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20  lining of the oral cavity, in the eye and nose, and occasionally on the trunk of hands.

Infections of the mouth are designated with the term herpes labialis, also called cold sore
(fever blister). Other parts of the face can also be affected and the infections thereof are
referred to as facial herpes simplex. The infection can also manifest itself on other parts of
the body. Approximately 30% of the United States population suffers from recurrent

25  episodes of HSV1. HSV2, which is less common than HSV1, causes genital lesions.
Conversely, genital herpes is caused in about 30% of cases by HSV1.

Varicella-zoster virus (VZV) causes varicella, commonly known as chicken pox,
and herpes zoster, commonly known as shingles. Shingles affects the skin and nerves and is
characterized by groups of small blisters or lesions appearing along certain nerve segments.

30  The lesions are most often seen on the back and may be preéeded by a dull ache in the
affected site.

Once an individual has been infected with the herpes virus, the virus will thereafter
remain latently in the body. In latent state, the virus is situated in nerve cell bodies in the

ganglia. Due to particular stimuli, such as influenza infection, other respiratory disorders,
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Lidocaine base is freely lipid soluble. It is insoluble in water and thus not suitable
for use in an aqueous suspension, requiring ethanol or the like to obtain a liquid solution.

25  However, its salt form, lidocaine-HCI, is very soluble in water and alcohol. Thus, lidocaine-
HClI is generally the form that is used for preparation of injection solution.

Diclofenac, which is 2-(2,6-dichloro-anilino)-phenyl-acetic acid, is known for its
role as an anti-rheumatic agent for treatment of rheumatoid arthritis. Diclofenac belongs to
the acetic acid class of NSAID (non-steroidal anti-inflammatory drugs). Diclofenac is taken

30 to reduce inflammation and as an analgesic reducing pain in conditions such as arthritis or
acute injury. Due to its relatively low solubility in water, an aqueous injection solution of

diclofenac is difficult to achieve.
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thereof, whereby the vi BRIFICDESCRIPTION'OFITHEDRAWING
Figure 1 shows the inhibition effects on lesion number, lesion area and viral titers by
(a) 5% lidofenac and 5% acyclovir, (b) 5% acyclovir, and (c) 5% lidofenac.
Figure 2 compares the inhibition effects on viral titer by lidofenac (1%, 3%, and
20  5%), diclofenac (5%), lidocaine (5%), and acyclovir (5%).

DETAILED DESCRIPTION OF THE INVENTION
The inventors have discovered an effective method for inhibiting herpes viral
activity. The inventors have discovered that diclofenac or its pharmaceutically acceptable

25  salt alone as an active compound has an anti-herpes virus effect and is sufficient in reducing
herpes viral titers when tested in animals. No additional active compound such as acyclovir
or lidocaine is needed to inhibit the herpes virus activity. By using a single drug, the
present method minimizes side effects caused by multiple drugs, improves patient’s
compliance, and provides an economic advantage.

30 The present invention is directed to a method of inhibiting herpes viral activity in a
subject. The method comprises: identifying a subject suffering from herpes virus infection,
and topically administering to the subject an active ingredient consisting essentially of an
effective amount of diclofenac, or a pharmaceutically acceptable salt thereof, whereby the

viral activity is inhibited.
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salt to the afflicted area of a subject. Preferred diclofenac is diclofenac sodium or
diclofenac potassium, with diclofenac sodium being more preferred. An effective amount
of diclofenac is about 1-10%, preferably 2-8%, 3-8%, 3-7%, or 4-6% (w/w). For example,
an effective amount of diclofenac is about 5% (w/w). The afflicted areas are typically the
20  external tissues of the subject. After the diclofenac treatment, the total lesion number, the
lesion size, and the viral titer are reduced.
“About” as used in this application, refers to + 10% of the recited value.
The present invention also provides pharmaceutical compositions comprising one or
more pharmaceutically acceptable carrier and the active compound diclofenac, or a
25  pharmaceutically acceptable salt thereof. The active compound, or its pharmaceutically
acceptable salt in the pharmaceutical composition in general is in an amount of about 1-
10%, or 2-8%, or 3-8%, or 3-7%, or 4-6% (w/w). For example, the active compound in the
pharmaceutical composition is about 1, 3, or 5%.
The pharmaceutically acceptable carrier can be selected by those skilled in the art
30 using conventional criteria. Pharmaceutically acceptable carriers include, but are not
limited to, non-aqueous based solutions, suspensions, emulsions, microemulsions, micellar
solutions, gels, and ointments. The pharmaceutically acceptable carriers may also contain
ingredients that include, but are not limited to, saline and aqueous electrolyte solutions;

ionic and nonionic osmotic agents such as sodium chloride, potassium chloride, glycerol,
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the affected area by topical applications. In another embodiment, the pharmaceutica

25  composition can be in the dosage forms such as tablets, capsules, granules, fine granules,
powders, syrups, suppositories, injections, or the like. The above pharmaceutical
composition can be prepared by conventional methods.
The pharmaceutical composition of the present invention can be applied by any of
the accepted modes of systemic administration including topical, oral, parenteral (such as
30 intravenous, intramuscular, subcutaneous or rectal), and otherwise systemic routes of
administration. The active compound first reaches plasma and then distributes into the
target tissues. Dosing of the composition can vary based on the extent of the infection and

each patient’s individual response. Topical administration is a preferred route of

administration for the present invention.
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added into the m xing vessel and stirred to mx wel|. The m xture was
filtered by a Awnser vasde pdadiiverirgrediget] was peapeted byspefallogiiegstep: 2

Pre tion of,t X " - 71 X| in

ot vl er *bat nt-(aEPRBlEn GARE i pRAGE Mol iha AR SEbmURRa S RLORE: T 2

| i docai neb#ia(80 + 20@Q). BQYclovir, S0k Imdinlparibbal k).GftopAGaraben (1) ydetylal@hyL ol
(160g), sodiumcitrate (10%%E§Oand suf fi ci_snt urified, water t(%Og ke a total

| ter.
wei ght 10698), sowbHan gwaetedrae S 0{hee)nfiSiihier! |Spermaceti synthetic
dimethyl polysiloxane (30g), and miglyol 812 (70g) were added into the mixing vessel and

stirred to mix well. The mixture was filtered by a number 150 mesh one time to remove
25  particles.

2. Preparation of the water phase: Another mixing vessel was submerged in a hot
water bath (80 + 2 °C). [Diclofenac sodium salt, 50g] [Diclofenac acid lidocaine salt, 10g,
30g, or 50g] polysorbate 60 (36g), propylene glycol (160g), sodium citrate (10g), and
sufficient purified water to make a total weight 1000g, were added into the mixing vessel

30  and stirred to complete dissolve. The mixture was filtered by a number 150 mesh one time
to remove particles.

3. Emulsification: The oil phase was transferred into a steam-jacketed tank having a

vacuum pressure of 35 — 40 mmHg. The water phase was added slowly in to the steam-



30 and stirred to conplete dissolve. The mxture was filtered by a nunber
150 nmesh one tine to renove particles. 3. Emulsification: The oil
phase waswonrangfsersed i nto a steam jacketed tank havi ngPaTIBCUOASIBOESSUr €
of 35 - 40 mmHg. The water phase was added slowy in to the steam WO
2011/ 050196PCT/ US2010/ 053602 j acketed tank at a constant stirring speed by

using a Hono- er (25 - 35 for 25.m nutes. w4 e icon, of
the. br ovi RS BEN & ety Sl rekp VLR Fompinn 852 BB 00T 1 e
condi ti onmimmtegbt ain a topical fornmulation in a dosage formof a cream 5
Exampl e 2. Tes i ff erent ounds on Ani mal s .Cbj ectives: Effegts qf (1)
ADO-1, ADO-2, ‘Bx[%%?m‘é}ﬁ‘&n&%‘ﬁpﬁe"toﬁ Stf%%(fé’gfeértQé‘yﬁen@%% 95 3@;@&&3%&
VD099 Cr eﬁmégf@infeh%bﬁdiﬁb@&ﬁ&ﬂﬁh a(t3picHABRPul i AR A ddsed BN JE a2RALUM 10 50Ny
(RA009)), VD099 Cream (Diclof enac Acid, Lidocaine Salt 50ng (RA052)), VA099

Cream>( Li docai ne, 50ng (RA0O01)) and their placebo creans were tested on

He Any I i [ [ di ent d

nccor di ngtmpl D) Lesf TREHAT Confthlon 88 AGEHK'S | TOA00 17 536 Acyc ovi 1

(50ny/ g) QbjestiBes:Di cl of enac Acid Lidocaine Salt (Lidofenac 50ng/g) ADO 2:

5% Acycl ovj (5 / ~ S5% Dk ¢l of GiAd o) i I i enac

Song o) 2SS VRO ADRZ PO R ERERAT Dk R Sreat e PR

Li docai neCsamt 5%V Da0orGrearh @ng figir pRARBEAY; (3G9 Braar KDiclufern SoRARRS

Pl aceho) ; _ 25 5{/‘3&\%93/{%@%? Di .o{??nac Agd' g‘ Li do 1% sa&{k (55 d{}f (Hb%c

30@/,%@@, b o maa gl hidacatps Salt S0mg (RA052)), VA
Cream (Lidocaine, 50mg (RA001)) and their placebo creams were tested on Herpes Animal

Model. The cream formation = active ingredient was prepared according to Example 1.

Compounds Tested:
15 Groupl
ADO-1: 5% Acyclovir (50mg/g) plus 5% Diclofenac Acid Lidocaine Salt (Lidofenac
50mg/g)
ADO-2: 5% Acyclovir (50mg/g)
ADO-3: 5% Diclofenac Acid Lidocaine Salt (Lidofenac 50mg/g)
20  ADO-4: Vehicle.

Group II
1% VD099 Cream: Diclofenac Acid, Lidocaine salt (Lidofenac 10mg/g, RA032);
VDO99 Placebo Cream (RA035 Placebo);

25 3% VDO99 Cream: Diclofenac Acid, Lidocaine salt (Lidofenac 30mg/g, RA033);
VDO99 Placebo Cream (RA036 Placebo);
5% VD099 Cream: Diclofenac Acid, Lidocaine salt (Lidofenac 50mg/g, RA034);
VDO99 Placebo Cream (RA037 Placebo).

30  Group III
1% VD099 Cream: Diclofenac Acid, Lidocaine salt (Lidofenac 10mg/g, RA032);
VDO99 Placebo Cream (RA035 Placebo);
3% VDO99 Cream: Diclofenac Acid, Lidocaine salt (Lidofenac 30mg/g, RA033);
VDO99 Placebo Cream (RA036 Placebo);



5% VD099 Cream Diclofenac Acid, Lidocaine salt (Lidofenac 50ng/g, RA034);
VD099 Pl acebo Cream (RA037 Placebo). 30 Goup Il 1% VD099 Cream

Di cl of enawoAoi1dh50196docai ne salt (Lidofenac 10ng/ g, RAO3PLT/USDOGA5IBOACEDO
Cream (RA035 Pl acebo); 3% VD099 Cream Dicl of enac Acid, Lidocaine salt

(Li dof enac 30nmg/ g, RA033); VD099 Pl acebo Cream (RA036 Pl acebo); 5% VA0 99

Cream Di odi u 5 /g {RAQ R 0 Cream (RA010); 5% VDO 99
Cream Di ?ﬁ’ﬁ@ﬁg@ ff@i”&: B}_ﬁlﬁfgg%l %Oéﬁ‘gﬁ’l @9“%3!3 &%@@c 50nmg/ g, RA052), Pl acebo
Cr eam ( RAPRGIbo Creado(NAD90);Cr eam Li docai ne, 50ng/ g (RA001), Pl acebo Cream
(RA0O03). ounds re kept .at_roomt rature jn the d when not
in use. Sg}g’i\ﬁﬁ/&@éf@%\/ Fcé‘?(fe@“rf%ﬂanlflfk’%@é’ée ﬁgﬁdl 6%1305&ma/ %M@Sﬁe

exper i menplacddd ARhLRRAORPEUl ation Hartl ey outbred al bino guinea pigs were
used in this exgeri ment. HSV-1 virus stock (0.035 m) was applied to each

area and PhtYoHQ0R Edeannlodesaineh e0mrigiRAO0ON| | - spaced sites by ten

activati i I ed spring-loaded vaccination 15 instrunent
(Sterneeg?%,c&flgane%g;gR%o\g?gi on, Ornmont Drug, Engl ewood, New Jersey). The day

of inoculation was Day 0. Approximately 250 ng of test drugs were applied
at 4x/day..on Days 2 and. 3. The dosin eqi for. 5% AQY, PEG (Zovi r ax
3 nt ment ) THeeT AR e Bieomd BrAii B BOTrRG R gOrB S8/ day 1 or
Days 1, 2Aa@WVIPBGH(Bovixdxdaithent) Wayasell.as 3 cafifioldn e expeimenthe regi men of the
G oup, |. For Goup Il and Goup Ill, the dosing reginen for 5% ACV/ PEG
(Zovi]rOax O ntnent) of our standard dosing regi men of 5x/day for Days 1, 2
and 3 wer gpsfdndo@atiexperi mental control. On Day 4, the sites on the backs

of the animals were treated with Nair once to renove regrown hair on the
ani mal s' Bagles outbeed dhigoguinsa pipsrivese usaddmthip experiment- J18Yd Wiust ur es of the

were sacr oSSk HO i B it bl HRPHO S A S ki ol S0CT™ ©
removed. Spaeed tétcjs an dgreactifatsdisof rsommagdd spiingHeaded e'ad:qi@_mh'tonar eas was placed
Lo 1 MdtrQherdt SRERTR! B Ray BHiLH, Brlilbnf Bl Eb1ehAbh Wew e um (FBS) in an
Jersey). The day of inoculation was Day 0. Approximately 250 mg of test drugs
were applied at 4x/day on Days 1, 2 and 3.

The dosing regimen for 5% ACV/PEG (Zovirax Ointment) was reduced from our
20  standard dosing regimen of 5x/day for Days 1, 2 and 3 to 4x/day for Days 1, 2 and
3 to match the regimen of the Group L.

For Group II and Group III, the dosing regimen for 5% ACV/PEG (Zovirax
Ointment) of our standard dosing regimen of 5x/day for Days 1, 2 and 3 were used

25  as experimental control.

On Day 4, the sites on the backs of the animals were treated with Nair once to
remove regrown hair on the animals’ backs. Lesions were counted from the
animals and pictures of the animals were taken and used later to measure lesion

30  sizes. The animals were sacrificed and full-thickness skin from the different areas
was removed. The rectangle of skin from each of the treatment areas was placed
into 15 mls of tissue culture medium with 2% fetal bovine serum (FBS) in an ice
bath. The samples were then homogenized in a Stomacher 80 Biomaster lab

blender (Seward Co.). Debris was pelleted by centrifugation and the supernatants



bat h. The sanpl es were then honogeni zed in a Stomacher 80 Bi omaster |ab

bl ender (Seward Co.). Debris was pelleted by centrifugation and the

super nat amo01MEso®6col | ected and frozen at -70C until agsayusbaw/osashectivity
by plaque formation in VERO 76 cells (Kidney, African green nonkey, ATCC
CRL# 1587). Dermal Irritation 5 W tested (1) ADO-1, ADO 2, ADO 3, and

ADO- 4 ; (2) 1% VD099 eam ., 3% VDO Cre % VDO99.Cream and their

pl acebos; W%@f"ikﬁ?‘%g%%%ﬁp(aﬁ%ﬁ g#@ﬁﬁ%sgoﬁwdg y(p%ﬁg?r)‘?an@%% Cr eam
(Di cl of eniacVEROG 6 dellglaCidhérg AFeibin SREUmMORASS ANCC EROFI 587 pam (Li docai ne,

50ng (RAOO1)) and their placebo creans for dermal irritation using dosing
regi mens of ix/day, 2x/day, 10 4x/day and 5x/day, all on Days 1, 2 and 3 on

uni nf ect egetfRhitirBYatfiil Pred al bino guinea pigs. Goup I: ADO-1, ADO 2,

ADO- 3, and ADO- 4 The 5x/day dosing regi nen was stogged early because
there5appW&rt€&ﬂeCt6)l@éD(é-llaé)WtééQ-éiaI@th@cﬂﬂd@)AWEp% 18#8, 3% for testing

moder at 6 00T TRy a0t K ERL e A ) SO ERA i mans. But i1

was deci d@iclofenus Sodihm, S0und R AG0%)) FGDOSGiCGremm (DloEemepAdid, LidecaB099 Cr eam

3% VD099 e 9 and t.heir plLace t conpounds,
i ncl udin .atlﬁ% %%@g%@g&%@&gt‘@?‘ﬁ?“’?’&@@%@@éP@ﬁ ??‘P@Slfi ng at both the
t hree dosplagbb @edafBITor ddrthal Riljatbs k@R dvsih rdgheesndrsaiay, Wdadeci ded to 25
use the npst potent con'?ound, 5% VD099, and its_placebp gt the 2x/day

f % Tk Svibisd o

dosi nd r ebi/dsrandBxedayatll onbaysibst Yl + ey rmBiec ®F 4 HRO der nal
irritatio iﬁ?‘ﬁﬂ 1 by the 5% VD099 and its vehicle mght prevent us from

vi sual i zi hg sfons on Day 4 to count and neasure them This turned out to
be the case. 30 Goup Ill: VA&99 Cream (D cl of enac Sodi um 5% ( RA0Q09)),
VD099 Cre {.Cl na > hd s nle) 0681 >3l t 50ng (RA052)), VA099 Cream
(Li docai ngm'g‘g}rngﬁ@80§Wgh‘éDﬂgi é:lmp ggasgo creans VA QgJ)Cream and VD099
Cream i nthafh/day ddsaigrreginsenebasiopped eantppbkenateghgre appepeadsiodleya i rritating at

$ oy doin calyrbppesdindio
21 daly artiORBHETAoBTy VD ARG P ol 11 RE A RS ThE e AT Doy 1, 2 and 3.

All the compounds, including the vehicle, were moderately irritating at both the

2x/day and 4x/day dosing regimens. But it was decided to use the 4x/day dosing
regimen.
20
Group II: 1% VD099 Cream, 3% VD099 Cream, 5% VD099 Cream and
their placebos
All the compounds, including the placebos, were moderately to severely irritating
at both the three dosing regimens. In conjunction with the sponsor, we decided to
25  use the most potent compound, 5% VD099, and its placebo at the 2x/day dosing
regimen. Even at that dosing regimen we understood the dermal irritation caused
by the 5% VD099 and its vehicle might prevent us from visualizing lesions on

Day 4 to count and measure them. This turned out to be the case.

30  Group III: VG099 Cream (Diclofenac Sodium, 5% (RA009)), YD0O99
Cream (Diclofenac Acid, Lidocaine Salt 50mg (RA052)), VAO99 Cream
(Lidocaine, 50mg (RA001)) and their placebo creams
VGO 99 Cream and VD099 Cream, including their placebos, were moderately to

severely irritating at all three dosing regimens. VAO 99 Cream was mildly



1% VD099 Cream 3% VD099 Cream and their placebo creans were noderately
5to severely irritating at all three dosing reginens. W decided to use at
t he 2x/ dayodosiosgiosegi men. Even at that dosing regi nen ReTUsdewss3sor t he
dermal irritation caused by the conpounds and their vehicles |ikely would
prevent us fromvisualizing |esions on Day 4 to count and neasure them

This turned qut to be t case. M y 4, with . infected. aninals, dernal
irritati OWIEPE%%}(WQ@‘VS?@ rangfr?‘?d(‘?%agi@é‘iyﬁf%fql@ﬂpg a %f/d@?o‘?j 8%7 pl acebo
cream pai {9 443, 1% VD0O99; 6 of 12 drug/placebo cream pairs for 3% VD099,

11 of 12 drug/ placebo cream pairs for VA 99; 158 of 12 drug/ pl acebo cream
pairs for VDO 99; 7 of 12 drug/placebo creampairs for VAO 99. Results

Goup | 2pF [ 9, G5t ' ' ' with
Fove 1 exak D998 Ceant 300 (B Crcllh bty WD 314c850 o] Werd BOGGRER", | N ng
t he véhi closgvanlky irritaténg at allehnee dofifng caglimenso Waedecided td ass asiles 2ddayount t hem on

Day 4. This.sonetines. happgns.in this model and is,difficult to predict.
The irri téﬁslll%grfeg]ln%%l‘ %’88 afﬁna@%c}syxg(ﬁegweéluxﬁ u?%rsg%oacgta? ge%ag ninéastlog ns fromthe
25 pi ct ur emsédiethe @Bmbainds.anBelgsitigshicds likedswoaldfpkéveut &g ®emt he nunber of

conparisons for Lesion nber and Tojfal Lesjon ea were reduced and

| essened Yifelizmg E%OIISHH{'\B‘%&WH“H PasERt oﬁ&l‘? tﬂ‘H‘%cﬂW@ﬁ%"‘Ei’gni ficance.
Conmpoundscdshabnad A8l thRlcRdahafals, MeRHABR Rt preddnddl iefol Bffick@t i ng to the
animal s 30 in our ‘'nodel so that dermal irritation in our nodel may not be a
pr edi k& orevefuaiermal irritation in humans. Table 1 shows the results of
analysis (InStat. V3, GaphPad Software, Inc.), wth the | evel of
significance of p < 0.05 for the experinents. WD

2011/ 0501%6PTTANIgAN4RhO B8 dor ICOMI2099 to t he vehicle (ADO4), ADO 1

achi eved étf{#jti? Ili; Si gni fi.rcgnt%,; ions in Lesion nunber, 26% and
47%in Tot§ IEAARP R SO PR SRy ° & hd in reducing Virus Titer. 5 Wen
conpar ed 1Dpof tredrwehiwbeo & s fADGR@9oachi eved statistically significant

g

reducti on f 26%in Total Lesiagn and 51%in Virus Titer. It showed a
trendd n gég%éw/ﬂlﬁp%ﬁreﬂﬁ’rﬂ?gﬁ%rlgﬁ&%gh conpared to the vehicle (ADO4),

ADG- 3 only oaeDiRAAaRbS ERhmSais 3o VA0 99.

Results
Group I
20  Ten active vs. vehicle pairs were tested.
The infection with HSV-1 exacerbated the irritation caused by the active
compounds, including the vehicle, and made it very difficult to see the lesions to
count them on Day 4. This sometimes happens in this model and is difficult to
predict. The irritation also made it very difficult to measure the lesions from the
25  pictures taken on Day 4. Because of these difficulties the number of comparisons
for Lesion Number and Total Lesion Area were reduced and lessened the chance

that “n” would be large enough to achieve significance.

Compounds that are well-tolerated in humans can often be irritating to the animals
30  in our model so that dermal irritation in our model may not be a predictor of

dermal irritation in humans.

Table 1 shows the results of analysis (InStat. V3, GraphPad Software, Inc.), with

the level of significance of p < 0.05 for the experiments.

10



significant reduction of 86%in Virus Titer. Since ADO 3 appeared to be the
nost irritating in infected animals the results, or lack of them for

Lesi on Nuwbeniiasoigot al Lesi on Area need to be under st o@dTius2ethasisennt ext .
15 5% ACV/ PEG, when conpared to its vehicle, achieved significant reduction
in Total Lesion Area. These results for 5% ACV/ PEG are not typical for our
nodel but we generally use a dosing regi nen of 5x/day on Days 1, 2 and 3.
W typically see significant decreases in Total Lesion Area and Virus

Titer, reweh eoﬁaga%dwukdzehelev@meai) ADex1 hchiARDstitistlspuifidabt 1% VD099,
3% VD099 5% VD099 and thejr respectiye V,Fhl cles were gtﬁlhwpﬂer ately to

severel y TeARGtioRs imbesien rabeinGral and AJKkp i Total Lasin er; 4t he sponsor
and in antrﬁ‘fdflﬁrréddcﬁa RSETNG. resources, we decided to use the nost potent
25 conpoun 5% VI and i1ts placebo, at a dosing reginen of 2x/day on
Days », 2 and 3. The |nfect|on Wi th HSV-1 exacerbated the irritation caused

by the te A hepwedi gl g difficult

to see t nY RS BRRSES B VeBEIHAAMG D RDYEy hifh e ARG slnitiEly i

t hi s nodeteduditoms iof 26%dh il‘otal zIaJes;on daekearidt 5 19 inyVitid Titaullt showedwdsmde t he

| esions fro |ct t aken on Day 4. Because of these difficulties the
Shisiis Lot g

nurmber of 'd§ Pesi on Nunber and Total Lesion Area were reduced
and | essened the chance that "n" woul d be | arge enough to achi eve

f th t f | i
& oo sk Sien amasret fothe VRl ATIE-D b HD- PP T TEBA < 0 05 f or
the ex perélg{ﬁmefm radRB6n 6P8PANR Tide Tits BhAcKDO-3 apprFA8 b@@}lfe ﬁmd a

statistically significant reduction of 23%in Lesion nunbe

stati sti cititajing nrgmfefcitezdammalé@m:netﬂdﬁ, orf lacloh them:Tier éﬁSlQeNumbemEA and a
statisti C‘f‘%ﬁa?’lrés'l&{‘ﬁea%%é‘& toﬁﬁe%%‘efg?&bd% tl?a%%ﬁt@xtv rus Titer. 5% ACV/ PEG when

conpar ed S vehi signiticant reductions in 10 Lesion
Nunber, 10% Tot al LeS| on Area, 33% and Virus T|ter 79% These results for

5% a i C f or our, nodel eneral pattern
o7 AU PE e RS S hent P PO b e b B 2
reduct i onTétal MesiotSArdal GhesesreSiIRTbESF Yo AGV/HER ark @@t Bipicah{or Bud: piodkl Lesi on Area
which is greater than the reduction jn Lesion Numher. (\erus Titer
reduct i onbut Wesgegerally use a dosing regimen of 5x/day on Days 1, 2 and 3. We typically

see significant decreases in Total Lesion Area and Virus Titer, results that would

be very similar to ADO-2.

20

Group II

1% VD099, 3% VD099, 5% VD099 and their respective vehicles were all

moderately to severely irritating to the animals’ skin. In conjunction with the

sponsor and in an effort to preserve resources, we decided to use the most potent

25  compound, 5% VD099 and its placebo, at a dosing regimen of 2x/day on Days 1, 2
and 3.

The infection with HSV-1 exacerbated the irritation caused by the tested
compounds, including the vehicle, and made it very difficult to see the lesions to
30  count them on Day 4. This sometimes happens in this model. The irritation also
made it very difficult to measure the lesions from the pictures taken on Day 4.
Because of these difficulties the number of comparisons for Lesion Number and

LIS ]

Total Lesion Area were reduced and lessened the chance that “n” would be large

enough to achieve significance.
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15Lesi on Area reduction > Lesion Nunber reduction.) Goup Il 1% VD099, 3%
VD099, VA 99, VDO 99, VAO 99 and their respective vehicles were all
noder at elwot2o11gsumsel y irritating to the ani mals' skin. PRO/UBh@oiosfeezt i On
with HSV-1 exacerbated the irritation caused by the tested conpounds,
including their vehicles, and nade it very difficult to see the lesions to
count themon Day 4. This sonetines happens in this nodel. The irritation
also nmade it very difficult to measure the lesions fromthe pictures taken

on Day 4.Tabl®IIRB6RH 8R refulisREafalfliis (TnStat. V3 SriplPat Bofiemarg InCmpdr i sons f or
Lesi on Nunber iamd,TQt al Lesion Ar?a wer e r.educed and | essened the chance
that "n" Redevsl plsignifigance RbDgH- P> dhs &PETiBeRi i cance, or even do the
stati sti cal test. Table I'll shows the results of analysis (InStat. V3,
G aphPad Software, Inc.), with 30the |evel of significance of p < 0.05 for
the exper V%BmcgmpalﬁétmﬁsplaﬁﬁhOaé%eVD@%%MhlfW@dﬂﬁ@fﬂs‘ﬂ%}l&ﬁlm‘? ed to its

pl acebo c t ction of 93%
'™V rus. Fopgon 67230 inRiaR el ¥ BB Rrent s bR AR e JOEUE | o
si gni f i cafiotal behioat ARB4\, amd T ethattichBy signifidastasd®Tivh afi62%iin l)éruil'lﬁel”, 71%

These results for 5% ACV/I PEG are typical for our nodel. They also reflect
the general pattern of efficacy we see for true antiviral nedications in

our nodel 5%t/i:(evmswevvhemph@al\édrwsts Tthiel, acﬁu@é@éffgﬁiﬁcﬁﬁth@ﬂudubﬁs freduction in
Total Lesion Area is greater than th g redugtion jn _Lesion Nunber.

(Virdd Ti %ﬁ‘eﬁwww@é@rp é%%ﬂ?@? Lpsion 416 3 noRd Vs ditteb 9% B&Ssen  Number
reduct i Oneky | RUBFIBYYACY /PSS erttﬁil%gl fF Buho PO ey ald lré1HRt ﬁféag‘éné&ﬁh' eved 86%

reduction in Virus Titer. t he conbi nation of ac c ovir and
| i dof enacpatigmofrfficasyhesee fomisue andivirel wedirations ieurtmedsl: the good as

i dof enac, mmvgww%eﬁls%?&t&vtﬁgl ﬁlg?édlﬁ{loﬁ) W T@tblglf'ésid CRIG v&tﬁ@l’f’&t ions in

Lesi on Nu
greater than the reduction in Lesion Number. (Virus Titer reduction > Total

15 Lesion Area reduction > Lesion Number reduction.)

Group III
1% VD099, 3% VD099, VG0 99, VD0 99, VA0 99 and their respective vehicles
were all moderately to severely irritating to the animals’ skin.

20
The infection with HSV-1 exacerbated the irritation caused by the tested
compounds, including their vehicles, and made it very difficult to see the lesions to
count them on Day 4. This sometimes happens in this model. The irritation also
made it very difficult to measure the lesions from the pictures taken on Day 4.

25  Because of these difficulties the number of comparisons for Lesion Number and
Total Lesion Area were reduced and lessened the chance that “n” would be large

enough to achieve significance, or even do the statistical test.

Table IIT shows the results of analysis (InStat. V3, GraphPad Software, Inc.), with

30 the level of significance of p < 0.05 for the experiments.

The most notable result is that, when compared to its placebo cream, VGO 99

achieved a statistically significant reduction of 93% in Virus Titer.

12



Goup Il 5% VD099 (RAO034), 5%l idofenac, achieved nodest but significant
results in all three neasures of efficacy in our nodel. Both 5% VD099 and
its vehi cWe 2eewesombso equally irritating to the ani nal SPCIRISR0102836@ oup || |
VA99 (RA009), diclofenac sodium 50mg/g (5% w w), achieved a 93% reduction
invirus titer in our nodel. Both VG 99 and its placebo cream were al so
equal ly 1gJi g tg the animals' skin, preventi m eval uating the
offoct 25 rACHERR b omaAy 2 B Pl e Taliah PR and ot al

| esi on areaal MéxeorResd] 27/ ane Vatus Titet) MBI, | Hiede todultd QUSBSACVAPIEG2. Figure 1

shows the inhibition effects. in |esion nunber, lesio ea and viral titers
by (a) 58T iRifadfercouampdshe iéw 59/rerﬂecf(t37 gsmﬁor%lé%@aﬂ?ﬁ%%ﬁzﬂ WESFE 59

| i dof enacgy, %u@%ﬁtn'}d’ﬁhf‘ed}’&ﬁ@nstﬁro%?n%éla tﬁ@feﬂhal&fm%dslm? @6atet he data for
5% | idofenac in the grag represent the 3 average of the 3 Ssets of data.
e

Fi guré 1 bhoths rpmlos% tat Lesion Apgagehish o greaterftBanidie medhctipe ithi ghest

i nhibiti %os]pdof enac
showed h?%?‘lﬁgr{ﬁﬁﬁlﬁ%%l(ﬁhqg? Q}eégp &lfor?a%/??égfﬂfs(?% Rt U%F}?régzl“ é)gtgl!rrrlpar es the

i nhi bi ti oNuebéeetdsctoh.)l i dof enac (1% 3% and 5%, di cl of enac (5% |,

| i docai ne (5%, and acyclovir (5%, on viral titer. Lidofenac (1% 3% and
59 showed a dose response of inhibition effect in viral titer. 5%

di cl of enagum @f Revidtsy good inhibition effect in viral titer. 5%

| i docai ne_only 5had a small inhibition effect on viral titer. WO
2011/ W50 168 US2010/ 053602 0 0 - 00

ADO-3, 5% lidofenac achieved 86% reduction in Virus Titer,

ADO-1, the combination of acyclovir and lidofenac, did not achieve the reduction

in virus titer as good as lidofenac. However, ADO-1 achieved smaller but

significant reductions in Lesion Number and Total Lesion Area.

15
Group II
5% VD099 (RA034), 5% lidofenac, achieved modest but significant results in all
three measures of efficacy in our model. Both 5% VDO99 and its vehicle were
also equally irritating to the animals’ skin.

20

Group III
VG099 (RA009), diclofenac sodium, 50mg/g (5% w/w), achieved a 93%
reduction in virus titer in our model. Both VGO0 99 and its placebo cream were
also equally irritating to the animals’ skin, preventing us from evaluating the effect
25  the compound might have had on reducing lesion number and total lesion area.
The Results are also summarized in Figures 1 and 2. Figure 1 shows the inhibition
effects in lesion number, lesion area and viral titers by (a) 5% lidofenac and 5%
acyclovir, (b) 5% acyclovir, and (c) 5% lidofenac. Since there were three data
points of 5% lidofenac, the data for 5% lidofenac in the graph represent the
30 average of the 3 sets of data. Figure 1 shows that 5% acyclovir plus 5 % lidofenac
had the highest inhibition effect in lesion number and lesion area, and 5 %

lidofenac showed highest inhibition effect in viral titer.
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Figure 2 compares the inhibition effects of lidofenac (1%, 3%, and 5%),
diclofenac (5%) , lidocaine (5%), and acyclovir (5%), on viral titer. Lidofenac
(1%, 3%, and 5%) showed a dose response of inhibition effect in viral titer. 5%
diclofenac showed a very good inhibition effect in viral titer. 5% lidocaine only

had a small inhibition effect on viral titer.
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bj ectives: To evaluate the effectiveness of V@99 (5% di cl of enac sodi um
creanm) in patients with herpes zoster. The efficacy is judged by the

i nt ensi t ywof2opaismoand | esi on assessnent. 5 Study Endpoi rCT/iseotobiconi ng
endpoints are evaluated: The primary efficacy endpoint is tinme to conplete
cessation of zoster-associated pain. Subjects are defined as achieving

conpl et eE&SapRL3. oncthqaasmdyfpm)h&m are pain-free (pal n 10reported to be O
on a 0 - 100 numerical rating scale) for at least 7 days. Tinme to |oss of

acut e ph¥8EcH¥Sh (pain experienced up to the point when all crusts are

lost)  Tie eGdiiste tHeaéffecﬁf/en%b%fevG@%Qf%%lsﬂnﬁ@mahﬁﬁ@r i3 AtRAtsAith
zoster-associ ated pain at the end of foll ow up eriod. he crude rate of

subj ect shetpeswpgter-vidsi effieasy ivjudsedbiathg ivtensy @@mt'@é lesign @ﬁestsmé&tt ment peri od
and the end of followup period. The percent reduction in VAS pain
score at specific clinic visits after study nedication adm nistration. 20
Tr eat menbrudp §ndmriat.  Topi cal V@99 cream 10g/tube, topical use on the

| esi on trol regi Topi acebo cream 10g/tube, topical use on
the | esicgﬁe %ﬁé@?@gl%ﬁrgeﬁ?ﬁuﬁngﬁal e aged from 20 years to 75 years.

Subj ects i tﬂhe Prighdrin Ie@@dacyl ieB@ast 8 thfie Wcanpleiccabetionf pesezasbeiated pain.

| ocal i zed, aneous S|ons pa ules macul es or_.ves ecgts to

L
whom t he st @(‘:} pegls fgs 4 éﬂ? e 3gay Bplde GRSRiOR qup%bfpé‘e%f"ieel?a“? §e Bt of

rashy@nd/ or ré}ié@te&%‘&b&b%ﬁ amléwn@ﬁé&%ra% ?ts@aﬂe) 13PatSuk ¢ Ehps. at
screeni ng/ basel i ne nust have a score of at |east 40 nmmon the visual anal og

scal e (VAS) Timp llossyoftagutgrithesespain dpain ¢xpasicnesd vméo thespaiticvhemall grustsqae
i nvestigato st)' ncl udi ng conpletion of the study diaries as described in the

protocol. 3
o The crude rate of subjects achieving complete cessation of zoster-associated pain at the

end of follow-up period.
15 e The crude rate of subjects without vesicles, ulcers and crusts at the end of treatment
period and at the end of follow-up period.
o The percent reduction in VAS pain score at specific clinic visits after study medication

administration.
20  Treatment regimens: Topical VGO99 cream, 10g/tube, topical use on the lesion
Control regimens: Topical placebo cream, 10g/tube, topical use on the lesion

Subjects
25 e Male or female aged from 20 years to 75 years.
o Subjects with a clinical diagnosis of uncomplicated herpes zoster by localized,
cutaneous lesions (papules, macules or vesicles).
o Subjects to whom the study drugs can be administered within 72 hours after the onset of
rash and/or bud vesicles due to herpes zoster.
30 e Subjects at screening/baseline must have a score of at least 40 mm on the visual analog
scale (VAS).
e Ability to understand and follow the instructions of the investigator, including

completion of the study diaries as described in the protocol.

35

19



WO 2011/ 050196PCT/ US2010/ 053602 Test Protocols Subjects who neet all the

selection criteria are randonly assigned to receive one of the follow ng

t r eat mentwof2or/@ei9days: G oup |:VA99 cream (5% di cl of emat/tsodionsdeodG oup
| : pl acebo cream Patients are random zed to receive either VG99 cream or

pl acebo cream about 0.05g/cn2, 4 times daily until conplete cessation of

zost er - agsofraveds pai n, but no | onger than 28 days. After the Iast dose of

ToThi s SPUT SdeamEro U tonineth e fibBohE pikned G ekt Spi T oFe

(basel i n@nowfp‘,ilgjqea?rﬂ;é_nts I 1B, dazd: 12, 2812 and 5617. All study visits include

questi onnal res on pain |evel Zﬁgﬁd exani nhation of the affected skin area.
ek B

Statisti OMBPRods YSEEP qremn Kapl an- Mei er nethod is
conduct edgfoap If:1 MepheR\Ueens variable (including time to conplete cessation
of zoster-associ at ed pain and tine to | oss of acute phase pai n), and,the
medi an aPasiegtsvare randomizeil deseoobpocitbert Y GO0 erdam et plaged ps1eagpehoue 0.05gkm”, 4

{09 T AN uhES HoihP niRerl ilte SATRAGA 09 DUERSDAEN ik, BUDRS 1548 HALRE d?}tt a

t opi cal prepar tlon e subject I's treate unt |
speci f i cAfwetht lﬂt&mse\oédmdymetdmmen admoimesrafion fallr sibjectage fadinweé@mefswmks model
is used to anal yze event tinmes anong treatnment groups with adjustnents for
age, the time fromrash onset to treatnent initiation, and/or other

si gnidf i CBRik smasamcssdbbat 8 neders andhigclidvsemitadynvisiaich DAEO (BRelate),Bd, pencess of
maki ng and usin cribed in such full, clear, concise and

exact ¢ ol Ak A, 88%&%5 §6§7g\fyv\lﬁﬂ<§§wsgﬁ<mp Jude apestipppaings pn Pamam%ar}dtan

pertai NSexahfnfRhOrandamstdfe ae4e. It is to be understood that the
foregoi ng describes preferred enbodi nents of the present invention and that

nodi fications can be made therein w thout departing fromthe scope of the
pr esent ‘Fﬂ%“%fb %s set forth in the clainms. To particularly point out and
di stinct al m? e 30subject matter regarded as invention, the follow ng
cl ai Ifs chmhmelﬁicacty endppimts, KiapkhiMeier méfBod 04 dordsered 6REMdIBZ LS 083802 WHAT

'S CLA Mgl%hlnﬁng time to complete cessation of zoster-associated pain and time to loss of acute
phase pain), and the median along with two-sided 95% confidence interval is reported. The
log-rank test is used for comparing times to event among two groups of a topical preparation
where the subject is treated for 28 days or until the specific event achieved, whichever comes

20  first. The Cox regression model is used to analyze event times among treatment groups with
adjustmehts for age, the time from rash onset to treatment initiation, and/or other significant

prognostic index.

The invention, and the manner and process of making and using it, are now
25  described in such full, clear, concise and exact terms as to enable any person skilled in the
art to which it pertains, to make and use the same. It is to be understood that the
foregoing describes preferred embodiments of the present invention and that
modifications can be made therein without departing from the scope of the present
invention as set forth in the claims. To particularly point out and distinctly claim the

30  subject matter regarded as invention, the following claims conclude this specification.

20



1. A nethod of inhibiting herpes viral activity in a subject, conprising:

identifying a subject suffering fromherpes virus infection, and

t opi cal | ywadnimissteri ng to the subject an active i ngredPEmUSC@d5302 ng

essentially of an 5effective anmount of diclofenac or a pharmaceutically

acceptabl e salt thereof, whereby the viral activity is inhibited. 2. The

met hod oWHAXIISALANMEIRIS: t he herpes virus is selected fromthe group

consi stipg of ,herpes sinplex virus.t 1 - erpes sinplex virus

Cyper 2, Uar i camenotofipyf pekre ikl RSyttt Biorkic ARERES ™ 5 The

met hod of cl aidentifyingteesudjeot sufteridi dloni Berpes visustiofetié@l, layd adm ni stered to

| esions on the external .tissues, of _the subl ect . %15 4. The. net hod. Ef ﬁl aim1,

wherein the efopially gdmuyisicrine 19eheiubjcst amadivednapdignt consisking gsigntiakly ofan

?\?v} h;zﬁ (Z)%ff&lti% BnduntWIdi@bRndd @ AitafthidevBcARBptatle sHicthefeefiac is about 5%
w) .

whereby the viral activity is inhibited.

,-.
O

2. The method of claim 1, wherein the herpes virus is selected from the group consisting
of herpes simplex virus type 1 (HSV-1), herpes simplex virus type-2, varicella-zoster virus,

10  and a combination thereof.

3. The method of claim 1, wherein the diclofenac is topically administered to lesions on

the external tissues of the subject.

15 4. The method of claim 1, wherein the effective amount of diclofenac is about 3-5%
(wiw).
5. The method of claim 1, wherein the effective amount of diclofenac is about 5%
(wiw).

20
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