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that indu Type 4 hypersensitivity when th cone,
1888). Xgainst tpt%%ackdrop, there Es ay rush to deve?o% a vaccine for HIV. However, but

because of the mutation of the configuration of the virus following infection, a feature of

HIV, an accurate vaccine has not yet been found. In addition, although many therapeutic

20 medications for HIV have been developed, none completely cure HIV. Furthermore, current
AIDS drugs (protease inhibitors, non-nucleoside reverse transcriptase inhibitors, nucleoside
reverse transcriptase inhibitors, etc.) employ complex techniques. Long-term administration
of these agents causes patients to suffer persistent adverse events, such as anemia, peripheral

_-meuritis, pancreatitis, nausea, and headaches. Also, the possibility of long-term

25 administration resulting in drug resistance cannot be ruled out. Yet another disadvantage of
current treatment modalities is cost, in that current therapeutic medications for HIV are
extremely expensive, often ranging between $15,000 to $20,000 per person per year, which
necessarily limits patient access. '

One type of agent that represents an effective alternative to current HI'V treatment

30 modalities is the delayed-type hypersensitivity (DTH) inducing agent, which type of agent
has been researched as an immunomodulator that elicits immunological response in HIV
‘patients by increasing the activity of the immune system cells in the body. Delayed-type

hypersensttivity inducers are substances that induce Type 4 hypersensitivity when they come
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immunity inducing capabilities. However, these findings have not been put to practical use.
Furthermore, DNCB has been used in, among other things, the treatment of warts.

20 A method for using DNCB in HIV patients that has been employed in recent years
has been to dissolve the DNCB in an acetone solvent and impregnate a gauze-like cloth with
the resulting product and apply this to the skin. This topical preparation is then dried,
covered and left to stand for several hours (typically at least 8 hours). This long application -

¢ time means that an HIV patient would be restricted for at least 8 hours, a fairly long time,

25  which would prevent that pérson from leading the same lifestyle as a healthy person.

There is considerable interest, therefore, in the development of a topical DTH
inducing agent composition that could efficiently deliver an effective amount of a DTH

inducing agent to a host in a short period of time.

Relevant Literature

30 References of interest include: Stricker et al. Dendritic cells and
dinitrochlorobenzene (DNCB): A new treatment approach to AIDS. Immunol Letters
1091;29:191-196; Stricker et al. Pilot study of topical dinitrochlorobenzene (DNCB) in

human immuno deficiency virus infection. /mmunol Letters 1993,36:1-6; Stricker et ai.
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The
suby ect topical patch preparations are made up of an adhesive gel composition that is present

on a suppert, where the adhesive gel composition includes the delayed-type hypersensitivity
inducer, a water-soluble polymer gel, water and a water holding agent. In using the subject

topical patch preparations, the topical patch preparations are applied to a skin surface of a

[N
wn

/ subject and maintained at the site of application for a period of time sufficient for an
effective amount of the delayed-type hypersensitivity inducer to be administered to the
subject, where this maintenance period typically does not exceed about 60 minutes. The
subject invention finds use in a variety of applications where the administration of a delayed-
type hypersensitivity inducer is desired, and is particularly suited for use in the treatment of

30 HIV associated disease conditions, e.g., AIDS.

BRIETI DESCRIPTION OF THE FIGURES
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HIV associated disease conditions, e.g., AIDS. In further describing the subject invention,

the topical patch preparations are described first in greater detail, followed by a review of

20 representative applications in which the subject topical patch preparations find use.

Before the subject invention is described further, it is to be understood that the
invention ié not limited to the particular embodiments of the invention described below, as -
¢ variations of the particular embodiments may be made and still fall within the scope of the
25  appended claims. [t isalso to be understood that the terminology employed is for the
purpose of describing particular embodiments, and is not intended to be limiting. Instead,

the scope of the present invention will be established by the appended claims.

In this specification and the appended claims, singular references include the plural,
30 unless the context clearly dictates otherwise. Unless defined otherwise, all technical and
scientific terms used herein have the same meaning as commonly understood to cne of

ordinary skill in the art to which this invention belongs.
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enbodi ments, "t he del ayed-type hypersensitivity inducer DN The anmpunt
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20  embodiments, the delayed-type hypersensitivity inducer is DNCB.

The amount of DTH inducer that is present in the adhesive gel base 1s an amount
sufficient to administer to a subject an effective amount of the agent when applied to a skin
surface of the subject, as described in greater detail below. In many embodiments, the

.amount of DTH inducer present in the adhesive gel base ranges from about 0.01 to 10.0 %
25 : (w/w) , sometimes {rom about 0.05 to 10.0 % (w/w), usually from about 0.1 to 5.0 % (w/w)
and more usually from about 0.2 to 3.0 % (w/w). |

The adhesive gel base that includes the DTH inducer, as described above, is made up
of a water-soluble high molecular weight substance, water and a water retaining agent. In
certain embodiments, the adhesive gel base may further include a cosolvent, e.g., an organic

30 cosolvent. Each of these compoenents is now described separately in greater detail.

Water-soluble high molecular weight substances of interest include water-soluble

polymers, where polymers of interest include, but are not limited to: gelatin, starch, agar,

mannan, alginic acid, polyacrylic acid, polyacrylate, dextrin, methylcellulose, sodium
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20 contained in the adhesive gel base so that the water content in the adhesive gel base is

matintained at least a substantially constant, if not constant, level during storage and use of
the preparation. One or more water-retaining agents may be employed in the subject
compositions, where the amount of water-retaining agent present in the adhesive gel base
sgenerally ranges from about 1 to 70%, more preferably 10 to 60% by weight. Examples of
25  suitable Water-retaining or water-holding agents include, but are not limited to: 1 or more
types of polyvalent or polyhydric or sugars or alcohols, such as glycerin, sorbitol, propylene
glycol, diethylene glycol, 1,3-butylene glycol, and ethylene glycol, and the like.
In addition, the subject gel base compositions may also include a cosolvent, where
the cosolvent is generally an organic cosolvent. Examples of DNCB cosolvents of interest
30 inciude, but are not limited to, n-methyl-2-pyrrolidone, crotamiton, ethyl alcohol, methyl
alcohol, polyethylene glycol (e.g., low molecular weight polyethylene glycol, such as PEG
600 or lower, e.g., 500, 400, 300, 200, 100 etc and blends thereof, and acetone, where n-

methyl-2-pyrrolidone, polyethylene glycol and crotamiton are of particular interest. The
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20 chloride film, ethylene-vinyl acetate copolymer film, polyurethane film, and the like.

In addition to the adhesive gel composition and the support layer, the subject topical
patches may also include a release film 16 on the surface of the gel layer opposite the
backing that provides for protection of the gel layer from the environment. The release film -
may be any convenient material, where representative release films include polyesters, such

25 as PET or PP, and the like.

In many embodiments, the patch is present in a sealed package. Generally, the sealed
package is fabricated from a packaging material that includes a layer made out of a material
capable of preventing passage of moisture, oxygen and other agents, i.e., the package
includes in a moisture/oxygen barrier material. Any suitable barrier material may be

30 employed, where bamrier materials of interest include metallic layers, e.g., aluminum, where
in many embodiments, the barrier layer is an aluminum layer. This barrier layer has a
thickness sufficient to provide for the barrier function, where the thickness typically ranges

from about 5 to 15, usuvally from about 6 to 10 um. [n many embodiments, the package is a
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descri bed supra, to obtain the sealed topical patch. For a nore detailed
descri pt PSHINGIOT SRRPOrEBRIEEH: 8 digalechelsve. the suppog mgrighmange. fer gampbr9: t he
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representative fabrication protoco ase use resent 1| nvention
is protection, the surface thereof is then covered with a release film of a polyester such as PET

20 or PP. These steps are illustrated in Figure 2.

The resulting product is then cut to the specified size to obtain the desired topical
patch preparation composition. The shape of the patch may vary, where representative
shapes include square, rectangle, olval, circle, etc. The size of the patch may alsb vary, where

. In many embodiments the size ranges from about 1 to 200 cm’, and in many embodiments
25 | from about 10 to 100 ¢m?, usually from about 20 to 50 cm?, e.g., 25 cm’. The weight of the
base in the final topical patch should be 300 to 1500 g/m?, and preferably 600 to 1000 g/m”.
This water-soluble topical patch preparation is then packaged by means of a heat seal in a
packaging material that includes a layer of aluminum to obtain the final product, as shown in
Figure 3.
30 ~ It should be noted that the above manufacturing protocols are merely representative.
Any convenient protocol that is capable of producing the subject topical patch preparations,

as described above, may be employed.



"15 produced by using a mxer to uniformy blend the aforenentioned -

ingredients by nmeans of any convenient protocol into a paste, whichtgsiihem

- spread byVoBHABOY a spreader onto a backing or support REITEfSOEPI64AS

i ndi cat eqd,above, e s ort material may be, for exanple, paper, or a
woven or %m@@ﬁ%I%QEEﬁ%H@%ﬁRPﬁNér PP or sone other polyester fiber. For
protection, the surface thereof is then covered with a release filmof a

pol yester such as PET 20 or PP. These steps are illustrated in Figure 2. The
resul ti ng prodesubisctiphieh peeparatons hiad spei the tapicsl delitesy obPEHnndurénglesi r ed

i cal h ' itipn,. The.sh . the. h,. ,
wnore v opPabE ReEPRERTL S TP R ade S PERT Ry el AN PP

The sk ze daf sidd1elnpatmpihesubjed: Spiva bitch \pRaitiohdtoBpitaByRbiniRMtaDTHe si ze
ranges from about | 206 e%ﬁ and in many enbodPrrents‘ 25 from about 10 to

- 100 cne, ngaigiagentto edivslitheiopice) Bopamian isapplicd 5 dpsurfiheankingtiaiord t he

base in t final toplcal-patch sheoul d 300-tg 1500 g/ nP, .a ef erably
500 to 1008 B oubRHER P Bbelef 00 n B roh A e e BB TRL, P

packaged ificimeagentab ba dbeaied®ahe hostaln Rafkagidigmemt ahé pdriddiagtindehudes a
| ayer of alumnumto obtain the final product, as shown in Figure 3. 30 It
shoul d bé ¢ddrvettherigsiradiancap obagrahisrsherganag! pnet exseednarkourgp gligutes,

Ve, . inent. I | Sy bl f i h
B g3 i cORLAREDMEIS o BEOSRE Pk yFaRa el MEpaiEL 8 (he |

WO 02/ 07 208die PEOWLSOR IH2SE4ibd b tidddNiugR@ Svhidihe QR acdti oSt NanAddd-it FIREPARATI ONS
The subject patch preparations find use in the topical delivery of DTH

i nduci ngaPRiERE Siteels gn mapyeBbodgngnths fast@pout bpieue. vgualinag dgpst gboupdant
delivery vi [ Ln. In using the subject topical
patch pr gé%@%f@ﬁég{eoug%%gﬁgabf rtngglﬁls@%%' a DTH i nduci ng agent to the host,
the topical pMapasakinan besidappbicsd b ana cslienicatiiohaaesienT@opivalinitad ofed at t he
site of appli(;ati% for a period of tinme sufficient fqor the desired anount

of DM PHeGHIAY st e Boblembed 1 8BY 4% larff CHodhe syacharRp tBHPOERVEEITt s, the
period o i T i : i : I : | ort,
gener al | :?y %l%e{%g&:glg%%{hﬁge%%%ﬁpﬂgggﬁnrﬁj{bgggﬁ%‘g rﬁ%&??ﬁ%?@ { teoigg\gg? ﬁ’g tg out 30
m nut es dexdred nmanyofeybodidmenissathat, apd caean ngmbdbotendSanges frotesboutbwever ,

t he peri of ,ti during which the preparati is maintained at. the
appl | cat PGt aadia Raph R HHPS | dp | L&Y SHeut Fam PR Oalual | y
at | east cgboui 35 ot NULRSRMY AR EEhiEG Wtthodsdd tdpRaP ba®P MY b2 afpIdlLSngle
20 time or a plurality of times over a given time period, e.g., the course of the disease condition
being treated, where the dosing schedule when a plurality of patches are administered over a

given time period may be daily, weekly, biweekly, monthly, etc.

ULty
25 3 The above described patches and methods find use in any application in which the
administration of an DTH inducing agent to a host is desired. Generally such hosts are
"mammals" or "mammalian,” where these terms are used broadly to describe organisms
which are within the class mammalia, including the orders camivore (e.g., dogs and cats),
rodentia (e.g., mice, guinea pigs, and rats), and primates (e.g., humans, chimpanzees, and
30 monkeys). In many embodiments, the hosts will be humans.
In many embodiments, the subject methods find use in the treatment of a disease
condition. By treatment is meant at least an amelioration of the symptoms associated with

the pathological condition afflicting the host, where amelioration is used in a broad sense to
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| ei shmandigssEsgonditions, the subject invention finds use in reducing viral load and/or increasing

20 the population of natural killer cells, while varying the population of at least one of CD4
cells and CD8 cells. Such changes in quantifiable parameters are achievable with application

times that do not exceed 15 minutes in length.

L KiTs

25 ' Also provided are kits, where the subject kits at least include one or more DTH
inducing agent topical patch preparations, as described above. 'fhe subject topical patch
preparations in the kits may be present in a package, as described supra. The topical patches
of the kits are typically present in individual pouches or analogous containers, to preserve
the composition of the patches until use. The subject kits also generally include instructions

30 for how to use the patches in DTH inducing agent delivery to a host where the instructions
typically include information about where to apply the patch, dosing schedules etc. In certain
embodiments, the subject kits include instructions on how to use to the patched to treat a

particular disease condition with a DTH inducing agent. The instructions are generally

10
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package, as described supra. The topical patches of the kits are typically
present iandinpdbwivdyaf lipaatidres or anal ogous containers, -to preserve the
conpﬂﬁition of the patches until use. The subject kits also generally

i ncl ude instructions 30 for how to use the patches in DTH i nduci ng agent
delivery to a host where the instrugtaeLEEYpi cally include information
about where to apply the patch, dosing schedules etc. In certain

“enbodi ment s, thectsalyrdcemiparagve prararies wr el vea belogh Subihe wutastuiing mehohe

. pat ched t. rea rticular disease condition with a DTH i nduci ng agent.
The instr‘%&%‘i]b‘ﬁ‘gmg‘r*lee‘%g)éner ally 10 WD 02/072081 PCT/US02r 056411 6 JUN 2005
recorded on a suitable recordi ng nedium For exanple, the instructions may
be printed on_a substrate, such as paper or plastic, etc. As such, the -

i nst ddctilons Aaspapeionrddentcal Patgiks kits as a package insert, in the |abeling

of the contai (Lt A 0. CC n i igt:ed wth the
packagi ng or gﬁﬁﬁgékggfﬂﬁ§§%8%?&?%H§¥§E§@%%gﬁéﬁﬁé%ﬁgfﬁ?ﬁ%gﬁﬁgﬁﬁﬂ@??ons 5
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not by waygofuhitfid @b Oftead onto a PET nonwoven cloth to a weight of 850 g/m? the
20 resulting product s then laminated with a PP film and then cut into 5 cm squares. Finally,
each individual DNCB patch is heat-sealed in packaging material containing aluminum foil
to obtain the finished product. See Figs. 2 and 3.
Placebo -A water-soluble polymer topical patch preparation in which water was used
_inplace of the DNCB in the practical example. The ingredients are blended into uniformity
25 and adjusted 1nto a paste, which is then spread onto a PET nonwoven cloth to a weight of
850 g/m®; the resulting product is then laminated with a PP film and then cut into 5 cm
squares. Finally, each individual placebo patch is heat-sealed in packaging material
containing aluminum foil to obtain the finished product. See Figs. 2 and 3. Table 1

summuarizes the content of the practical and placebo compositions.

30
Table 1
. Starting Material Practical Example Placebo N
DNCB 2.0 —

 Water 49.525 51.525

11



10 EXAMPLES Practi cal

manuf act

uring nmethod is not

Preparati on of

and conparative exanples are given bel ow, but the
limted thereby. 15 I.
Pat ches Practical Exanples-A water-soluble polymer topical patch Pr €Ay

Topi cal

ﬁch n

in which_ DNCB has been conmpounded in an anmount of 2% 2% DNCB is. di SSO
in n-met iy 02@72"6§/rrol i done, after which the ingredients afe' TPeARET i nto
uni form ty dnu duEgsgAea TTto paste, \Uﬂll ch—Ts—th ST ead qu o a|PET
nonwoven—ctoth Me‘ﬁufbavgﬁ{er\d' t—of 560 gl ne; OL,]ISU 20-resut gt \dullSL,L -$ then
| am nat ge—w-tH- Fararic Clam ant—t+her—eut—+hnto-5—em-squares—I H*af' -y each
i ndi vi duaJ—DNg_J, AT s heat }ea'ed H—packagtnrg—mat-erd
al um num-foil Odll WBPIY@EWlﬁteI he nished anIthur"r Qpp Ei g': 2 r?d 3 IZB| acebo -A
wat er - saql.ubl e BBIVWFa?"Bm Cal pat ch _pr eﬁ:Qr ation in used in
pl ace of|_t he MOEB-I-yroh@ongr act i cal _exanpl%. The indredi ents2d& e bl ended int o
uni formijty 25 afestadjlusted into a pasté&0 which is|then spré®&d ontgo a PET
nonwoven cl otAuriourahydesxgdet of B50 g/ nR; otoké resul ting produeto2és t hen
| am nat ed W th @ilktefdubm and then cut Tripo 5 cm squares. FumalTy, |each
i ndi vi dyat p| acelgyBa ch IS neat-seal ecgolon paCKagl g mat er|2@[0 contai ni ng
al um numrfort—to %itﬂl’ T Lne frrstred plﬁ({bucrr SeeFrgs—2 d‘ld(ﬂ 3—Tabl e |
sunmari zes—the—eo ‘?HL of—-the—practical %TIU }J]I‘(IL,CUJ conrpostt losuna 30 Table 1
Starti ng-—Materi-ad ?Q'act%rﬂa! Exanpte—F '—‘mhﬂ DNCB—R2-0—\ateFr=49.- 525 51, 525
11 1 6 JUN-2005 .0 02/072081 PCT/US02/0641 EDTA 0.1 0 1 Methylpagaben 0.15
0.15 Tartaric aci'@@. 7 0 7 Sodi um pal \PS@PQI ate 5.0 5.0 POOVERryiilc acid
4.0 4.0 PH 4550 4.5-5.0
* All values are expressed in terms of % (wiw).
II. Stability Data
5 Stability data on the DNCB content in the practical example. The experiment was
conducted in an environment of 25°C and 60% humidity. The results are shown in a
comparison with the initial value, which was taken to be 100% and are provided in Table 2.
10 Table 2
B After | After3 | After6 | After 9
Initially
month months months | months
DNCB \ '
100% 99.5% 99.2% 99.0% | 9919
content
[IL. Discoloration Test
We measured the degree of discoloration for the stability of the DNCB water-soluble
topical preparation in the practical example. The experiment was conducted in an
15  environment of 25°C and 60% humidity. The results are shown in terms of the degree of
discoloration relative to the initial value and are provided in Table 3.
Considerable difference: 3+
Visible difference: 2+
Slight difference:  +
20 No change: -
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‘n-nmet hyl -2-pyrrolidone 2.0 2.0 Castor oil 2.0 2.0 Al um num hydroxi de 0.025
0.025 Cellulose gum4.0 4.0 Gycerin 20.0 20.0 Sorbitol 10.0 10.0 T &a6Ni2605
/0.5 0.5 Wotal72080. 000 100.000 PH 4.5-5.0 4.5-5.0 Al valREsUARESEpressed
interms of % (ww. 11. Stability Dellég, 5,Stability data on the DNCB
content in the practical exanple. The ;!)ee I ment was conducted in an

envi ronnment [T 25C and] 60% hum di T YAfiell€ TIESUHAS 3ar € Sawh 6l N | A fgdmpari son
with the inijtial val ue| \hitiehywas taken td be 100% gnd are provided jn Table
2. 10 Table |2 After | After 3 Afit ermenthfter Snonths tijal kyendsnt h manikhs nont hs
nmont hs  DNCB—100%-99504-99—2%99—0%99-1%+—econtent—HH—Dbrseoelorat+on Test
-We neasur ed ta%ret%%eg?fée of discoljoratijon fgr the stability of fhe DNGB
wat er - sol ubl|ejisdofhtesd | preparatijon in the |practical jexanpl e. The+expgeri nent
was conducted _in_an_15 environment of 25Ciand_60% humidity. The results are
shown in terns of the degree of discoloration relative to the initial value
and are provided in Table 3. Considerable difference: 3+ Visible
difference: 2+ Slight difference: + 20 No change: - 12 1 6 JUN 2005

IV.  Activity Assay

We applied the DNCB water-soluble topical patch preparation of the practical
example to HIV patient volunteers to investigate its efficacy for HIV. We used the placebo
water-soluble topical patch preparation for comparison.

We applied the patch preparation to the upper extremity of 5 volunteers for 8 hours

10 (1 patient), 4 hours (1 patient), and 15 minutes (3 patients), and after 1 week collected and
analyzed their blood. Viral Load (VL) measurements were taken by means of ultrasensitive
HIV-1 RNA PCR analysis.

The results are shown below in Table 4.

15 Table 4

Application|  Skin - CD4 CD8 NK VL
Time | jrritation| Pre | Post | Pre | Post | Pre | Post | Pre | Post

Patient | | 8 hours G4 110 | 129 1 622 1 632 | 60 32 145930171676

Patient 2| 4 hours G3 257 | 248 [ 1379|1562 | 70 | 74 | <20 | <20

15 . .

Patient 3] GO 107 | 199 | 426 | 637 67 82 | 85615 1188 |
minutes
15

Patient 4| GO 253 | 226 | 747 | 767 24 34 123385 5720
mnutes !
15

Patient 5| GO I4 6 826 | 303 14 50 {581655|68144
minutes

*1: CD4&CDS8; T-Cell Subsets: NK, Natural Killer Cell: VL: Viral Load (RNA PCR)
*2: Skin Reaction Grade

Grade 4 ((G4): Erythema, blistering and bulla formation

Grade 3 (G3): Erythema, blistering; no bulla



WO 02/ 072081 PCT/ USO02/ 05641 Table 3 After 1 After 3 After 6 After
Initially nonth nonths nonths nonths Degree of discoloration +
Activity Assay 5 W applied the DNCB wat er-sol ubl e topi ca at ch %ﬁeﬂ@r@ﬁ on
of the é?gc‘f%/ %‘3?1 exanple to HV patient volunteers to i rh %‘ﬁ’é?t its '

efficacy for dl¥e V4 ’J}’%‘?ﬂh&ﬂgc&éﬁ&%trv}ﬁattaq{aréé’lnldtﬂlﬁtehﬁg' cal patch

preparation for conparison atch preparation to the upper
extremty of Cﬁ”adﬁﬂlﬁﬁﬂbé/ﬂﬁbj érathealarmuﬁsng (33 mmanm@atc)m areh hours (I patient),

and 15 m nut 3 | ent s and af ek collected and analyzed their
bl'ood. Viral fééﬁ‘)?@fﬂ}%ﬂﬂﬁéﬂr"éﬁﬁﬁ?‘ﬂs‘? '\%la'épe\i,\gk%?? by nmeans of ultrasensitive
H V-1 RNA PCR anal ysis. The results are shown below in Table 4. 15 Table 4

Application Skin CD4 CD8 NK VL Tinme irritation Pre Post Pre Post Pre Post
Pre PostV. PatRiemtssion8 hours 4 110 129 622 632 60 32 45930 71676 Patient 2

4 h a3 2 248 1379 20.,<20 15 Patient 3 GO.107 426 637
67 82 85615 H‘E}F%’sl %3 tg%hﬁ‘ﬁ'? iy theyyagersso, 4&*@ Bl Bigpaionis Sables 5720
m nut es dl@olo?a’ﬂdne@&s witliPa datfle BAfe 38 phékieAlit 8&3&@5&%14@ ablle DYk&BSs thii

CD4&CD8; T-Cel | Subsets: NK, Nattral Killer © VL: Viral Load (RNA PCR)
in Patient 1 when the DNCB water-soluble patch preparatlon was applied for a long period

of time (8 hours), considerable skin 1rritation occurred; CD4 and CD8 counts increased, but
10 NK decreased, and VL increased. In Patient 2, the degree of skin irritation was less than for
Patient 1. The NK count increased somewhat, and no significant change was seen in VL. For
Patients 3 through 5, the time of application was short (15 minutes), and there was no skin
irritation. However, the CD4 and CD8 counts exhibited changes, the NK count clearly
increased, and the VL decreased dramatically, clearly demonstrating the suppression of the
15  HIV blood concentration. Since DNCB immunological activation contributes to the increase
in NK cells, it 1s also contributes to the decreased VL. Based on this infermation, it 1s
meaningless to apply the DNCB water-soluble patch preparation fora long period of time;
simply applying it to the skin for a short period (about 15 minutes) is extremely effective
versus HIV, and is clearly practical. In addition, we simultaneously conducted a study in
20 which a placebo was applied: there was no skin irritation, and absolutely no effect on HIV.
This reconfirmed the clear effect of DNCB. Furthérmore, when using the patch, simply
applying it to the skin for a short period of time allows AIDS to be treated without a change
in the lifestyle of the patient, who is therefore able to lead exactly the same lifestyle as a
/healthy person. In addition, concomitant use with other HIV therapeutic medications is also
25 | quite possible. Research has been conducted for some time into the adverse events of DNCB,
and there have not been any reports to date of cases of life-threatening adverse events, such
as carcinogenicity. Moreover, the DNCB water-soluble topical patch preparation of the
present invention is only applicd once a week, so treatment is possible at a cost of
approximately $300 per person per year, making it cheaper than other HIV therapeutic

30 medications and making it possible to use it in developing countries as well.
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*¥2: Skin Reaction Gade Grade 4 ((4): Erythemm, blistering and bulla
formation Gade 3 (G3): Erythema, blistering; no bulla 13 1 6 JUN 2005 WO
02/ 07208 1WPIROUBS8L/ 05641 Grade 2 (@) Eryt hema covering ¥l ¥¥2{§5dn 1a& éHaN 2005
no blistering hena coverln an entlre

area Gade 0! @f)% “%Rff“(’ G][?’ %bove &Y ([at%% Ll ﬁcuglsmf’)a}tlaé%essiu?’ ec{& MNP m}ﬂnspcrusg ] on

Based on fb‘abh@@bé’r Andvahtadeh & ARG Vany bhemmenciag)hg&m Thatadleqnepadation is
stable; discoloration was within a usable ran%_ and practicality was
suffi ci erRreparaiisme an effiginat ang gtfectiverflepyery eishicles Tfrsminisi2oNce BT BT - sol ubl e
atch pr I i r
onsi dor S ictia At PBRLL S hola iy AR GodtRl B B KRR o nBMibRerio e 10
NK dedr egsedde drrdighft adndniedard. FlimhdRabieetite Rbjethepdelgiaach mEpakiionsiatg i t ati on
was | ess than for Patient 1. The NK count increased sonewhat, and no
si gni fi cat’ Cc,sﬁ—a%ﬁjétabé% Thesnbip Pigparghgps rapaesERiR @Wat%hwamgﬂr@tmgw| me of
applicatipn was S and e s.no skin rri-ta
ovever, CraCoatltnt pdnaTh A hs o8N s BhEHRERRpd bl i AR
i ncr easect,onarbdnb;h@ ﬁ{gaﬁecr eased dramatically, clearly denonstrating the
suppression of the 15 H'V bl ood concentration. Since DNCB i mmunol ogi cal
activation contributes to the increase in NKcells, it is also contributes
to t decreased VL. Based on this information, it is nmeaningless to apply
t he CB wat er - sol ubl e patch preparation for a long period of tine; sinply
applying it toll hsblekiionsfamd pateaisosited pethiOspelidioaitn a&éhﬁﬂeﬂﬂhe@boia&dﬁs’t remely
effective versus HV, and is clearly practical. In addition,

si nul t anééﬁéqweé%lﬁdw individuat prlyicRiOIDG RUENG Were eaidenlyy wa%méwmuaém there
was no sk g %tEd tb%tlh%ﬂiggaﬂsg b?t}gfékéhtcg' Yhd 1ta%{0fn%q‘tan§)P%g_qc\4t1?n S8 8%8”&:& med
: sin K Osipry

the clear ef

appl yi ng grior totht fiting ko dndshauld hot e qpastingd asfantadmsadnl tﬁmh@\bﬂa&ﬂt%mubﬂi eat ed
wi thout a change . in the lifestyle of the patient, who is therefore able to
| ead l@xadé Pyt §n %ée%an@tqqa¥6é§ffgfpéblac§ﬂ% by M@aaewrﬁyrlﬁ@wgaﬁwm n addition,
concomtant use with other H V therapeutic nedications is also 25 qui te
possi bl e. Research has been conducted for sone tine into the adverse events
of DNCB, and there have not been any reports to date of cases of

Iife-threatenl adv se event.s, suc as rcinggenicity.. Moreover, the
DNGB. wat e - <ol AUFIEk B QEo BRuRHFr P Ly SRen v stoog Hevorie adkail BY WAy
illustration and example for purposes of clarity of understanding, it is readily apparent to -
20 those of ordinary skill in the art in light of the teachings of this invention that certain changes
and modifications may be made thereto without departing from the spirit or scope of the

appended claims.
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present invention is only applied once a week, so treatnent is possible at a
cost of approximately $300 per person per year, meking it cheaper than
other HV therapeutic 30 nedications and making it possible to use it in
devel oping countries as well- 14 WD 02/ 072081 PCT/ US02/ 05641 1 6 JUN 2005

It is evident fromthe above results and discussion that the subjeckf JUN 2005
invention provides for a nunber of advantages in the delivery of DTH

i nduci ng 8§. The subject topical preparations are efficient and
effective delivery vehicles for adm nistration of a DTH inducing agent to a
subj ect, and need only be applied for a short period of tine in order to 5
provi de the agantopdhpatchsprepdration offaudel dyed-typedhyptisensitisifyandudenshidal pat ch
preparations are 25C storage stable. The subject preparations represent a

| ow cost way oPTPPEHPY FYMRETYE: di sease conditions, including AIDS. As such,

the subj ect | nyeR kol SIRERRAIS Sbinillad Sdied-HRNkRGAGRI 0 the art. 10

Al'l publications and patents cited I'n this speci on are "herein

i ncor por at ed bynducef emdnce. as if each individual publication or patent were
specifically and individually indicated to be incorporated by reference.
The citation of?® rt!publication is for its disclosure prior to the filing
date and should not be construed as an adm ssion that the present invention
15 is not entitled to antedate such publication by virtue of prior

i nvention. A.t Abetipicahpatth prpatatign acpoeding tmChitm 1pwberethesaid ddaedityps ome
detail by way of illustration.a xampl.e~f or .pur po clarity of
under st andi ng, ?1?’1?“?"%’5‘?585&?1} “{}d%i&éﬁ ro‘?; 4;%quﬁ%b§gzeglpiﬁf‘1ﬁary skill in the

art in light of the teachings of this invention that certain changes and
nodi fications may be nade thereto w thout deggrtin fromthe %fjrit or scope

of the appehddbc taniakpatch srepagtignpecpodisg tacklaime; wherem saghDRRIB at ch
preparation of g%sgﬁ'ﬁgﬁggaﬁegﬁe%f’%ﬁ Sitlon! it 'aﬁxrﬂoﬁ&”rﬁﬁéjng %1%'1193.1:{091{ eparation
conprising: a €rosSsltnked adnensi ve ‘gel  conpri sing a detayed-type
hypersensi tivi D)1 tbndwesiiv~and a support.

4. The topical patch preparation of Claim 1, wherein said adhesive gel
composition comprises:
a water-soluble polymer gel;
water; and

a water retaining agent.

5. The topical patch preparation according to Claim 4, wherein said water is

present in an amount ranging from about 10 to 80 % (w/w).

6. The topical patch preparation according to Claim 1, wherein said adhesive gel

composition has a pH ranging from about 4.0 to 7.0.

7. The topical patch preparation according to Claim 1, wherein said adhesive gel

composition further comprises an organic solvent.
8. The topical patch preparation according to Claim 7, wherein said organic

solvent is selected from the group consisting of n-methyl-2-pyrrolidone,

polyethylene glycol and crotamiton and combinations thereof.

16



2. The topical patch preparation according to Claim1, wherein said

del ayed-type hypersensitivity inducer is 1 -Chloro-2, 4-Di nitrobenzene
(DNCB). 3. The topical patch preparation according to Claim2, wheg@i mNs@id
DNCB is present in said adhesive gel conposition in an anount ranging from
about 0.01 to 10.0 % (w w) . 4. The topical patch preparation of Caim1l,
wherei n said adhesi ve gel conposition conprises: a water-sol uble polyner
gel; water; and a water retaining agent. 5. The topical patch preparation
according to Claim4, wherein said water is present in an anount ranging
from about 19 tAotoBiXaPpdiol preparGtionldvenprispigcal patch preparati on according to
Claiml, wherein said &gegesi Vf gel . conpositi has pH {)an%i ng ,I(liom about
4.0 to 7.0. 7. TH& gBpfhesivesst cdmpastiioghavingd DI EasEme ™R 804 i hio1-V wher ei n
sai d adhesive gel ¢ompashiidipn further conprises an organic solvent. 8. The
topi cal patch preparation according to Claim7, wherein said organic

sol vent is sel ect ed(f)r omDNVEB g auamomni sarggingfyorafaboutred hid 1%\ ww);i done,

pol yet hyl ene gl ycol ,and crotam ar1d conmbi nati ons thereof. 16 1 6 JUN 2005
9. A topical patch eparaé‘t’qt‘ffﬁ"&g’ﬂi)?‘???’ﬁ‘gge (a) an adhesive gel conposition
having a pH rangi ng iy omv@ah%a&mﬁoﬁ&rzng?nﬁ%ma%?{iﬁ)ﬂrwmwm DNCB i n an

anmount ranging fromabout 0.01 to 10.0% a wat er-sol ubl e pol yner
gel (ii) water in afgiixnoartosshmgnmageht;@anmdabout 10 to 80% (ww) (iii) a
crosslinking agent; .and (iv) a water retaining agent; and (b) a support.

10. The topical pat @P{?préﬁ%%%rtrﬁ&ﬁ"%%%iaﬂ to aim9, wherein said DNCB is
present in an am)@,l)\tas{lﬁgm_ng fromabout 0.1 to 5.0 % (wWw.

10. The topical patch preparation according to Claim 9, wherein said DNCB is

present in an amount ranging from about 0.1 to 5.0 % (w/w).

11. The topical patch preparation according to Claim 10, wherein said DNCB is

present in an amount ranging from about 0.2 to 3.0% (w/w).

12. The topical patch preparation according to Claim 9, wherein said water is

present in an amount ranging from about 20 to 70% (w/w).

13. The topical patch preparation according to Claim 12, wherein said water is

present in an amount ranging from about 30 to 60 % (w/w).

14. The topical patch preparation according to Claim 9, wherein said pH ranges

from about 4.0 to 6.0.

15. The topical patch preparation according to Claim 14, wherein said adhesive

gel composition further comprises an organic solvent.
16. The topical patch preparation according to Claim 15, wherein said organic

solvent is selected from the group consisting of n-methyl-2-pyrrolidone,

polyethylene glycol, and crotamiton and combinations thereof.

17



11. The topical patch preparation according to Caim 10, wherein said DNCB
is present in an anount ranging fromabout 0.2 to 3.0% (ww. 12. The

t opi cal patch preparation according to Claim9, wherein said water]§dgUN 2005
present in an amount ranging fromabout 20 to 70% (ww). 13. The topical
patch preparation according to Claim 12, wherein said water is present in
an anount ranm@PfOﬂbPﬁt@Ibmpar@mm@mls%g(vww) 14. The topical patch

6 0 15 Tho t opi st gt Lot o bl Bty Db RO ap AN 5 o

adhesi ve gel conposahd t@fpsfiging:her conprises an organic solvent. 16. The

t opi cal patch prepar ation according to O aimil5, wherein said organic

sol vent is sel ected @ronﬂN@Bg‘P FupneEhsrmansEoRbaL Y 13- 0% Y ol i done,

pol yet hyl ene egcoI ﬁ{ﬂg bi nations thereof. 17 1 6 JUN
2005 17. A topical atcﬁ%%a?éégsglr&a en%n coIC ising: (a) an adhesive gel

conposi tion having &ipH rvxaxtrgimgnﬁmomtabngnﬁg o about@(Oto AE(veerypri sing: (1)
DNCB i n an anount ra&gl n% fromapout 0.2 to 3.0% (ww (ii) a water-soluble
pol ymer gel; (iii) er |"Yf‘%rr¥3téWHEﬂ“ﬁgePtangl ng from about 30 to 60% (W w)
(iv) a vater retalnipg agey ﬁanfcvc)osﬁ’@elﬁ %&b&ﬁ%ﬁx’sﬁb akisH f@kﬁromthe

group consisting of "n- pyrrolidone, ene gl and
crotanmton and conbi nat mﬂwlﬂh@rrmbrﬂpnamdlyeﬂw)enag@mbmmanuamyoagmht; and
(b) a support 18. A nethod f deI i del ayed-type hypersensitivity

i nducer to a subject, sﬁf”?} LA ?I%%{“zl ng: (a) applying a topical patch
preparation conpri si{g: @llc}osglugﬁﬁ)gs%ehplgﬁg adhensi ve gel conposition

conprising said delayed-type hypersensitivity inducer; and
(b) a support

18. A method of delivering a delayed-type hypersensitivity inducer to a subject,
said method comprising;:
(a) applying a topical patch preparation comprising:
(i) a crosslinked adhensive gel composition comprising said
delayed-type hypersensitivity inducer; and
(i)  asupport
to a skin surface of said subject; and
(b) maintaining said topical patch preparation on said skin surface for a
period of time sufficient for said delayed-type hypersensitivity inducer

to be delivered to said subject.

19. The method according to Claim 18, wherein said delayed-type hypersensitivity
inducer is DNCB.

20. The method according to Claim 19, wherein said DNCB is present in said
adhesive gel composition in an amount ranging from about 0.01 to 10.0 %

(wWiw).

21. The method according to Claim 18, wherein said adhesive gel composition

comprises:

18



(i1) a support to a skin surface of said subject; and (b) maintaining said
topi cal patch preparation on said skin surface for a period of tine
sufficient for said del ayed-type hypersensitivity inducer to be dﬁlﬁimﬁrm
to said subject. 19. The method according to Claim 18, wherein said

del ayed-type hypersensitivity inducer is DNCB. 20. The nethod according to
Cl ai m 19, wher éivatergotibisneByner galiesent in said adhesive gel conposition in
an anount rangiv&gerfrom about 0.01 to 10.0 % (ww. 21. The nmethod accordi ng
to Caim18, wherein said adhesive gel conposition conprises: 18 1 6 JUN
2005 a wat er - and ublaecr pethiningragget. ; water; and a water retaining agent. 22.
The nmet hod according to O aim 21, wherein said adhesive gel conposition
father conprises an organic solvent. 23. The method according to Cl aim 22,

wher ei n sai %ﬂ@gg&&g}]&ﬁcxf&%ﬁg AGhPEL, Stherdif %t“%swe%?hp%o ait ing of

n- met hyl - 2- pyrro e, poly yl'ene glycol and crot nd conbi nati ons
t hereof . 24. Tlietheettopriss@oodiang sobvedt.ai m 18, wherein said nethod is a

met hod of treating an inmunoconpron sing di sease. 25. A nethod of treating
a host suffering froman HV infection, said nethod conprising: (a)

applyi ng a topThahndAtiddtcHIRRAL XABIM L MHREiS biid ordahic BlvenPRStickgd adhesive
gel conposition conprising an effective anount of DNCB; and (ii) a support;

to a skin surf fom the gseaipcossibiingref n-methy(-Bipyrralidernsi polyethglenelglyopiandl pat ch

preparation on crso%ellrgitgnkzlm cso%bfigﬁlecms thereof.

24, The method according to Claim 18, wherein said method is a method of

treating an immunocompromising disease.

25. A method of treating a host suffering from an HIV infection, said method
comprising:
(a) applying a topical patch preparation comprising:
(i) a crosslinked adhesive gel composition comprising an effective
amount of DNCB; and
(ii) a support;
to a skin surface of said subject; and

(b) maintaining said topical patch preparation on said skin surface

26. The method according to Claim 25, wherein said delayed-type hypersensitivity
inducer is DNCB.

27. The method according to Claim 26, wherein said DNCB is present in said
adhesive gel composition in an amount ranging from about 0.01 to 10.0 %

(wiw).

28. The method according to Claim 25, wherein said adhesive gel composition
comprises:
a water-soluble polymer gel;

water;

19



26. The nethod according to C aim 25, wherein said del ayed-type
hypersensitivity inducer is DNCB. 27. The nethod according to C ai m 26,
wherein said DNCB is present in said adhesive gel conposition in fp @yt
rangi ng fromabout 0.01 to 10.0 % (ww). 28. The nethod according to Caim
25, wherein said adhesive gel conposition conprises: a water-soluble

pol yner gel; waderwatgiretpigngagenp005 and a water retaining agent. 29. The
nmet hod according to C aim 28, wherein said adhesive gel conposition further
conprises an organic solvent. 30. The nethod according to Claim 29, wherein
sai d or gani c280Ihantéthbd aseldiag ROClafr Q8) wheeigsaidpdaesisd gdl icompodition

n- met hyl - 2- pyrrol i done, pol yethyl ene glycol and crotam ton and conbi nati ons
thereof. 31. THETHEREWPSECHY HBHYC 8UVEtai m 25, wherein said

i mmunoconprom sing disease is an HV infection. 32. A nmethod of treating a
host suffering froman H YV infection, said nmethod conprising: (a) applying
a topical paBéHlgmgaodhccordingtopClain 38, whérdinaadrargalic stledht &debstode gel

conposition conprising an effectiye nt of, DNCB; and. (ii) a support; to
SKi n surface of rame Sowp eensistigggt '(lﬂ}eaﬂgaﬁ? sar%dﬁge@aiyﬁﬁwkéwlwa%f@ h
preparation on $ahfhidlkaRd sohbRsGons tRdeofl N Method according to Caim 32,

wherein said DNCB 1s present 1n said adhesive gel conposition in an anount
rangi ng fromabout 0.01 to 10.0 % (ww. 34. The nethod according to Claim

32, wherein §?I eanqgcﬁts)cli g&o?c%g %Oogﬁpnsl I,’Zg,lxgﬂerei%%a rihl%?usﬁocompromising

disease is an HIV infection.

32. A method of treating a host suffering from an HIV infection, said method
comprising:
(a) applying a topical patch preparation comprising:
(i) a crosslinked adhesive gel composition comprising an effective
amount of DNCB; and
(ii) a support;
to skin surface of said subject; and

(b) maintaining said topical patch preparation on said skin surface.

33. The method according to Claim 32, wherein said DNCB is present in said
adhesive gel composition in an amount ranging from about 0.01 to 10.0 %

(wiw).

34. The method according to Claim 32, wherein said adhesive gel composition
comprises:
a water-soluble polymer gel;
water;

and a water retaining agent.

35. The method according to Claim 34, wherein said adhesive gel composition

further comprises an organic solvent.
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a water-soluble polynmer gel; water; and a water retaining agent. 35. The
nmet hod according to Caim 34, wherein said adhesi ve gel conposition further
conprises an organic solvent. 20 1 6 JUN 2005 36. The net hod accoridi oigy ¢85
Claim 35, wherein said organic solvent is selected fromthe group consisting
of n-nethyl -2-pyrrolidone, polyethylene glycol and crotanmton and

conbi nat i ons34 Hée easthodzecording to Glaim 3% avherein paidh stizanieesiolvgat iswelegiedf a

Lot 2o ORI RSl S BB POTRRFabl 8
crosslinked adigsnghitén g8 codibifxidht tlefeofonpri sing an effective anount of

del ayed-type hypersensitivity inducer; and (ii) a support; and (b)
instructions for using said preparation. 38. The kit according to C aim 37,

wherei n sai AT i e% Aqs gg ! idy i 3 preparations.
39. The Ki t%a%éo$lg?%g&%§1 aflm faél\lfx‘/;neé?éeﬁan saﬁgg %i ur’@?‘.lsf‘gﬁ%ﬁ topi cal patch
preparations alsiupectearsubject ingped thereof gaiddiitn®ngpriséfy: The kit according to
Cl aim 39, wherein said separ ﬂt e containers are sealed pouches 21
(a) a topical patch preparation comprising:
(i) a crosslinked adhensive gel composition comprising an effective
amount of delayed-type hypersensitivity inducer; and
(ii) a support; and

(b) instructions for using said preparation.

38. The kit according to Claim 37, wherein said kit comprises a plurality of said

topical patch preparations.

39. The kit according to Claim 38, wherein said plurality of topical patch

preparations are present in separate containers.

40. The kit according to Claim 39, wherein said separate containers are sealed

pouches

21



