that
oral acyclovir may be used in pregnant wonen. These and other uses are

found in AFI nformati on, Anerican Society of Health System
Phar naci st s, Fsiet H %ﬁ%ﬂsemclu%ggt arcpqt Liptted tq, ARG HAREQUS COAL AR SYSISTRIE her ei n.

[ 6] Acy%@yd dimple® Mmbﬁp@m MREk&heth Iﬁu&aﬁ%&%&ﬁﬁc&ﬁ@&%(ﬁl‘\q iRfdSegnsi on for
oral admnistration. adm nistered acyclovir I's slo and

errat i candividualss dtiselgo wiﬁtfﬁ tqge%@%v dicenkolitis, nesinplat I;{SVBafpmm,tan‘%/ gefitpl
Physi ci r a (1994).
Over haliil t{ﬁﬁ% ngsa% e g“%:i% r gﬁé Iasﬁlv%%hr]eﬁ%’y drleFor nu\l’:‘g%@ rrgsltééver ed in the

feces. aSphov@fif effeceive ﬂnbrapy e tvamice]la-20kRer BifSetioBE) hérpSs/fdter Fshmg]ses eotter),r espond to
acyclovir thera ari s from adequa d ,fr uency of . dose or
to%/al dzﬁ"‘io ‘ggﬁsg%gﬂogﬂf&ﬁcgﬁﬁso%a‘sg#é ,as8 FQB’%‘ %‘rs%is ﬁ%ﬁ emi“{]tP‘ésti ne;
or, res lG‘ehﬁflfor Viseade Colntral dhfies thAt REtE hoycldvir m@ ‘be Mbddah p@gnanbwbindl- FHese adD93) .

The need for rea ily .ab org}m ral antiviral agents h%g (%een identified as
i per at iohT P aret AR S Qi i amation, dussican Say B Heth Sy *Bopul at i ons
since |@'ﬂ%ﬂa@fsﬁ‘ﬂiéﬂm@sﬂémbs'vﬂu&ﬁiﬁdcb@%fa‘t’e% ﬁ@ﬂreﬁ%éﬁnce with currently

avail abl e oral acyclovir fornulations is difficult. Katlam, J. Med.
Vi rol ogy 51: 18- 18eycioviro® currently seapksted\As eanshlep dshdats o suenengiemor gl | very which

perm tted oy rb‘g}gﬁm%ﬂeﬁﬁéyc o%ﬁ%s?ﬁ%lg%ﬂ&“ergéﬁ%%ly&ﬂs&%eve tﬁs hggl litate

conpliance. |7 ous aft have e oral
del i ver yimbailmbility. cBai'nhart (&dS, Ph)Ea‘lems{tDeNoRefEr,eﬁékQthﬂGll Nvhi Mlednca;l HBeenarlnys

i ncor po ses.water di.spersible tablet ontalnlng
neyct ovi oSl PRertIAS we b e PRTDLY Rafeit FpBioR e i b S48, 500 " Iy
of  acydchaskter etEhethﬁbl E125583 53 81078). Faituréifoiredpofd R\ ydlber theapy mial afidel i ty of
t he acyc] ovir.. ent 3 di scl oses a m.croenul sion
syst em f asdsige F@wvww'\'g%sem B T e BAERAADPTERITRCS A
wat er - i Hmﬂalblso fiod it inistirde; GG wGisant viralduaRR! SAAdd, V. MAgRKTog PEBRSE44Ir Opl et s.
The dropl ets have an avera%e dropl et size of 20- 40 npanometers and are

(1993). The need for readily absorbed oral antiviral agents has been identified as imperative for

treatment of viral diseases to both patient populations since long term IV treatment is restrictive

and compliance with currently available oral acyclovir formulations is difficult. Katlama, J.

Med. Virology S1:128-133 (1993). An acyclovir preparation for oral delivery which permitted

lower dosing and less frequent administration would facilitate compliance.
| {7  Previous attempts have been made to improve the oral delivery of acyclovir. U.S.
Patent No. 5,629,016, which is hereby incorporated by reference, 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.
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uniformy dispersed in the continuous oil phase. -2 [9] Although, previous
attenpts have been nade to i nprove the delivery and bioavailability of
acyclovir, .these attenpts have had limted success. Therefore, there is a
need for oral acyclovir fornulations having increased bioavailability.
SUMVARY OF THE | NVENTI ON [ 10] The present invention provides a conposition
(e.g., a pharnmaceutical conposition) conprising (a) at |east one delivery
agent conpound and (b) acyclovir or a salt, ester, or prodrug thereof.
Preferably, the conposition includes a therapeutically effective anount of

acyclovir and th el ivery agent cqonpound. The conpositjon of fhe present
i nvention Rgh At Rrﬁ*éowtﬁe@afs@ambea% BV FPEE fhersfel«l‘éea_%é%d its
bi oavai {,3Rallatilty 6PIRBLEE, thdde aeFRE Bdve Bhd PRitedNut&BY I THRGord ShérY lf‘sravne@@ent

conpound. The conposition is particularly well suited for ora

adm ni sfor aral esyclovr penlations having insoaprd bicavailebitovi des bi oavailability (i . e.
AUC) substantially equivalent to the current acyclovir fornulations

mar keted as Zovirax (U. S. FDA NDA No. 18828,19909, or 20089) when: (1) 200,

400, or SEMMABYWOF IHEINNENTIONadm ni stered every 4 hours 5 tinmes daily,
(2) 400 ng acyclovir is admnistered 2 tines dail 200 ng of
acyclovir i gfl%]dm Fgrte%efl%]&v%naofl%osv 1‘%5? F?/?P"S’(“z??n%“z%oa m(’e’g@%}%l ovir is

adm ni 3 E(ﬁilipbéiti?n)tcbﬂipﬁsif@(ab h‘t,c}eeﬁf clme(cﬁ)ive?jaﬁ)geﬁgcdﬁipoaﬁd/aigquj dcyblaviﬁdrrﬁbdait,St ered 5
times daily. [11 referr el jvery agent cqnpounds inc]ude, but are not

i i t ed¥®; ormradelﬂ[tgérecrfyaf%«?@ﬂ& %‘;ﬂn}l’_é.’ﬁ‘g%)“&]éia?% tgeraafelflea,ﬂye ective

N-(10-[ %hMBP&éyéw&Wtﬂl@dHlip%qgﬁﬁ@&hfouﬁ&l Bhe dulposition of the present invention
chIoro-2-hydroxy-benzo¥I)anlno] utanoic acid (also known as 4-[(2-hydroxy-4-

cbl or obéasilityasthedchugr of aeelavie jud igereaepityiyiorvoilshilily eomparerbierdwirismatiotocapr yl i ¢
Corq. . SRttt BN e RO RO A RNl Afflor BB 20
hydr at esdmihistratioh. Piefezabdy lthe @apobition providestarqyhidability §icdiAlIR)sabstantially
equivalent to the current acyclovir formulations marketed as Zovirax® (U.S. FDA NDA No.
118828, 19909, or 20089) when:
(1) 200, 400, or 800 mg of acyclovir is administered every 4 hours 5 times

daily,

(2) 400 mg of acyclovir is administered 2 times daily,

(3 200 mg of acyclovir is administered 3 times daily,

(4 200 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]lamino)caprylic acid, N-(10-[2-hydroxybenzoyl]amino)decanoic acid, 4-[(4-
chloro-2-hydroxy-benzoyl)amino Jbutanoic acid (also known as 4-[(2-hydroxy-4-
chlorobenzoyl)amino Jbutanoate), 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 sait,
such as a monosodium or disodium salt.
[12] Inone embodiment, the composition comprises acyclovir or a salt, ester, or

prodmg thereof and at least one delivery agent of the following structure or a salt (e.g., a
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such as a nonosodi um or disodiumsalt. [12] In one enbodi nent, the
conposition conprises acyclovir or a salt, ester, or prodrug thereof and at
| east one delivery agent of the following structure or a salt (e.g., a -3
pharmaceutically acceptable salt) thereof: ORBO 11 1 11 200-Ar-C |
-R7-C-OH Formula A wherein Ar is phenyl or naphthyl; Ar is optionally
substituted with one or nore of -COH, halogen, CI-C4 alkyl, C-C4 alkenyl,
Cl-C4 al koxy or Cl-C4 hal oal koxy; R7 is C4-C20 al kyl, C4-C20 al kenyl
phenyl, naphthyl, (Cl-Co alkyl) phenyl, (Cl-Clo alkenyl)phenyl, (C-Co

al kyl') napht hyl. cl-g Q9 al | ). napht hyl, phenyl (Cl-C o al kyl),
phenyl(EﬁgE?g%ﬁfQQHVﬁ?#%hﬁﬂﬁgﬂ%?%CI-CIo al kyl), or naphthyl (Cl-do al kenyl);
Re is hydrogen, Cl to C4 alkyl,gC2 to (4 alkenyl, Cl to C4 al koxy, or Cl-C4
hal oal koxy; R7 is optionalqy sybstitutpd with O to C4 alkyl, C to C4

al kenyl, C to C4, kgng CH- A4 halpal koxy,..-OH, - SH, = - RO , or any

conbi nati on thereof; i s hydrogen, C to al kyerm to C4 al kenyl ;
and R7 iggeRpiionally interrupted by oxygen, nitrogen, sulfur or any

conmbi nation thereof. According to one enbodi nent, the conpounds are not
substituted OF isPhspyl arRapbthyk oup in the position al pha to the acid group.

[13] In anot Refs pEBRAY TRimtel REthGRATBLRbI0P IO HERIgES ©5-(BGUEA, ¥yid, or a salt,

ester, or prodrug théereof and at |east one delivery agent of the follow ng
st r uct urkkenyl, G-Satlkoxyer §:-Cs haloglhasyhaceut i cal | y acceptabl e salt) thereof: R4

~ RS RS Ris C4-Cao alkyl, C4-Co alkenyl, phenyl, naphthyl, (C1-Cio alkyl) phenyl, (Ci-Cio
alkenyl)phenyl, (C-Cyo alkyl) naphthyl, (C;-Co alkenyl) naphthyl, phenyl(C;-C;p alkyl),
phenyl(C;-C; alkenyl), naphthyl(C,-Cg alkyl), or naphthyl(C;-Cyo alkenyl);
R%is hydrogen, C; to Cs4 alkyl, C; to C, alkenyl, C; to C4 alkoxy, or Cy-C4 haloalkoxy;
R’is optionally substituted with C; to C4 alkyl, C, to C4 alkenyl, C; to C4 alkoxy, C4-Cs
haloalkoxy, -OH, -SH, ~CO,R?, orany 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 thereof.
According to one embodiment, 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: :

r*

R R’
RS COOH

R! Formula B

wherein



S ——

RZ / RCOON RI Fornula B wherein -4 R, R2, R,
ogen, Cl-C4 alkyl, C2-C4 al kenyl, Cl1-C4 al koxy, -C(ORs, -NO2,

-CH, hal
- NRQR10,

hal ogen,
-0 -,

opt i onal
-SH, hal

R [ - N |

and R4 are independently H,

or -N9%'R11 (R12)-; RS is H -OH -N®, halogen, -CF3, -NR14R15
14R15R 6 ~13 , -NR ) > am de, Cl-Cl2 al koxy, Ci1-Cl1l2 al kyl, C2-Cl12 al kenyl,
carbamate, carbonate, urea, or -C(OR18; R5 is optionally substituted with

-OH, -SH, or -COOH, R5 is optionally interrupted by 0, N, S,
R6 is a Cl-Cl2 al kyl ene, C2-Cl12 al kenyl ene, or arylene; R6 is

|y substituted with a C1-C4 al kyl, C2-C4 al kenyl, Cl1-C4 al koxy,

ogen, -NH2, or -CO2R5; R6 is optionally interrupted by O or N,

is a bond or arylRhB? R¥7andR* apt indepedeytlsHh-H, thalpgch, G- alk@HC, T2 hlkgey,

| ndopendusion COR, Moy IR NEROR B°0F o o, Rlo, RIL and Ri2

i ndependent |y H a® iCH; @) -Nids)yHalogRi, 3CHF5 -NR HRY | MER “RYPe Qri“gteamide d,at g,
tetrafl uqQroba e,. ar _phosphate; Rl4 5 and R 6 are ipdependently H,
Cl-d o éﬁ‘ﬁw,éuﬁz e %h'EWa Bﬂs‘iﬂﬂtamﬁ%‘%’%@ﬂm'é&’)}éﬁz al kenyl , ~ C2- C12

al kenyl

C2-C12 al kenyl ; an

subst i t uteds whidnati-SabMited witthEh7-omildni & -cedy; A - C10 al kyl
s pprich o al ky%%% “OH i

s is H Cl- , . -NR 14R15 or N R14R15R16

or

- OH,
R7

or

(R 3) Optionally,Riinepticrelly mierrupted bR, Nah@r F(Qise H, and R7 is a bond then
R6 is not a C L%is g:%l— o a]&&e?bk—&lz'alkenylene, or arylene;

R® is optionally substituted with a C,-Cy alkyl, C,-Cy alkenyl, C,-Cy alkoxy, -OH,
-SH, halogen, -NH),, or -CO,RS;
R® is optionally interrupted by O or N;
R’ is a bond or arylene;
R” is optionally substituted with -OH, halogen, -C(O)CHj, -NR'*R!, or -
N'RURIR RV
each occurrence of R® is independently H, C;-C; alkyl, C,-C4 alkenyl, or -NHy;
R%, R RY, and R" independently H or C;-C;p alkyl;
R® is a halide, hydroxide, sulfate, tetrafluoroborate, or phosphate;
R™, R'’ and RS are independently H, C;-Cyo alkyl, C;-Cyo alkyl substituted with —
COOH, C,-Cy; alkenyl, C,-C;, alkenyl substituted with ~COOH, or -C(O)R”;
R is —~OH, C;-Cyo atkyl, or C;-Cy, alkenyl; and
R" is H, C,-Cs alkyl, -OH, -NR"R", or N'RM“R""R"® (R"Y.
Optionally, when R R?, R}, R4, and R® are H, and R is a bond then R is not a C;-Cs, Cs
or Cyp alkyl.
Optionally, when R}, R%, R?, and R* are H, R® is -OH, R’ is a bond then R® is not a C;-C;
atkyl.
Optionally, when at least one of R!, R?, R?, and R*is not H, R’ is -OH, R is a bond, then
R is not a C;-Cy alkyl.
Optionally, when R', R?, and R? are H, R* is -OCHj, R’ is -C(O)CH;, 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 R® is not a
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Optionally, when R, R2, R3, and R4 are H R5 is -CH R7 is a bond then R6
Is not a C1-C3 alkyl. Optionally, when at least one of R, R2, R, and R4
isnot H RS is -OH R7 is a bond, then R6 is not a Cl1-C4 al kyl.
Optionally, when R,. R2, and R3 are H R4 is -OCH3, R5 is -C(OCH3, and R6
Is a bond then R7 is not a C3 alkyl. Optionally, when R, R2, R4, and RS
are H R3is -OH and R7 is a bond then R6 is not a -5 nethyl. [14] In yet
anot her enbodi nent the conposition conprises acyclovir or a salt, ester, or
prodrug thereof and at |east one delivery agent of the follow ng structure
or a salt (e.g., a pharmaceutically acceptable salt) thereof: RZ R3 R R
/I I R6 Ymehyl.a R6 O Fornula C wherein R, R2, R3, R4 and R5 are
independentl¥ H, , or hal oge n, | east, one of . R, R2, R3,
R4 and RS bdi 1@@ aavfbermeﬂbpélmgntfhe egrnms’rgv@aﬁorenmﬁ e oL 1@t estes, or

al kenyl 508mg Me¥do? H&i at%a@dn@@é]ﬂe?ﬁ%nﬂff theaf()HJ)\(nﬂé Mcﬁﬂ@h a Aﬁgé’%dh ng to One
enbodi nent, when s - CN, R2, R3, are H, then
R6 is nmmmmehmaﬂﬁeccepteﬂz)sdy)therep@] Al 'so provi ded is a dosage unit form
(e.g., an oral dosage unit fgrm conprising the conposition of the present
i nvention. The dosage unit fgrmmay be in the formof a liquid or a solid,
such as a tablet, caggule or particﬁp, I ncl udi ng a powder or sachet.

RS OH
O/\H/

R’ 0 Formula C

wherein

RL R%, R3, R* and R’ are independently H, -CN, -OH, -OCH3, or halogen, at least one of
RY R% R®, R? and R’ being -CN; and

R® is a C;-Cy, linear or branched alkylene, alkenylene, arylene, alkyl(arylene) or
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 ((CHy),).

[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
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[16] Anot her enbodinent is a nmethod for adm nistering acyclovir or a salt,
ester, or prodrug thereof to an animal (preferably a mammal and nore
preferably a human) in need thereof, by adm nistering the conposition or
dosage unit fornm(s) of the present invention to the aninmal. The preferred
route of admnistration is oral. [17] Yet another enbodinent is a nethod of
treating conditions or disorders caused by a virus in an aninmal (preferably
a mamual and nore preferably a human)in need thereof by admnistering an
effective anount of the conposition or dosage unit forn(s) of the present

I nvention_to the animal. |n_other rds, fecti noypt .of the delivery
agent cH® ﬁ‘B@fﬁfg givery of ghej acyqloirPr st Fiet: \9’ePr§?S‘6‘$ ﬂieFFQ\f[ér&% gFtr‘Vecﬂm‘&m% alt,
ester, Qfg ryt@é#&ﬁegnéah%ﬁpa‘uv@&go@@ o@fa{?@ﬁvﬁr\&?a(ﬁﬂﬁﬂdﬁed (e.g., a therapeutically
effective ‘amount) of “acyclovir i's admnistered. [18] Yet another enbodi nent
is a method [1&r Nﬁéﬁ@thgembﬂdumnt isresneshodifios eatiag songifiene dr dibgrdess gawseds in an

he ani hof ARSHTH ocAo TRRRR ALP R o E ARl RUBRI by B BN Ol e

uni t f otheesijnabd thedapeutipslbyseffettivieramenitiof the cBmpbsitbmntidbsage sniafuim(s) sHhibder s,

| ude but t d t b the h
an 1y PR YRR cScheppiitons R fiacs SRS yf ottt edio doosh dusefbPy
var i cel {gysgostt e héfhéstfﬁmﬁyzt*e(r) exafiple? Ha?@d ﬁiﬁbl"ek'?x ahmmseﬁreﬁsw NmB3IV ¥j,r us

(EBV), and ot her erpes virus i nf I ons feline herpes virus

i nfecti Em@)ﬂla Fos@7 viteroVi780), eityertialowines (GMY), r’f&isihch@T vigpsceEBVgand] athes

I nfecti e her | nf ect i. ch as herpes sinplex 1 and 2
V|ruses8 “TE“&ENWQ¥@ PﬁB?ng98§€§$§V?§US (vzV), cytonegal ovirus (CW)
and Epstein-[Bgyr Aﬁoﬂﬂﬁerﬁﬁlaiﬁ)antﬁradn@mdaaffubah@e&uyinlf@ﬁommspemwl&rﬁe@ g.

feline Q@WBes viru |nfections) In a F n.or_non- hynman an

admini s Pies sueh asthemet sipelex 4 3pdAvingyes (HRV LSV &) vptss GFOSEFéé’Elj% for m of
the presatthedalbVEN dCMV) inatﬂpsté’ﬁtsmiub@Esepiam%tﬁamerﬁe§vﬁlsr1ﬁfe&ﬁﬁs@é treating

clinical conditions aor synptonms which are caused Dy the viruses enunerated

above, felies baapasgireingretipns) ierhaman pxnomipmpatanimal by adpinistaripg a0 eiestive sor es and
geni t al ohBif G hOloindds A14h 8oz UG o HPAEth il N pOX and | shingl es

(caused by varicell'a zoster CW-pneunonia and retinitis, particularly
in [20] Yet another embodiment is a method of treating clinical conditions or symptoms

which are caused by the viruses enumerated above, including herpetic karatitis, herpetic
encaphalitis, cold sores and genital infections (caused by herpes simplex), chicken pox and
shingles (caused by varicella zoster) and CMV-pneumonia and retinitis, particularly in
immunocompromised patients including renal and bone marrow transplant patients and patients
with Acquired Immune Deficiency Syndrome (AIDS) by administering an effective amount of
the composition or dosage unit form of the present invention. Epstein-Barr virus (EVB) causes

. infectious mononucleosis, and is also suggested as the causative agent of nasopharyngeal cancer,
immunoblastic lymphoma, Burkitt's lymphoma and hairy lenkoplakia.

[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.



L i

I nununoconprom sed patients including renal and bone marrow transpl ant
patients and patients wth Acquired I mrune Deficiency Syndrone (AIDS) by
adm ni stering an effective amount of the conposition or dosage unit form of
the present invention. Epstein-Barr virus (EVB) causes infectious

nmononucl eosis, and is al so suggested as the causative agent of nasopharyngeal
cancer, immunoblastic |ynphoma, Burkitt's |ynphoma and hairy | eukopl aki a.

[ 21] Yet another enbodinment is a nethod of treating viral infections in an
animal (preferably a mammal and nore preferably a human) in need thereof by
adm nistering to the animal a therapeutically effective anobunt of the
corrposi t i on [az] dakagthenibbdimeitds a pikthbd for apute sedtinent oy Rithésastelianer al |y, the

vi ral fections are those treatable w th. acyclaovir | t ester, or
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thereof by adm nistering (preferably orally) an effectivé anount of the
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18828, o g8, ) o HREN R 0 e s e oid it gt sy B0k er y 4
hour s 5timb§d6i‘l§' d‘ﬁdetreannéﬂhmtyrbeabﬁfmﬂ&dfmyt@m@@atl nued for 7 to 10 days. [23]
Yet anot her enbodinent. is a for treatnent of gltlal epi sodes and/ or

the managennt ofet Arather F@h?‘{m té?)él%theﬁf‘ﬁé'i‘?f“ﬁif‘t Hdpipelspispdes apdipgthe | n need
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pharmaceut i cal osition of ?fégresent i nvention. Preferably for the
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400 f) i
0 BN bR fg LN by S il i) T

adm ni stere ours a ess

t r eat nefd.g.je0p nigeofaoyrovinumera thalar efivdleytof a st exfprodrtg therebf) ds qalrm'nimdut i cal
t bi AUC t | t
fo The SUFF SRS e dre RS bkt b Tt e B oo B P ok 10 B DA o

Preferably, the pharmaceutical composition provides bioavailability (i.e., AUC) substantially

equivalent to the current acyclovir formulations marketed as Zovirax® (U.S. FDA NDA No.
18828, 19909, or 20089) when 800 mg of acyclovir is administered every 4 hours 5 times daily.
[24] Preferably for chronic suppressive therapy for recurrent genital herpes, the
composition is administered once daily or less frequently. The treatment may be continued for
. up to 12 months, followed by re-evaluation. Preferably, the composition provides bioavailability
(i.e., AUC) substantially equivalent to the current acyclovir formulations marketed as Zovirax®
(U.S. FDA NDA No. 18828, 19909, or 20089) when:
/ (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
(4 200 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 admnistered every 4
hours 5 tinmes daily. [24] Preferably for chronic suppressive therapy for
recurrent LYgenital her pes, the conposition is adm nistered once daily or

| ess freqYeRt2095/113932 treatment may be continued for up treThES2008M106s

foll owed by re-evaluation. Preferably, the conposition provides

bi cavailability (i.e., AUC) substantially equivalent to the current
acyclovir formulations marketed as Zovirax(r) (U S. FDANDANo. 18828, 19909,
or 20089) when: (1) 400 ng of acyclovir is admnistered 2 tines daily, (2)
200 ng of acyclovir is admnistered 3 tinmes daily, (3) 200 ng of acyclovir
i s adniblent @ivestich, (ProRfabliatht yompésitjdxﬂoefz,% MPkglapedlyelevir of 8 nigdy ni stered 5
times daily. Treatnment may be continued for up to 12 nonths, followed by
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chil dr A9 umm& IL.ti,on can be
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adm ni @E&regqftﬂg provi de the equival ent bioavailability as 800 ng of the
current acyclovir fornulations marketed as Zovirax(r) (U S. FDA NDA No.
18828, 1990[6]or Ya0haither emthodiinentds e anetlod ofipeepadag b yomp@ifonveftthepresdnt r

by i PGP RS TR BTy A A CORDOT AP ARy B BAAT or & sal ¢
est er, pRimgthedbeg thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

[27] Figure 1 is a graph of the plasma concentrations (ng/ml + standard error) of
acyclovir versus time after oral administration with and without the delivery agent SNAC or
SNAD by the procedure described in Example 1.

[28] Figures 2,4, and 6-10 are graphs of the plasma concentrations (ug/ml +
standard error) of acyclovir versus time after intravenous or oral administration with 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 plasma concentrations (ug/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.
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BRI EF DESCRI PTION OF THE DRAWNGS [27] Figure 1 is a graph of the plasm
concentrations (ng/m +standard error) of acyclovir versus tine after oral
adm nistration with and wi 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 plasma concentrations (ug/m + standard error) of acyclovir versus tine
after intravenous or oral admnistration with or wthout the delivery agent
SNAC of formulations 1, 3, and 5-9 shown in table 2, respectively, by the
procedure described in Exanple 2. 129] Figure 3 shows graphs of the plasma
concentrations (ug/m + standard error) of acyclovir versus tine after oral
adm ni strati [30] of Fifurp 5400 graph of tireypanooncenfrmidnh(opgtiml at diahdav@eryor) afent ) of
fornulation 5 (shown in table 2) or. (Zéwg%ﬁqg .0of acyclovjr and %48 mg of the
del i ver oy VerNHIG AlteTAh AdgihisFation O CIPHT (wont peeliveryagedt plel y, by
the proggghg | | g%@£g¢ . ' ' aph of the
serum Cmcena{ﬁpg??(ﬁ;ﬁﬁr{%&%ﬁ@, stan ae?yd%gﬁe(?’}rg)gegkelﬂg%ﬁﬁlg%\%l? v %egius tinme after
oral adm nistration of valacyclovir (w thout a delivery agent) of

f or mul at 1 0 e iﬁ&f%ﬂi@ﬁﬁiﬁgiﬁﬁb , by the procedure described in
Exanpl e =2 “FAFCED D ENTI ON Definitions [31] The term
"hydrate" as used herein includes, but is not limted to, (i) a substance
cont ai niDefinitkher conbi ned in the nolecular formand (ii) a crystalline

subst ance copt,ai nj,ng on, or ,,nor e | ecu f water of crystallization or a
crystalline Eﬂ?e?bﬁﬁﬂabﬁwﬁﬁ?iﬁ§W#9§§ﬂﬁ£F%§§&?§E?n?ﬁgmgéﬁﬁ#5§8P &% as used
her ei N iddfthidh@ Swated dbmbified i@ tthd tdledust frth and (i) @pstdlde substadcOBdrtaisiOFBhEX Of

nol ecul es or ions_of a solvent w th nolecules or |ons of the dellvery agent
conpound goresapiecules of water ofsrystalgaipworgrerisipiing meatiriab pataining e Watsle ¢ er m

'r']del ivery ageny” TiRh&ehs“sbRaRMYs @bd hdisin SRIVI¥E bt 18 Hmifed 1) 2 WidliRulaflbsSCl 0sed
erein.
ionic complex of molecules or ions of a solvent with molecules or ions of the delivery agent

compound or salt thereof, or hydrate or solvate thereof.

[33] The term “delivery agent” refers to any of the delivery agent compounds
disclosed herein.

[34] The term “SNAC” refers to the monosodium salt of N-(8-[2-hydroxybenzoyl]-
amino)caprylic acid, unless otherwise indicated. Unless otherwise noted, the term “SNAC”
refers to all forms of SNAC, including all amorphous and polymorphic forms of SNAC, 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. WO00/46182 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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[34] The term "SNAC' refers to the nonosodi um salt of

N- (8-[ 2- hydr oxybenzoyl ] - am no)caprylic acid, unless otherw se indicated.
Unl ess otherwi se noted, the term"SNAC' refers to all forms of SNAC,

i ncluding all anorphous and pol ynorphic forms of SNAC, 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 tri hydrate"” as used herein refers to a crystalline formof SNAC in
whi ch three nol ecul es of water are associated with each nolecule of SNAC

SNAC can be E,’repare‘g by the procedures degcribed in U S,  Patent No,
5, 650, 386 anb7l nt4% rediertisamoprisf deliershagenio ds anyysony teedelivery weerd Mbobe3. [ 35]

The ter%sbﬂy%%ofﬁaﬁ{a&spgamg%@%@,aqggae Bludt 0P hcyRlobir Otd Ay Ry Gy benzoy! T -

am no) decanoi ¢ aci d, unless rw se I ndicated. "The term "di sodi um salt of
SNAD"' r eflamdstration (syph ag fhwegidispussed it thisfapplication including, but not limited to, the oral

10 TR b RO Mo s, o

acycl ov I's an a acyclo reat or prevent
a condi bueml, ivagmall indlargadirgamelsmto whomit is adm ni stered over sone period

of tine, e. ovi des a jherapeutic effect during, a,desired dosing
interval . - 18’%3%%?“" é?%eﬁﬁ%gﬁmawpﬁﬁ%%éﬁg"miegnd%‘??ﬁ)drmunt of
t he del irnyRéentd BRAFHMRE hearWhfld! oF ShehainRicoltiAdticlvakud Lfilsst JTier@ s Syebifie@n of a

desired amount of acyclovir via any route of adm ni strag'i'p"n ('such as those
di scussed i n[3%i sAuysed herein aethin the spanded clapg, thesingrianforay "a'0’any"19ad or al

(€.9., ago hﬂie'%hﬂélg&%ﬁﬁt% uh B Ak 1t i&ﬁé&ttés%itﬂl}\ﬁ§é.i?ﬁlls fof ?&}#ﬁﬂe, nasal,
pul nonary,  der nmal, uccal , vaginal, and/or ocular route). 138 e term
"mean", refeencegp Exmdicadedanghindes mpeer miore of sich glolegules "yreagenticinclideslope or epr esent s
the arith } I f ann ki el hc, val u t herw se
speci fi ed. I}ES{ %ﬁ%reéégﬁgﬁ%’rrg%%ggﬁ %g}qﬁg&%g}b%ﬁd %gnec(f%ziilil (;r% Sﬁﬁ%ﬁg si ngul ar
forns " ajfferémantibodies) aid fefsrénce toc'lthedeethddriadludes feferente o equivadent dtée apdnt ext
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such di fhetlicdseschi@ddBieth. reference to "an anti body" includes one or nore of
such different antibodies, and ahe];neer enc_tehj]'g o -t krlef melt hod” includes reference
to equival ent40dt 6’5@ tergy 'about” generally means wi 10%, preferably within 5%, and more
preferably within 1% of a given value or range.
[41] The terms “alkyl” and “alkenyl” as used herein include linear and branched
alkyl and alkenyl substituents, respectively.
{42] The phrase "pharmaceutically acceptable” refers to additives or compositions
that are physiologically tolerable and do not typically produce an allergic or similar untoward
reaction, such as gastric upset, dizziness and the like, when administered 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] As used 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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met hods known to those of ordinary skill in the art that could be nodified
or substituted for the nethods described herein. [40] The term "about™
generally neans within 10% preferably within 5% and nore preferably
within % of a given value or range. [41] The ternms "al kyl"” and "al kenyl" as
used herein include |inear and branched alkyl and al kenyl substituents,
respectively. [42] The phrase "pharmaceutically acceptable" refers to
additives or conpositions that are physiologically tolerable and do not
typically produce an allergic or simlar untoward reaction, such as gastric
upset, dj.zzjness, and the.li. n.admni stered..to.a manmal . [43] By
"conditi Sﬁ)rdgg aB;a/s%rreglécrm%gﬁgggo a;e\lt}‘go}\’/llng UsYOIPe aa%?orgfﬁy condi tion or disorder
in an ani mal thap)idiceing beillecatseat 1dngt one eymptomaifadisbider ara magnalyat ed by a
virus. Sucih,cgt}g)di ti ons, or i sorders include, but are not limted to, those
caused dyclUdingorexagple, HRPqtealdsmea Phni |y, for exanple, herpes sinplex 1 and 2

viruses (HSV 1, H@Yrelitviny of Alle@iatisy the Sitesity ddibt dirdEd of a BHifstRER oTi T US
(CW), Epstein-Barr virus (EBV), and other herpes virus infections (e.g.

EBY), al _h .
feline dwrseexperienssd by p mepmshgrloding dut nat ligajted to) dlrase phich ges in sspense foet
i ncl udes; OnRHALNIPLE, RbsshidCdl hW Si%old Bhp@hties ! Themt@leaflal ildigeonset
(i.e., t%@pgﬁgﬁgigrwt [o} cglcs'lggnlilll@g% nanit?%]gtatﬁ%Zn ofea -ell di sgé]glgg) and/ or
r educi ngprophslaciiely pfevelaing) aping diedingndlesiating) gelmvid sdtexheg, renfedyingel i evi ng or
alleviating at. |east one s tom of .. i sorder in.a manmal incl udi ng for
exanpl o, ihaling, FAvER os MR8 i Bonfe 36 b hesal 1R PRE PR ot ik PN anch or
dur at i ororalie predispositiesstoatardthie ednditiondi sor der experienced by a manmal incl udi ng
but not limted to, those which are in response to a given stinmulus (e.g.,
pressure, tissue injury or cold tenperature). The term"treat"” al so includes

prophyl agdycleair! y preventing, curing, healing, alleviating, relieving,
altering, renedyi II]T? ameliorating, i ‘rsr(grovi ng, or affecting a condition
(e.g., a di séde) The tan sycyplowinsretsrs toR2yrysthaxymethyl) gpaamns, Syitablosaits | on

toward t@%., f)ﬂd}ﬂliaééuﬁ&lly acceptable salts) and esters of acyclovir are described in U.S. Patent No.

4,199,574, which is hereby incorporated by reference, and include, but are not limited to, sodium
acyclovir and acyclovir valerate. Acyclovir also forms acid addition salts, such as with
hydrochloric, sulphuric, phosphoric, maleic, fumaric, citric, tartaric, lactic and acetic acid.

[46] A synthesis of acyclovir is disclosed in U.S. Patents No. 4,199,574, which is
hereby incorporated by reference. Acyclovir is commercially available from GlaxoSmithKline
(Research Triangle Park, NC) under the tradename Zovirax ™.

[47] Any 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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Acyclovir [45] The term "acyclovir" refers to 9-(2-hydroxyethoxynethyl)
guani ne. Suitable salts (e.g., pharmaceutically acceptable salts) and
esters of acyclovir are described in U S. Patent No. 4,199,574, which is
hereby incorporated by reference, and include, but are not Iimted to,

sodi um acyclovir and acyclovir valerate. Acyclovir also forns acid addition
salts, such as with hydrochloric, sulphuric, phosphoric, maleic, fumaric,
citric, tartaric, lactic and-acetic acid. [46] A synthesis of acyclovir is
disclosed in U S. Patents No. 4,199,574, which is hereby incorporated by
reference. Acyclovir is commercially available from d axoSm t hKi ne

(Research Triangle Park, NC) under the tradenane ZoviraxTM [47] Any prodrug
which is converted in vivo to 9-(2-pydroxyethoxynmethyl) guanine can also be
used. The term "prodrug" as used i n ingludes pharnaceutically acceptable
salts of the drug. Acyclovir p f%?e substituted purines of the

formula: -12 R N NN 112N N | or salts thereof, wherein: R
i s hydrogen, hydroxy, or am no; or sulphur; Y is hydrogen or
hydroxymet hyl ; and Z is -Hy{F 16 , -OCOCH(RI ) NH2, wherein Rl is

- CH CH3] 2. [48] Sui t abl e acﬁcIOV|r prodrug$, include but are not limted to,
those described in U S. Patents Nos. 4,608y &68ca4 758,572 and 4, 957, 924,

all of which are hereby incorporated by refefence. A non- limting exanple
of such a prodrug is 2-[(2-am no-1, 6-di hydro- % oxo0- 914-

or salts thereof, wherein:

R is hydrogen, hydroxy, or amino;

X is oxygen or sulphur;

Y is hydrogen or hydroxymethyl; and

Zis -H, Cyj¢alkyl, or -OCOCH(R;)NH2, wherein R; is -CH[CH3}..

[48]  Suitable acyclovir prodrugs, include but are not limited to, those described in U.S.
Patents Nos. 4,609,662, 4,758,572 and 4,957,924, all of which are hereby incorporated by
reference. A non-limiting example of such a prodrug is 2-[(2-amino-1,6-dihydro-6-oxo- 9H-
purin-9-yl)methoxy]ethyl ester (valacyclovir) and its pharmaceutically acceptable salts.
Valacyclovir is commercially available as its hydrochloride salt from GlaxoSmithKline
(Research Triangle Park, NC) under the tradename Valtrex™

[49]1 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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purin-9-yl)net hoxy] ethyl ester (valacyclovir) and its pharmaceutically
acceptable salts. Valacyclovir is commercially available as its

hydrochl ori de salt from d axoSmthKline (Research Triangle Park, NC) under
the tradenane Valtrex. [49] Therapeutically effective amounts of a acyclovir

for use in treatnment of all conditions and disorders described herein, is
an anount sufficient to suppress or alleviate conditions associated with
the viral infection. As will be recognized by those in the field, an

effective anount of therapeutic agent will vary with many factors including
the potency of the acyclovir.or salt, ester, or prodrug thereof, the age
and wei @&mgdcfg/daln&)ap@itqnehﬂwelght@f amloymxemop;dmg‘to andthergowddiniegh therdosé sor der t o
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ester, eted peri phe a dose of
about 0.1 to[SapoumheZEﬁkldm aﬁ@ﬂelivlefmm&tmbmbmhﬂdyay beaidgpittistatd kdperateeﬁd)rpl ent per

day (ng/k /da , about to about 10 / , or, about to about -13 20
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enbodi Methpouh §raf B8 BdrhifisteRAQESaratEly BB{oshéeaYith &hﬁsoﬁm loF @amstsgﬁi%nmxt be
adm ni stered either as a single or_ divided dose. | The acycl ovir and

del i ver gxhibibmtividmebuitrdsushgs eompaundsiised tetiset reteqyifie Yons(parigasbdlV wi t h one
nor e | liyery agent

compound e ek, aaRE S eDny AR IAP Candl S pBBRIER ATy,

conposi extgbit adtivity as @ohndhqtldareﬂuqlaseaﬂhﬂatm \Buﬁtyble sb@mclagtldﬁcrn@man@ls used to

treat retrovir.al ctio rthcul fec )

3' - azi dbnhébltodse %u {’1% nopls t!hm % ra%oaxﬁ so%lrc fegga%%%]fct?ﬁsgns t hat

exhi bi t intdhitoyd, h\;chasthbsdﬂimw@écﬁﬁﬁ] SlePateadNthesm g8B/wiich B hsrebpincopblatd by

ri bonucl eoti de reductase inhibitors incl ude, but are not limted to,

t hi ocar E?fFFG?ﬁ?drazone ri bonucl eoti de reductase inhibitors, such as those

disclosed in U S. Patent No. 5,393,883, which is hereby incorporated by

reference. Deli ver Agent Compounds [52] The delivery agent conpound may be

any of #eS¥IYAZERYL HRPPUNAS 6 699, 467, 6, 663,898, 6,693, 208, 6, 693,073,

6,693, 898, 6[5@?3 ﬁi%lleh&rﬁéh@nﬂc%&po@xd%é’y Blehy oPthBse/dedztbed in 6,699,467,
6,663,898, 6,693,208, 6,693,073, 6,693,898, 6,663,887, 6,646,162, 6,642,411, 6,627,228,
6,623,731, 6,610,329, 6,558,706, 6,525,020, 6,461,643, 6,461,545, 6,440,929, 6,428,780,
6,413,550, 6,399,798, 6,395,774, 6,391,303, 6,384,278, 6,375,983, 6,358,504, 6,346,242,
6,344,213, 6,331,318, 6,313,088, 6,245,359, 6,242,495, 6,221,367, 6,180,140, 6,100,298,
6,100,285, 6,099,856, 6,090,958, 6,084,112, 6,071,510, 6,060,513, 6,051,561, 6,051,258,
6,001,347, 5,990,166, 5,989,539, 5,976,569, 5,972,387, 5,965,121, 5,962,710, 5,958,451,
5,955,503, 5,939,381, 5,935,601, 5,879,681, 5,876,710, 5,866,536, 5,863,944, 5,840,340,
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, W095/28838,
'W096/10396, W096/09813, W0O96/12473, W0O97/36480, 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
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6, 623, 731, 6,610,329, 6,558,706, 6,525,020, 6,461, 643, 6,461, 545, 6, 440, 929,
6, 428, 780, 6,413,550, 6,399, 798, 6,395,774, 6,391, 303, 6, 384, 278,
6, 375,983, 6,358,504, 6, 346,242, 6,344,213, 6,331, 318, 6, 313, 088,
6, 245, 359, 6, 242,495, 6, 221, 367, 6, 180, 140, 6, 100, 298, -6, 100, 285,
6, 099, 856, 6,090, 958, 6,084, 112, 6, 071, 510, 6, 060,513, 6,051, 561, 6, 051, 258,
6, 001, 347, 5,990, 166, 5,989,539, 5,976,569, 5,972,387, 5,965,121, 5,962, 710,
5,958,451, 5,955,503, 5,939,381, 5,935,601, 5,879,681, 5,876, 710,
5, 866, 536, 5, 863,944, 5,840,340, 5, 824,345, 5,820,881, 5,811, 127,

5 804 6 ‘7 5 -y ,

5 714 1@@,51%,4’7%’, @2%13?&@%%@?1@%@9@%@3 @éﬁg’%g@%’%"gﬁ%&&ﬂs%‘%5 629, 020,
£ o i vty ok oo £ s 1
an , , ; n natl ona u | C 1 ONn . ) ,

VW095/ 2869/ 830‘@@/09#%% WOR9E02053 3¢ 8%‘3‘870‘8%’1%?/5%%%7}’@292}%@}3%@@/ 36480, WO
2004/ 419404632, WO S¥14880401g/21963, JRY 416238, AvoW9,:A993 /WO 660019V 003/ 057170,
VO 20037 045331, WD 2003/ 045306, WD 2003/ 026582, WO 2002/ 100338, WO

2002/ 078448076\ BORNH0FSIYOP6/3%83 5 W BOEIIO 9150098 560 %BLeH Y809, WO

011 441087 VB 0TS0 20 G 455 Bl S0 Soo RO 1000 BFARRSH 563

WO 001080@)63NE,CONHBERT3, W0400228956¢ 80030%5602),/2608882 0332 @WAP2534H, WO

vo o8/ 10eIRRGE 10658, HESeRHe BRI P onlB A agtdafizaine P
97/ 1019720030008906,/2002016 5998( 2 (R0 17002) 200201 HHORE 26806201 13¥R0JEI026HRR286, WO 96/ 30036,
VO 961 24040 NO. SBIAZALS N0 SEIZATAL U1, S PHRLRISH

200400686d13034094.086 2601308004 0B 2R 2D fhe 40112 11128 0L paieh3 BrPB&Bamd 20030225300,
20030198658, 20030133953, 20030078302, 20030072740, 20030045579, 20030012817,

2003000 &uerpationalaohlsshod appliorimgs sre hersinsuromoraesdugemosn 119910, 20020102286,

20020065255, 20@nAfRiting S0a0REQ0 Bk qgggﬁgg& 02803497, 20020001591,
20010039258,ﬁggd 2001000%001. Each oggt %e a ovenfllgigt ed Uis.?zpatents and U. S

and | nhedagibeeresil-apinsdiaphiid acig V{1 PalRihydrox dreazdylrastino)densnoip enidit8e@- by

refer en?19droxy—4—methoxybenzoylamino)octanoic acid, 8-(2,6-dihydroxybenzoylamino)octanoic acid,
8-(2-hydroxy-5-bromobenzoylamino)octanoic acid, 8-(2-hydroxy-5-
chlorobenzoylamino)octanoic acid, 8~(2-hydroxy-5-iodobenzoylamino)octanoic acid, 8-(2-
hydroxy-5-methylbenzoylamino)octanoic acid, 8-(2-hydroxy-5-fluorobenzoylamino)octanoic
acid, 8-(2-hydroxy-5-methoxybenzoylamino)octanoic acid, 8-(3-hydroxyphenoxy)octanoic acid,
8-(4-hydroxyphenoxy)octanoic acid, 6-(2-cyanophenoxy)hexanoic acid, 8-(2-
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 sodinm 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 include N-(8-]2-
hydr oxybenzoyl ] -am no) caprylic acid, N 10-[2-hydroxybenzoyl]-am no)decanoic
acid, 8-(2- hydroxy-4-methoxybenzoyl 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-hydroxy-5

chl or obenzoyl am no) oct anoi ¢ aci d, 8-(2-hydroxy-5-iodobenzoyl am no) oct anoi c
acid, 8-(2- hydroxy-5-methyl benzoyl am no) oct anoi ¢ aci d,

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

8- (2- hydr oxy-5- hoxybenzoyl am no) oct anoi ¢ _aci g, .

8- (3- hydr oxyﬁ?gla%)‘%%‘f%ﬁge t%fE‘?R?Pz‘dggg‘ty4-°rﬂfﬁ?aB‘3§\jBﬁ@%W)kﬁeY’%Hb§hE e d,

6- (2- CY%’;&;‘HF&Q MR H&%@&grﬁ?mﬁ afrbientBnddpublications (e.g., International Publication Nos.
Hydr oxyphenoxy) oct yl - di et hanol am ne, 8?(4- hydr ox%enoxy) oct anoat e, 8- (4-

hydr oxy p¥2 8834532 WM 661029798 WQ Ohitd 199 YW QA Oii32 526x Wi A2/304Gbnamd W2 t anoi ¢ aci d,

8-(2-hy - O- o] nzoyl. am no).~octanoi c..acid. . and salts.thereof.

Pr eferrgéﬂﬁééopg ﬁ%ﬁugﬁma{ﬁ%geﬁ&‘d@ ﬂﬁ%f’res&lt? @',ere ‘Fﬁ‘ﬁ%gﬁ?{?ﬁ?f&% Y di sodi um

sal ts. [Rfodd Riovihah ek sadeR thdse AReHBSSInTRY. Pent Nob.NE6500386 @i t he

carboxylic acid or pharmaceutically acceptable salts thereof, such as

sodi um §a8806836.and hydrates and sol vates thereof. The salts nay be nono- or

mul ti-val ent | t ' ' ' he
BS%? Shits 3 pdeeﬁ%ex%ggr?%%H%&n??&ftﬁ%ﬁr@gnﬁh%?ﬁbﬁ' Haagﬁgh%eéae:ﬁi ‘

del i very agent ™ conpoundsS nay - c arn ere counter 10n or
exanpl e bguethotlokidwaiin thefafte Eor exampledsdditimmsplts ey e prepdred byodissohvidg the of t he

carrier., =15 [55] The deliyery a t conpounds be, prepared by net hods
known i HEYYFEY agept comp %g%ﬂ%%@%ﬂ?éagé%as 19 r%ydﬁ?"[(ﬂ‘egmanti oned

publ i cati ons[47§. OThe dekiegy aphi cdRPoutliBhy behiriiod biocrystiBzAbh34632, WO

00/ 07979, WO Q1/44199, WO 014)32596, .02/ 20466, an%ag\l), 03/.045306) . SNAC,
SNAD, ai@eH9natqn eens of gorgalid threrratogpphic fupaetEh plonsf ipkedindpdemd by et hods

known i Byfidiffe REdystalfitiftion 86lvdok SsRniasdidedB atdhothimiteds RBlonkiNE; meth&ref), 386 and
5,866,536, [56] Salts_ of the delivery agent conﬁounds of the present

i nvent i aAd telighsrigfiman dfradtionsionraayrRspstiRmedeniasuitable chromatqmssphio@apAte, sodi um
sal ts myche Mﬁ@%@ﬁ%@g@% ofil nliffires G1b 3biYe FHASEoveREBRKR] | N et hanol

and addi ng aqueous sa
chromatography using trifluoroacetic acid/acetonitrile mixtures as the mobile phase; and ion

ok

exchange chromatography using water or an appropriate buffer as the mobile phase. When anion
exchange chromatography is performed, preferably a 0-500 mM sodium chloride gradient is
employed.

Delivery systems
[58] The composition of the present invention comprises one or more 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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[57] The delivery agent conpound maybe purified by recrystallization or by
fractionation on one or nore solid chromatographi c supports, alone or |inked
in tandem Suitable recrystallization solvent systens include, but are not
limted to, acetonitrile, nethanol, and tetrahydrof uan. Fractionation may
be perfornmed on a suitabl e chromat ographic support such as alum na, using
nmet hanol / n- propanol m xtures as the nobil e phase; reverse phase

chromat ography using trifluoroacetic acid/acetonitrile mxtures as the
nobi | e phase; and ion exchange chromatography using mater or an appropriate

buffer as the nDblle phas change chroma
perfornﬁﬁﬁ}’c?)‘i”é?l%Y a@m %ﬂoﬂlﬁd@ﬁ}’%}’f‘%fét@% qu |a§$°1‘é‘ﬂ’pﬂa8yed

Del i very, s%m%rameﬁ%gﬁﬁ@mmﬁg@&eg the present invention conprises one
or nore agiellvery ent” conpounds of the present invention and acyclovir.

The delivery [@Qjenif cdnypresakitiensdnaycoptipeally contain addifiyss sadh ag phespbate puffesr ¢ o

adm ni st
i i su Pt P Aot s cBR U elRlakR SOEAN, bdos a7 be Hfporaid
medi um niatp thﬂo%mprefﬁﬁ%yaqmmsnmﬁomsphgingbg‘lwycmdbpum1 phiObhat/e). buf f er .

O her dosi ng ehi.cl es | olyeth sing.sol utions may be

prepared by EQN] ng"”"%% Gt ‘E)ﬁon&‘?(’s‘t%éﬂse %ﬁ’? ?9‘)6%{8’8%3@% %ﬂigl% th a

sol ut i onpagdntdrdl@ompdsitieRs &Y 8Ninjectitibér ipfukiofn). tATcadifizd sid cdibiodiient, et €r natel y, a

solution of the dellverX agent conpound (or acycl ovi r) may be mixed with the

sol i d fovPERitioRi srpede (%?“H@F‘?“ééﬂ?era s EArdentionin butfensolunioniay a pil ofgent

conpoundagix ¢ theibaes. %tableﬁuﬁéé fnemb@ bm af@ﬂotqméa Yo, BRINEIE Eifrate MBI AT Very
agent corrpound and acyclovir can also be adm xed during the manufacturing
process. &Dfl@@t}mmméoiﬂ’b%tﬁ-nbosﬁmfmqctﬁn@%@“@rﬁcﬁféﬁélwv agidhulPrs addi ti ves such as
phosphat e bufifar As@ls " ents.
Stabilizing zg It |Aves ?r%ryeg sgtlf) or p rgatsebi‘yr(é%%]st%gr ﬁgﬁéﬁ&ﬁ&}/@%ﬁﬁ@%ﬁ%%&h&gl y at a
concent r&miapmtwaéhgfﬁaqlvb enmﬂoﬁtbmmep@atﬂ_onamdemw wtosthe blodsire@poveaxanpl e, t he
corrp05|t|on usef the nii vi ded as parenteral
corrp05|t| %o Soréayqul ec |o or'e %thlonor%elllov (%&ordl ng to one enbodi nent,

t he [63] The administration composmons may altemately be in the form of a solid, such as

a tablet, capsule or particle, such as a powder or sachet. Solid dosage forms may be prepared by
mixing the solid form of the compound with the solid form of acyclovir. Alternately, a solid
may be obtained from a solution of compound and acyclovir by methods known in the art, such
as freeze-drying (lyophilization), precipitation, crystallization and solid dispersion.
Alternatively, the administration can be a semi-solid, in the form of a gel, paste, colloid, gelatin,
emulsion, suspension and the like.

[64] The administration compositions of the present invention may also include one or
more enzyme inhibitors. Such enzyme inhibitors include, but are not limited to, compounds such

j 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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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
include, but are not limted to, sodiumcitrate-citric acid and sodi um
phosphat e- phosphoric acid, and sodium acetate/ acetic acid buffers. [62] A
formof repository or "depot" slow rel ease preparation may al so be used so
that therapeutically effective anmounts of the preparation are delivered
into the bl oodstream over nany hours or days follow ng transdernal

i njection or delivery. [63] The adm nistration conpositions nay alternately

be in the f rmof a solid,, su a tabl et sul arficle uch as a
powder ofUERFHYE poit %SPT%%Q‘\@P%F%“%W%W)@ 9’e°$ﬁr %{‘9'?6 S]flné‘fsol id
form of {hBe SlRARALRE M hat E&?ef?ééh{'echﬁdﬁhfﬂf(&f:ym\%fy with hngkyvatedsy, a solid

may be obtained froma solution of conpound and acyclovir by nmethods known
in the aleludiag s agegodweightof the prtigyt, Gh&;nybmt’lsmmlqabmndlq@ne@u iltag pthen

crystal |l pzatd on and solid dispersion. Alternatively, the adm nistration can
be a sem-solid, inthe formof a gel, paste, colloid, gelatin, enulsion,
suspensi on ar[d6]t hdhe totad am[)ﬁn]ofa'dyeloaldm beiused eftdanhe d@npmm'dtﬁymosié kedven pr esent

! nv.en.t i O Cﬁ.ll%f)m lghc ug—fow%geer Qﬁcausg%e of'r‘xggs)f%o&rg? Hll ercl)trl znhmas ucféﬂveernzy e

|nh|b|t03|n e not 1imrte OURJ Yas B¢t i nonin or
epi act i n@@blavﬁnﬂredafﬁmvmlylthm&otdpemﬁ@fs corifhiiag ae}mowrﬂowﬂhtdbuﬁt@bsacmshude, but

are not t ed rotinin (Trasylol) and Bo n-Birk i itor. [65]
The armuﬁlang%o Puior dosagepmt rf&é‘?“?oé FhivsySYREes et ResAmETterrdl ?S“gﬁét’present
i nvent i 0ghi1SsthcRibAE the 84h&BIbdY/ Ryl Panldfof Beral E\ﬁlcte@ﬂ’e&@t i ndi cation. However,

t he anpbunt can be | ess than that anount en the conposition is used in a

dosage unit fl§fim @ée%rd@stq%e&@gég@mumetawqw@mwtc@ Jrofireg thergpRis ty of
del i ver yaaﬁﬁ{afereq Q(eraﬁyala%éofaﬁaﬁfo 1q9q19<9§95¢ ﬁag%eﬁamgra&%ﬁ)aw a divi ded

ef fecti ve anount. otal" effecti ve anbunt can be adm ni stered in

- 17 cunuivaightad ﬂmrpmer@,tmm ¢ayi§ingrg/day), 4h911‘a1 to ahentd P9 exg(hg(ﬂ@ymbnw 5 & atm@ycl ovir.
Mo i Led
reover 20 L,gﬁcgﬁloﬂﬁaééd% thé@eléﬁl%fwcl%g% cgory O%%J ofiter @&mﬁ t&hd 8&ste' i

anount o var ac 1 ng e age
wei ght oiabduhEO pafkp/dagt. , Thehlesiged tlbsenhdydbepipmistartd eithedasta sinple @rslivaddd| doas ot her
factors. [68] The present invention also includes pharmaceutical compositions and dosage

forms which include the aforementioned amounts of acyclovir and at least one delivery agent

[69] Generally an effective amount of delivery agent to facilitate the delivery acyclovir

is administered with acyclovir. According to one embodiment, the amount of delivery agent to

acyclovir on a molar basis ranges from about 20:1 to about 1:1, from about 10:1 to about 2:1, or

from about 5:1 to about 2:1.

[70]  The presently disclosed delivery agent compounds facilitate the delivery of
acyclovir, particularly in oral, intranasal, sublingual, intraduodenal, subcutaneous, 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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[66] The total anmpbunt 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 may deliver acyclovir nore efficiently than
conpositions containing acyclovir |ower anmpbunts of acyclovir than those
used in prior dosage unit forns or delivery systens can be admnistered to
the subject, while still achieving the sane bl ood | evels and/ or therapeutic
effects. [67] According to one enbodi nent, the acyclovir (or a salt, ester,
prodrug thereof) is admnistered (e.g. peripherally) at a dose of about 0.1

to about 250 er kil ogram of bqdy. ight of the recipie er day
(! Ko TGP, WSS s MABRIPE T g ettty Dot 39t Lo av . hbBipeneo
o/ kg/ daigl, ethasodblios ofl, R aNyedditbina@ibn Bdet.OVi ) . According to another -
enbodi ment, the dose is _about 10 ny/kg/day. The desired dose maybe

adni ni st er ed7&l t 8¢ cempogitions.efithe pibjeqt pyentian ars gecfuljfgpgdmmigteBrgsent i nvention
al so i %hm@emy%gmmaca% ?gfeﬂf;ﬂ?@@ dnfflals, g&ﬂm@mgﬁm ni]ﬁtrem Wi GlcH dicl ude

t he af orenenti"one armunts (0] acyc vir an at east one de lvery agent

[ 69] Gechickshd; fisky mepdilefs cmarnmels,cchuastrodentsgl edvsy pigy, dagee pats, tpoimfates,idnilt at e t he

del i ver ch, vir is admnistered with acyclovir. According to one
enbodi aﬁﬁ&é{? gmg'r?%sur%(ﬁ%'?ec%él ivery agent to acyclovir on a nolar basis

ranges from about 20:1 to about 1:1, fromabout 10:1 to about 2:1, or from
about 5:& tg aEiut 2:1. [70] The presently disclosed delivery agent

conpoun t the del i very of acyclovir, particularly in oral,

i ntranasal, [szf' IThE Yathpositioh At QEBER inveftitiidh 888 Qblp disdii&Galich is krBitals Ol oni c,
rectal, vaginal, nucosal, pulnonary, transdermal, 1ntradernmal, parenteral,

i nt r apeWith aeHelaVIr of it $alty (i ASYClo Vi sosf o Prorigh (P Hodlagrelagiadidings wel | as
traver syag: delGinkd ROfs pljsRialls Tk R%feren@?tsg ®AD 9604 Nféﬁ&al%qnﬂﬂi%?ge unit forms

of the present invention can be adm ni ered by any of the aforenentioned

r out es. CpmpinyDins alylontyalet NY) o Sneh dismrdess moluide bt adenctdiynited éo, thosedastriibedt | on  of
exci pi e [ nts, disi | & , ticizers, colorants,
flavoran 03'? % %&‘{‘egp?&%‘gw%h%%%“té’ﬁgjs“?’% %fglzglﬁé%@%g\%g%@%eég salts, and dosing
vehi cl es, i ncludi(hy, betpessotpled hviresdHSY, ywat er, 1, 2-propane diol, ethanol,

olive oil, or anb)conmqr;%ts%)p e} P%&SO&'ISVZ),
(3)  varicella zoster virus (VZV),
(4)  cytomegalovirus (CMV),
(5)  Epstein-Barr virus (EBV),
(6)  other herpes virus infections (e.g. feline herpes virus infections),
(7)  herpetic karatitis,
(8)  herpetic encaphalitis,

(9)  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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[ 72] The conpositions of the subject invention are useful for adm nistering
biologically or chemcally active agents to any aninmals, including but not
limted to birds such as chickens; fish, reptiles, mammal s, such as
rodents, cows, pigs, dogs, cats, primates, and particularly humans, and

I nsects. Methods of Treatnent [73] The conposition of the present invention
can treat any disorder which is treatable wth acyclovir or its salts
(e.g., acyclovir sodiunm or prodrugs (e.g., valacyclovir), including those
described in the Physi ci ans' Desk Reference (58th Ed., 2004, Medi cal

Econom cs Conpan )i g}e Montval e, NJ). Such disorders include, but are not
linited to, thoset é)es TseEeste e or in the patents or other publications
above. Non-|im tiglg) exaimil Pfsodds@nd/brithe hefiqpesestiofbdcatent epis6des of gdaitail) , (2)
herpes sinplex 2 virus (HSV 2), (3) varicella zoster virus (VZV), (4)
cytorregéle’é’ﬁrus (CW), (5) Epstein-Barr virus (EBV), (6) other herpes virus
I nfections (e.g. feline herpes virus infections), (7) herpetic karatitis,
(8) herpetic encaphalitis, (9) cold sores and genital infections (caused by
her pes EXAMELES (10) chicken pox, (11) shingles (caused by varicella
zoster), (12 noni a_angd. r A YA (R rom sed
patients mc% i ng e?@ﬁaﬂvmﬁn’éanﬁ%eﬁéﬁ&n%rrgﬂregﬂvs ‘Feglﬁéﬁkﬁﬂé‘ﬂl tla{éérh’s a %8 e‘{rpents
with AC(giI\idndbgivdeIghiumﬁessBﬂfemsemdlyat&lndrOrTE (Al DS) (13) Epst ei n- Ban Vi rus
(EVB) caused infectious nononucl eosis, nasopharyngeal cancer, inmmunoblastic
| ynphoma, Burkitt's |ynphoma and hairy | eukopl akia, -19

Example 1 - Solid Oral Delivery of Acyclovir in Rats

[75] The dose of Acyclovir used was 25 mg/kg body weight. The dose of delivery
agent was either 50 or 75 mg/kg body weight.

[76] Approximately 6.25 mg/tablet of acyclovir was blended with either 12.5 or
18.75 mg/tablet (50 and 75 mg/kg, respectively) of delivery agent compound. Upper punch,
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 1in 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.

[777 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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(14) herpes zoster, and (15) initial episodes and/or the managenent of
recurrent episodes of genital herpes. EXAMPLES [74] The follow ng exanpl es
illustrate the invention without Iimtation. Al parts are given by weight
unl ess otherw se indicated. Exanple 1 - Solid Oral Delivery of Acyclovir in
Rats [75] The dose of Acyclovir used was 25 ng/ kg body wei ght. The dose of
delivery agent was either 50 or 75 ng/ kg body weight. [76] Approximtely
6.25 ny/tablet of acyclovir was blended with either 12.5 or 18.75 ng/tabl et
(50 and 75 ng/ kg, respectively) of delivery agent conpound. Upper punch,

| ower punch and die of a Carver 4350 manual pellet press with a Caplet shape

nodel soI d biP1 NBend;samples wese sollgcted seriatly fronp the refee-erbitabsimespt @ 1h 3Redfhesi um
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t hreaded down t he pharynx and esophagus about 8 cmto about 15 cm dependi ng
on the weight of the rat (typically about 11 cm. The solid dosage form was

delivered into the di stlai)kolsoapﬁgﬂawgnd/foj{c c{ %‘ﬁ%*hatﬁ’ pressing the plunger

of the oral dosing tube

Delivery Agent Delivery Agent Acyclovir Mean plasma peak
dose (mg/kg) (mg/kg) of Acyclovir
(ng/ml) + SD
None - 25 95.11 £ 73.75
1 50 25 1719.32 £ 676.52
1 75 25 2759.93 +1699.39
2 50 25 778.12 +491.9
2 75 25 1694.65 £ 1133.57

EgON] Delivery Agent 1 is the monosodium salt of N-(10- [2-hydroxybenzoyl]-amino)decanoic acid
AD).

EZ;;\}AC)Dehvery Agent 2 is the monosodium salt of N- -(8-[2-hydroxybenzoyl]-amino)caprylic acid

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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[ 79] Bl ood sanples were collected serially fromthe retro-orbital sinus at
0, 15, 30, 45, and 60 mnutes. Sanples were collected on wet ice into
hepari n-cont ai ni ng tubes. Sanples were centrifuged and plasma was
extracted. Plasma sanples were stored in a -20C freezer until analysis.

Pl asma Acycl ovir concentrations were quantified using a LC M5-Ms net hod
(anal ysis perfornmed by Quest Pharnaceutical Services, Newark, DE). Results
fromthe animals in each group wer e averaged for each tinme point. The

maxi mum of t hese averages (i.e., the nean peak plasma Acyclovir
concent r r | S ' m’L The
f esul tS é]thKlmeﬂg% sghfﬁj : Igcﬁoﬁs%g%?o&%%‘?pn's@g %&pﬂé H@sq?%)(\?/fiearg%\élbﬂr (-AE\??/” \/I I’ i n
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(ny/ kg)édg?ﬁAci/agIEg\?H it 0R ()4 folilfefd) dBsaa8 TP ScltpriSPSOOLR K9

676. 52 ddsagsoPsalaysviI Valtles c@@meﬂuﬂb' awbilablsfrad GlaxdeBimi¢hKlihe) snd®) 1694. 65 f
1133. 57 [.80 i Ver, ent nos di,um
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2 th WS f
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dosage inrwenepusbdsages jornecompribing80smg loédcytclbvdqgssmw forinjeation, sol i d oral

dosage forns conpr|5|ng 80 ng of acyclovir and 240 ng of the delivery agent,
t he nnmmlééi%ﬁlcleaé{Fﬂabéq frym(@lax B®8)benzoyl ] - ami no) caprylic acid (SNAC),

(2) asolid g3l 103505 Ak B} £QERYE ShaGeARS dRaPher BHER ds (AR XT"

commerci al | y
Approx1mately 240 mg/tablet of SNAC was blended with either 80 or 240 mg/tablet of

acyclovir. Upper punch, 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 320 mg (80 mg acyclovir and 240 mg SNAC), or 480 mg (240 mg
acyclovir and 240 mg SNAC) of mixed powder was fed into the die and a mini bead shape tablet
was made at about 1000 PSI bar pressure. |

[84] Each dog was dosed as described in Table 2. Plasma acyclovir concentrations
were quantified using a LC-MS-MS method. The maximum peak plasma acyclovir
concentration and the area under the curve (AUC) are reported below in Table 2. The results for

experiments 1-9 are also shown in figures 2-10, respectively.

Table 2. Delivery of Acyclovir in Dogs

Formulation Route of Delivery Acyclovir Mean plasma AUC
No. "~ Administration | Agent (mg) (mg) peak of (ng/ml*min)
Acyclovir
(ng/ml)
1 (o=3) Intravenous - 80 12186 2177300
2 (n=4) Oral _ - 400 2685 423925
3 (v=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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unitary

solid oral

dosage conprising 240 ng of acyclovir and 240 ng of the delivery agent

SNAC. O al
conpared to an
(Zoviraxr™ for injection,

dosage form conprising 800 ng dosage of
(ZoviraxTM comrercially available from d axoSm t hKli ne),
solid oral dosage form conprising 500 ngy
commercially available from d axoSnm thKline) and (6)

(4) a
dosage of val acyclovir (Valtrext,

adm ni stration of acylcovir alone and with a delivery agent was
i nt erveneous dosage, form conprising 80 ng of acyclovir
comrercially available from @ axoSm t hKl i ne).
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[85]

kkkkskokRkk

hereby incorporated by reference in their entirety.

[86]

The above-mentioned patents, applications, test methods, and publications are

Many variations of the present invention will suggest themselves to those skilled

in the art in light of the above detailed description. All such obvious variations are within the

fully intended scope of the appended claims.
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(val acyclovir) 5(n=4) Oral 240 80 2982 492338 -22 Formnul ati on Route of
Delivery Acyclovir Mean plasma AUC No. Administration Agent (ng) (ng) peak
of (ng/m*mn) Acyclovir (ng/m) 6(n=4) Oal 240 80 2592 525056 7(n=4)
Oral 240 240 13142 3268320 8(n=4) Oral 240 240 20591 4811610 9(n=4) O al
480" 4802 19144 4988940 - Delivered as valacyclovir (Valtrextm comrercially
available fromd axoSmthKline) 2 - Delivered as two tablets conprising 240
ng Acyclovir and 240 ng of delivery agent [85] The above-nentioned patents,
applications, test nethods, and publications are hereby incorporated by
reference in their entirety. [86] Many variations of the present invention
w | | suggW§1°1&‘!1Hérrsel ves to those skilled in the art in light of the above
detail ed descrqi pti ks i At EA\ : |y

i nt ended scope1°of mh%%éﬁﬁggb% g%lﬁs&?m%s%(@lr&gj{%&l& p ar g%zs%%:tcal
conposi t i afthefonpuiasi ng (a) acyclovir and (b) a delivery agent of the
formrula O RB 11 1 20HAr-C- 1 -R7-COH or a salt thereof, wherein: Ar is
phenyl or naphthyl;

o =R

20H—Ar C—N———R'—C-—0H

or a salt thereof, wherein:
Ar is phenyl or naphthyl;
Ar is optionally substituted with one or more of -OH, halogen, C;-Cy alkyl, C;-C,4
alkenyl, C;-C4 alkoxy or C;-C, haloalkoxy;
R is C4-Cpoalkyl, C4-Cpo alkenyl, phenyl, naphthyl (C;-Cigalkyl) phenyl, (C;-
Cyp alkenyl)phenyl, (C;-Cyo alkyl) naphthyl, (C;-Cyp alkenyl) naphthyl,  phenyl(C;-Cyo alkyl),
phenyl(C1-Cy alkenyl), naphthyl(C;-C1o alkyl), or naphthyl(C;-C;p alkenyl);
Réis hydrogen, C; to C4 alkyl, C, to C4 alkenyl, C; to C, alkoxy, or C;-Cy
haloalkoxy;
R’is optionally substituted with C; to Cy alkyl, C; to Cs alkenyl, C; to Cy alkoxy,
C,-C; haloalkoxy, -OH, -SH, -COR® , orany combination thereof;
R’is hydrogen, C; to C4 alkyl, or C; to Cy 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



Ar is optionally substituted wwth one or nore of -OH halogen, C-C4 al kyl,
C-C4 alkenyl, Cl-C4 al koxy or Cl-C4 hal oal koxy; R7 is C4-C20 al kyl, C4-C20
al kenyl, phenyl, naphthyl, (d-C o alkyl) phenyl, (d- ClO al kenyl) phenyl,
(Ad-do alkyl) naphthyi, (Cl-do alkenyl) naphthyl, phenyl(d-GC o alkyl),
phenyl (Cl -C o al kenyl), naphthyl (G -Clo alkyl), or naphthyl (G- o al kenyl);
Rs is hydrogen, Cl to C4 alkyl, C to &4 alkenyl, G to &4 al koxy, or C-C4
hal oal koxy; R7 is optionally substituted with C to C4 alkyl, C to C4

al kenyl, d to C4 al koxy, Cl1-C4 hal oal koxy, -OH, -SH, -CO2R9, or any

conmbi nation thereof; R9 is hydrogen, G to C4 alkyl, or C2 to C4 al kenyl;
and R7 is optionally interrupted byRoxygen, nitrogen, sulfur or any

conbi nation. 2. A pharmaceutical cofposition conprising (a) acyclovir and
(b) a delivery agent of the A -24 R RBRLOR OH RaY RSO or a
salt thereof, wherein R, R2, R4~ar e i ndependently H, -COH, hal ogen,
Cl-4 al kyl, C2-C4 al kenyl, Ci- -C(ORs, -N®2, -NROR10O, or

-N RORLIR11(R )-; R5 is H -OH, en, $CF3, -NR14R15 NI R14R15R16

(R 3)- amide, C1-Cl2 al koxY, , &1 2 /eﬁ‘ 2 _af enyl, carbamate,
carbonate, urea, or -C(OR';RR5 is PptionaPly subgftituted with hal ogen, -OH,
-SH, or -COOH, R5 is optionally ingerrupted by N S or -C(O-; R6is a
Cl-C12 al kyl ene, C2-C12 al kenyl ene, Ror aryl ene; 0O

or a salt thereof, wherein
RY, R% R®, and R* are independently H, -OH, halogen, C;-C; alkyl, C5-C; alkenyl, C;-C,
alkoxy, -C(O)R?, -NO,, -NR’R’, or N'R'R¥R! (R'?);
( R® is H, -OH, -NO,, halogen, -CFs, -NRM*R">, -N*R*RPR!¢ (R}y, amide, C;-Cy, alkoxy,
| C1-Cy2 alkyl, Co-C,;; alkenyl, carbamate, carbonate, urea, or -C(O)Rls;
R’is optionally substituted with halogen, -OH, -SH, or -COOH;
R’ is optionally interrupted by O, N, S, or -C(O)-;
RbisaC-Cpp alkylene, C,-Cy; alkenylene, or arylene;
R® is optionally substituted with a C;-Cy alkyl, C,-C4 alkenyl, C;-C4 alkoxy, -OH, -SH,
halogen, -NH,, or -CO,R%;
R® is optionally interrupted by O or N;
R’ is a bond or arylene;
R’ is optionally substituted with -OH, halogen, -C(O)CHj, -NR'°R", or - N'R'R"R"
®"y;
’ each occurrence of R? is independently H, C;-C, alkyl, C,-C; alkenyl, or -NHj;
R° R RY andR' are independently H or C;-Cyp alkyl;
R® is a halide, hydroxide, sulfate, tetrafluoroborate, or phosphate; and
R* RY and R® are independently H, C;-Cy alkyl, C1-Cyo alkyl substituted with -COOH,
C,-C1, alkenyl, C,-Cy5 alkenyl substituted with —COOH, or -C(O)R";
R" is ~OH, C;-Cyo alkyl, or C;-Cy alkenyl; and
R is H, C;-Cg alkyl, -OH, -NRMR", or N'RMR¥R' (R"Y.
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R6 is optionally substituted wwth a C1-C4 al kyl, C2-C4 al kenyl, C1-C4

al koxy, -OH, -SH, halogen, -NH2, or -CO2Rs; R6 is optionally interrupted by
Oor NN R7is a bond or arylene; R7 is optionally substituted with -OH,

hal ogen, -C(O CH3, -NRL1DR11l, or - N+RIR'R12 (R')-; each occurrence of R8 is
I ndependently H, Cl1-C4 al kyl, C2-C4 al kenyl, or NH2; RO, R10, R11l, and R12
are independently Hor O-Cl alkyl; R13 is a halide, hydroxide, sulfate,
tetrafl uoroborate, or phosphate; and R14 R15 and R16 are independently H,

C -Cl alkyl, d-Cl1 alkyl substituted with -COOH, C2-Cl12 al kenyl, C2-Ci12

al kenyl substituted with -COOH, or -C(ORL7, R17 is -OH, C1-C alkyl, O

C2- C, 2 al kenyB: anél pharmageyticalCompgsitigrkspmprisige|a) agyRipARegd Gy adelivenyasat 6

(R13) - -%?m%ﬁﬁiﬁwarnaceutical conposition conprising (a) acyclovir and (b)
a delivery agent of the forrula R2 R3S R | OR6E OR a Rs or a salt
thereof, wherein Rr, R2, R3, Ra andrRRs are independently H, -CN, -OH, -QOCH3,
or halogen, at least one of Rr, R2,|] R3, Ra and Rs being -CN;, and R6 is a
Cr-Cl12 linear or branched algyl ene, lal kenykene, arylene, alkyl (arylene) or

aryl (al kyl ene).
//R6 oH
o \l‘r
0
or a salt thereof, wherein

i / Rl, R2, R3, R* and R® are independently H, -CN, -OH, -OCHj3, or halogen, at least one of
R}, R% R3, R* and R’ being -CNj; and
Réis a C1-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-



4. A pharmaceutical conposition of any one of Clains 1, 2 or 3, wherein the
delivery agent is selected fromthe group consisting of Delivery agents is
SNAC or SNAD or a pharmaceutically acceptable salt thereof. 5. The
pharmaceutical conposition of Claim1l wherein the delivery agent is N (8-

[ 2- hydr oxybenzoyl ] -am no)caprylic acid or a pharnmaceutically acceptable salt
thereof. 6. The pharnaceutical conposition of Claim1l wherein the delivery
agent is wherein the delivery agent is

N- (10-[ 2- hydr oxybenzoyl ] - am no) decanoi ¢ acid or a pharmaceutically

acceptabl e salt thereof. 7. The pharmaceutical conposition of any clains

1- 6, wheripurs Sttingespladly,naceut i cal conposition provi des bioavailability (i.e.,
AUC) substanti al | ui yal ent. 1o the .acyclovir. fornmulatjon ket ed as
Zovi)rax(r) under {J.(ég F@%ﬁ%@@gﬂgﬁ%}@%@;%@ﬂ%@@m .aglé"l) 200, 400,
or 800drrgI of Eg)e Z(:g)cl oyﬂo;mgﬂﬁ‘thm@&l})ﬁﬂfdr@?ﬁdmileia&ﬁﬁ Ismﬂeﬁ/%hysd%ﬂy;%dhours 5
tinmes daily, ng.of t acycl ovir formulation is adm njstered 2 tines
daily, (3) 200 ng?‘gf U g 9En R Flors Fasemiaiivoln AuimieEs ] Wmes Ay BT, | mes
daily, (4) 200 ng(gf tH% REYGhONdyEIoP FhRtidR allRinfeild s Ghed fy4 tines
daily, or (5) 200 ng of the acyclovir fornmulation is admnistered 5 tines
daily. 8. A dosage unit formconprising: (A the pharmaceutical conpositions
of any one of g he pr&gadivag forfl AipEsingnd (B) (a) an excipient, (b) a

diluent, (c) a disintegrant, (d) a lubricant, (e) a plasticizer, (f) a
col or ant, (A) the pharmaceutical compositions of any one of the preceding

claims; and
(B) (a) anexcipient,
: ()  adiluent,

(¢)  adisintegrant,
(d  alubricant,
(e)  aplasticizer,
® a colorant,
(2 a dosing vehicle, or

(h)  any combination thereof.

5. The dosage unit form of Claim 8, wherein the dosage unit form is in the form of a

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 of treating a viral infection in a patient in need thereof, comprising the
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(g) a dosing vehicle, or (h) any conbination thereof. 9. The dosage unit
formof Claim8, wherein the dosage unit formis in the formof a tablet, a
capsule, a particle, a powder, a sachet, or a liquid. 10. The dosage unit
formof Claim8, wherein the dosing vehicle is a liquid selected fromthe
group consi sting of water, aqueous propylene glycol, phosphate buffer,

1, 2-propane diol, ethanol, and any conbination thereof. 11. A nethod of
treating a viral infection in a patient in need thereof, conprising the -27
step of adm nistering to the patient an effective anount of the

phar maceutical conposition of any one of clainms 1-8. 12. A nethod of

t r eat i ng step ©baminisHNYto e pyiedan effzeiivedmeyntof henhgrmagenticylLomperitionofperd

t her eof , o OWPhkiskig the step of administering an aninal an effective anount
of the pharnmaceutical conposition of any one of clains 1-8. 13. The net hod
of Caim12, wherein the condition or disorder is caused by a virus

selected fro he groimp LS Lo : I alvirdd s S s 2,
varicella zos %r wgrus, d%g%%%lgarﬁgg\%mﬁméggﬁ%ﬁ%arr \%?ﬁ@eﬁlﬁmﬁxmt hod
of i npr ovhenepf} doepbising theisteploif hdmipisteing ety aiimel an eiffiective amoimtwif then need t her eof
t he met hod conpr. sing the st of i ni stering a fornul ati on of any one of
claims 1P Qmag;gmgg ¢ %POSAhor?e%fﬁagﬁo%?&% aénf)% ]kng a pharnmaceutical conposition
conprising the step of mxing at |east one delivery agent conpound and

acyclovir or 7. al ’i‘heoxﬁet%@gf idind lf}’e %Qxfein the go%dition 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.

14. 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.

15. 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.

-28-



