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conpoy nan?ilne,aocgaéégééiggline%ine, thiazolopyridine amine, oxazolopyridine amine,
imidazonaphthyridine amine, imidazotetrahydronaphthyridine amine, and
thiazolonaphthyridine amine compounds have demonstrated potent immunostimulating,
antiviral and antitumor (including anticancer) activity, and have also been shown to be
15  useful as vaccine adjuvants and in the treatment of TH2-mediated diseases. These
compounds are hereinafter collectively referred to as "IRM" (immune response modifier)
compounds.
The mechanism for the immunostimulatory activity of these IRM compounds is
thought to be due in substantial part to enhancement of the immune response by induction
20  of various important cytokines (e.g., interferons, interleukins, tumor necrosis factor, etc.).
Such compounds have been shown to stimulate a rapid release of certain
monocyte/macrophage-derived cytokines and are also capable of stimulating B cells to
secrete antibodies, which play an important role in these IRM compounds' activities. One
of the predominant immunostimulating responses to these compounds is the induction of
25  interferon (IFN)-a production, which is believed to be very important in the acute antiviral
and antitumor activities seen. Moreover, up regulation of other cytokines such as, for
example, tumor necrosis factor (TNF), Interleukin-1 (IL-1), IL-6, and IL-12 also have
potentially beneficial activities and are believed to contribute to the antiviral and antitumor
properties of these compounds.
30 Although some of the beneficial effects of IRMs are known, the ability to provide
therapeutic benefit via topical application of an IRM compound for treatment of a

particular condition at a particular location may be hindered by a variety of factors. These
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1000 Centipoise (cps) at room temperature (i.e., about 20°C). Preferably, gels of the

present invention have a viscosity of no greater than 50,000 cps, and more preferably no
15 greater than 30,000 cps.

Aqueous gels are not easily formed using certain IRMs, particularly 1-(2-
methylpropyl)-1H-imidazo[4,5-c][1,5naphthyridin-4-amine, due to the low solubility of
the free base in water. As a result, a cosolvent is typically used or an IRM salt is prepared
in situ. This can result in the need for negatively charged thickeners, particularly two

20  negatively charged thickeners, to provide the desirable viscosity. In preferred
embodiments of the present invention, the negatively charged thickeners are not
covalently bonded to the 1-(2-methylpropyl)-1H-imidazo[4,5-c][1,5]naphthyridin-4-
amine.

In one embodiment, such aqueous gels include: water; 1-(2-methylpropyl)-1H-

25  imidazo[4,5-c][1,5]naphthyridin-4-amine; a pharmaceutically acceptable acid; at least 10
wt-% of a water-miscible cosolvent; and a thickener system including a negatively
charged thickener (preferably, at least two negatively charged thickeners); wherein the
aqueous gel has a viscosity of at least 1000 Centipoise (cps) at 20°C.

In one embodiment, such aqueous gels are prepared by a method that includes

30  combining components including: water; a 1-(2-methylpropyl)-1H-imidazo[4,5-
c][1,5]naphthyridin-4-amine salt; at least 10 wt-% of a water-miscible cosolvent; and a

thickener system including a negatively charged thickener (preferably, at least two
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results in an aqueous gel that reduces systemic exposure and is physically stable.
The present invention also provides methods of using the formulations of the
15  present invention. In one embodiment, the present invention provides a method for
delivering 1-(2-methylpropyl)-1H-imidazo[4,5-c][1,5]naphthyridin-4-amine to the
mucosal tissue of a subject, the method including applying an aqueous gel of the present
invention. Preferably, the mucosal tissue is associated with a condition selected from the
group consisting of a cervical dysplasia, a papilloma virus infection of the cervix, a low-
20  grade squamous intraepithelial lesion, a high-grade squamous intraepithelial lesion,
atypical squamous cells of undetermined significance, a cervical intraepithelial neoplasia,
an atopic allergic response, allergic rhinitis, a neoplastic lesion, and a premalignant lesion.
The present invention also provides kits that include a barrel type applicator and an
aqueous gel of the present invention, which can be in a separate container or prefilled in
25  the barrel type applicator.
The terms "comprises” and variations thereof do not have a limiting meaning
where these terms appear in the description and claims.
As used herein, "a," "an,” "the," "at least one," and "one or more" are used
interchangeably. Thus, for example, an aqueous gel that comprises "a" preservative can be
30  interpreted to mean that the gel includes "one or more" preservatives.
Also herein, the recitations of numerical ranges by endpoints include all numbers
subsumed within that range (e.g., 1 to 5 includes 1, 1.5, 2, 2.75, 3, 3.80, 4, 5, etc.).



Furthernore, the use of negatively charged thickeners in the aqueous gels
of the present invention reduces system c exposure to the drug and hence
reduces swetewmios4d7evel s of cytokines. This is desirabl epComusomwposzendi ti ons
for which treatnent at a particular location (e.g., cervical dysplasia) is
preferred. The use of a conbination of negatively charged thickeners (i.e.,
at least t i§ desirabl e en_hi gher |.evels.of c | vent.s are used due to
the | ow so}l\ﬁ%ﬁ‘q *iswe SYRY %@p tl%ve@flll?rhlsfnroéént%%ds)eg?%\éess?gﬁ? e?cglr nm in

wat er . Jid)§sell @fibotiindii of Bverdl igplmesi@lion bbthe pRdusdavayishemhe dexpptio € and i s
physically stable. The present invention also provides nethods of using the
f or mul atheidheBows mowepgstiewlarly exempliies diustpivesiabedimsaisndnseverahalagesesent

i nventign i.de . . i i 2 - |

1 m oo ORp B Rordio ROk iRty Bl Ben i LRI o

subj £ct exabdpesrsah bo dsédnial wadibageapyihationg. hneaah imstarce ghé revited hist sprves ent

i nvention. Preferably, the nucosal .ti ssue i s associ at?d.vm'th a condition
sel ect enly poaterEesehiabyR 2oyRend shald agt by 1 tgmy;tg(i[as 8 SHAYISt, papi |1 oma
virus infection of the cervix, a |owyrade squanous intraepithelial |esion,

a hi gh-grade squanous intraepithelial |esion, atypical squanous cells of
undet er mi ned si gni fi c BREF RESERIFIION OR{IHHe PRAWINGS neopl asi a, an atopic

D el i gnant TRBG i e Ssialgat SRR SRR ob f sbSRUBNEPE O B 1 et uae
a bag r ejnethyRRoFNP Haati @4zop)SkcHM, 5aebpBOKE d el -a@ind digarREEsmate | nvention, which

can be in a separate container or prefilled in the barrel type applicator.
The t er monolsgrgdei ses” and variations thereof do not have a |imiting meaning

ther e, L1 L ROEA IS S R ARG D St © 1
1-(2-methylpropyl)-1H-imidazo[4,5-c]{1,5]naphthyridin-4-amine ethanesulfonate
monohydrate.

15 Figure 3 is a representative water sorption isotherm curve for a crystalline form of
1-(2-methylpropyl)-1 H-imidazo[4,5-c][1,5naphthyridin-4-amine ethanesulfonate
monohydrate.

Figure 4 is a representative thermogram of a crystalline form of 1-(2-
methylpropyl)-1H-imidazo[4,5-c][1,5]naphthyridin-4-amine ethanesulfonate

20  monohydrate, which shows an overlay of data obtained by DSC and TGA.

DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS
The present invention provides aqueous gel formulations, kits, and methods of use.
Such gels are compositions that are substantially free of oil (and hence, they are not
25  creams or lotions). Preferably, gels of the present invention have a viscosity of at least
1000 Centipoise (cps) at 20°C. Preferably, gels of the present invention have a viscosity
of no greater than 50,000 cps, and more preferably no greater than 30,000 cps.
In one embodiment, such aqueous gels include: water; 1-(2-methylpropyl)-1H-
imidazo[4,5-c][1,5|naphthyridin-4-amine; a pharmaceutically acceptable acid; at least 10
30  wt-% of a water-miscible cosolvent; and a thickener system including a negatively

charged thickener (preferably, at least two negatively charged thickeners, which are
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temperature. This amount is effectlve to treat and/or prevent a specified condition. In
general, the amount of 1-(2-methylpropyl)-1H-imidazo[4,5-c][1,5naphthyridin-4-amine
present in an aqueous gel formulation of the invention will be an amount effective to
provide a desired physiological effect, e.g., to treat a targeted condition, to prevent

15  recurrence of the condition, or to promote immunity against the condition. For certain
embodiments, an amount effective to treat or inhibit a viral infection is an amount that will
cause a reduction in one or more manifestations of viral infections, such as viral load, rate
of virus production, or mortality as compared to untreated control animals.

In certain methods of the present invention, the mucosal tissue is associated with a

20  condition selected from the group consisting of a cervical dysplasia, a papilloma virus
infection of the cervix, a low-grade squamous intraepithelial lesion, a high-grade
squamous intraepithelial lesion, atypical squamous cells of undetermined significance, a
cervical intraepithelial neoplasia, an atopic allergic response, allergic rhinitis, a neoplastic
lesion, and a premalignant lesion.

25 In certain methods of the present invention, the mucosal tissue is on the cervix and
the associated condition is selected from the group consisting of cervical dysplasia, high-
grade squamous intraepithelial lesions, low-grade squamous intraepithelial lesions, and
atypical squamous cells of undetermined significance with the presence of high risk HPV.

In certain methods of the present invention, the mucosal tissue is on the cervix and

30  the associated condition is atypical squamous cells of undetermined significance with the

presence of high risk HPV.
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methylpropyl)-1H-imidazo[4,5-c][1,5]naphthyridin-4-amine in concentrations outside this
15 range. In some of these embodiments, the method includes administering sufficient
formulation to provide a dose of 1-(2-methylpropyl)-1H-imidazo[4,5-c][1,5]naphthyridin-
4-amine of from 10 pg/kg to 5 mg/kg to the subject, for example, a dose of from 100
pg/kg to 1 mg/kg.
In certain embodiments of the formulations of the invention, the amount or
20  concentration of 1-(2-methylpropyl)-1H-imidazo[4,5-c][1,5naphthyridin-4-amine is at
least 0.0001% by weight (wt-%), in other embodiments, at least 0.001 wt-%, in other
embodiments at least 0.01 wt-%, and in other embodiments at least 0.1 wt-%, based on the
total weight of the aqueous gel. In certain embodiments, the amount of 1-(2-
methylpropyl)-1 H-imidazo[4,5-c][1,5]naphthyridin-4-amine is no greater than 7 wt-%, in
25  other embodiments no greater than 5 wt-%, in other embodiments no greater than 3 wt-%,
in other embodiments no greater than 2 wt-%, and in other embodiments no greater than 1
wt-%, based on the total weight of the aqueous gel.
1-(2-Methylpropyl)-1 H-imidazo[4,5-c][1,5]naphthyridin-4-amine may be present
in the formulation as the sole therapeutically active ingredient or in combination with
30  other therapeutic agents. Such other therapeutic agents may include, for example,

antibiotics, such as penicillin or tetracycline, corticosteroids, such as hydrocortisone or
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pharmaceutically acceptable acids (e.g., suitable for incorporation in the gels of the present
15 invention or for forming salts of the IRM of the present invention) include, for example,
an alkylsulfonic acid, a carboxylic acid, a halo acid, sulfuric acid, phosphoric acid, a
dicarboxylic acid, a tricarboxylic acid, and combinations thereof. More preferred
pharmaceutically acceptable acids include acetic acid, hydrobromic acid, D-gluconic acid,
L-lactic acid, methanesulfonic acid, ethanesulfonic acid, propionic acid, and combinations
20  thereof. Particularly preferred salts of 1-(2-methylpropyl)-1H-imidazo[4,5-
c][1,5naphthyridin-4-amine are alkylsulfonate salts (e.g., ethanesulfonate or
methanesulfonate). The salt can be prepared in situ in the gel formulation. Alternatively,
the salt can be prepared and isolated using conventional methods prior fo being
incorporated into a gel formulation.
25 1-(2-Methylpropyl)-1H-imidazo[4,5-c]{1,5]naphthyridin-4-amine and salts thereof
described herein include any of their pharmaceutically acceptable forms, such as isomers
(e.g., diastereomers and enantiomers), solvates, polymorphs, and the like. In particular, if

a salt is optically active, the invention specifically includes the use of each of the salt's

enantiomers as well as racemic combinations of the enantiomers.



the dosing reginen, the application site, the particular formulation and
the condition being treated. As such, it is generally not practical to

i dent i fy wpeoedidseo7adm ni strati on anounts herein; howevercTiusess/osiis | ed i n
the art will be able to determ ne appropriate therapeutically effective
anounts based on the gui dance provided herein, information available in the
art pertaining to IRVs, and routine testing. In sone enbodi nents, the

nmet hods of the present invention include adm nistering sufficient

f or mul atdRpIveRtsPr ovi de a dose of |-(2-methyl propyl)-IHimdazo[4,5-

c][!, 5] naphthyridin-4-am ne of, for exanple, from 100 ng/kg to 50 ng/kg to
t he subj ect, Aduepiengsh formulaioms efithediventios inchelemevitedmisetble basolyent. or med by
adm ni stering |- (23 C . . e

et ! pr By EerRisFRie osgvanicastst i Wsselyine e PRI FeoPRem igb el rat i ons
out sisde fbri. STHOR@GSLveht can ¥R iglé bassorRbad dBRiifationh ExABINAGS kuigdbudes

adm ni stering sufficient forrmg[ ation to provide a dose o

| - ( 2- netcRsAlybpipElide praneprepyispa ghcel) fipronyirmsielyaphihgxplenaglypelnbutylens r om 10
/kg t . | f fa /kg to 1

1o/ kg, | oL b E 56ql arBECHRIG S oRAs, B, SRR, D

anmount dlietlydenceglycd maioethfyl bthngaMdmyHimtﬂmy Itl)erd:olf. Monogrcgog(l)efe/ gtl)ycol (i.e.,h

-imd 4, 5- |, 5]. ht hyridin-4-anmne is at |east O. % wei ght

(\I/vtm %a,z%&‘?i’yg‘infc?]&[lycé?ﬁ]ﬁgg W@H%El?’ péfir}ellreéigas‘ta @Ot - % in ot her errt%odi mgnt s at

| easfy 0. 01 Wyn %rtAREmbBdiatdney, tHEBRIN R WrotibitRda lof QosdblWnisYis fasadinon the

total weight of the aqueous gel. In certain enbodi nents, the ‘anount of
| - (2- menhydopniophiat Jeabt 10 wi-tra 1o pthesenehqdimsits ipim fmpourdiof groateritme 25sviRo

rbod: mei o bolbLgba R G b B BBl et €O Beghicosr "t han 2
Wt - % angl.in ceithialenslRakmE Mhécololveritgat &mBiRatbnlof cosolvents) is present in an
amount of no greater than 90 wt-%, in other embodiments no greater than 80 wt-%, in
15 other embodiments no greater than 70 wt-%, in other embodiments no greater than 60 wt-
%, based on the total weight of the aqueous gel.
In certain embodiments, water is present in an amount of at least 10 wt-%, in other
embodiments at least 15 wt-%, in other embodiments at least 20 wt-%, and in other
embodiments at least 25 wt-%, based on the total weight of the aqueous gel. In certain
20 embodiments, water is present in an amount of no greater than 95 wt-%, in other
embodiments no greater than 90 wt-%, and in other embodiments no greater than 85 wt-%,

based on the total weight of the aqueous gel.

Negatively Charged Thickeners

25 Aqueous gel formulations of the invention include a negatively charged thickener,
and preferably at least two negatively charged thickeners (typically of differing charge
density). Preferably the thickeners are mucoadhesives. Examples of suitable negatively
charged thickeners include: cellulose ethers such as carboxymethylcellulose sodium;
polysaccharide gums such as xanthan gum; and acrylic acid polymers (i.e., homopolymers

30 and copolymers) made from acrylic acid crosslinked with, for example, allyl sucrose or
allyl pentaerythritol such as those polymers designated as carbomers in the United States

Pharmacopoeia, and acrylic acid polymers made from acrylic acid crosslinked with divinyl



wt-% based on the total weight of the aqueous gel.

| - (2-Methyl propyl)-li/-imdazo[4,5-c][l|, 5] naphthyridin-4-am ne nay be
present iwotoe/dser7aul ati on as the sol e therapeutically &ctrivseodsngs7esii ent or
in conmbination with other therapeutic agents. Such other therapeutic agents
may include, for exanple, antibiotics, such as penicillin or tetracycline,

corticosieroids, such gas hydyocortisone orbetanet hasone,. nonsteroi dal

ant1 | nf Elice6 pe BOSOrdimat e ERi B B ST BTITR L Ie Gtk aiEken. or

ant i vi r phsmasbsdeid SCAaYiRAHs of Qich/l kYEdr¥dn be dsBd SfaisBirgdrbodi nents, the
above-descri bed fornul ations are particul arly advantageous for application

for a peri odImfong embediments ofthe inventipnthe negatizely charsed drigkraarsiincladd ect

"t hout . L eni . '
52 e RIS A e OR B Bles of sych agentsiinelyde, 1o e | pu of
t he pr esabbxymstkyltélloselsodidnyRbftthipgmpydnti-the ddrylicracid pofysnebs. Preferably,

c][!,5] naphthyridin-4-anmine, is present in the gel forpulations. in
conbi nafFiEHn Gop 15’%1%&’? Mﬁ%%awwl%e@ﬁg% FemBiaation a%liccﬁcai

refera | : i ' j I j t =L 2= st hyl pro
Pob) <1 im0 Holyalnfio R iy AT A pBffRARharid¥ dl K| Larticfin i NV P
phar maceut i c&latbpnmecapeadrhplage(add prederrdsl acybid atid polymmers.aSuisabdd  1-
(2- met hyl propyl.) -l Hi.m dazo[ 4,.5-c] [ |, 5] napht hyri di n: 4-am ne. . Exanpl es of
e aotBoRRE tndd, ARl psE bl R MRt BT acRiRns
_(19?(7 ) dﬂ@@POEQaIPE@dHKBIé%ﬂl @ﬁ)lvleé(n,@ﬁ&,e(plbﬁélh&i, @_Hi@!i]i(&). QEARB@HGJID' e for
I ncorporation in the gels of the present invention or for formng salts of

t he | Rvpelymerecanneadnt a range of vispysitiose Forexanmle, acd fppadutiemofal kyl sul f oni ¢

acid, a i . & i AL hd, 1P i id, a
di car bogﬁqligaié?#“d({% lg%% ﬁﬁ%@%&gglﬁg hg%?ggké% Ogg [ na{%’m%%wcﬁ%wbr e
pr ef er r ed, Boakfieldatscbmatel yt 20pent ablse’achtion ofi CARBORORIN3EP aci d,

Y dr BT O R B0 077p Tt < M Ssiaar 30,400 — 39,400 oPs (pH 7.5, 25 °C, Brookfield

15  viscometer at 20 rpm); and a 0.5 % solution of CARBOPOL 940 or CARBOPOL 980 has
a viscosity of 40,000 — 60,000 cPs (pH 7.5, 25 °C, Brookfield viscometer at 20 rpm). For
certain embodiments, carbomers such as CARBOPOL 934P, CARBOPOL 974P,
CARBOPOL 940, and CARBOPOL 980 are preferred. A particularly preferred carbomer
is CARBOPOL 974P.

20 For certain embodiments, it is desirable to have a relatively highly crosslinked
carbomer. Preferred relatively highly crosslinked carbomers include CARBOPOL 974P,
CARBOPOL 940, and CARBOPOL 980. A particularly preferred relatively highly
crosslinked carbomer is CARBOPOL 974P.

Suitable polycarbophils include, for example, those commercially available under

25  the trade designation NOVEON polycarbophils (all available from Noveon, Inc.,
Cleveland, Ohio, USA). A preferred polycarbophil is NOVEON AA-1 USP
Polycarbophil.

Various grades of carboxymethylcellulose sodium are commercially available that
have differing aqueous viscosities. Aqueous 1% weight by volume (w/v) solutions with

30 viscosities of 5-13,000 cps may be obtained. Examples include carboxymethylcellulose
sodium, high viscosity, USP (CA194); carboxymethylcellulose sodium, medium viscosity,
USP (CA192); and carboxymethylcellulose sodium, low viscosity, USP (CA193); all of



L-lactic acid, nethanesul fonic acid, ethanesulfonic acid, propionic acid,
and conbi nations thereof. Particularly preferred salts of

| - (2- met hwbpoesmghg7sl H i rni dazo[ 4, 5- c][ |, 53napht hyri di npéTarseevs/0es78s

al kyl sul fonate salts (e.g., ethanesul fonate or nethanesul fonate). The salt
can be prepared in situ in the gel fornulation. Alternatively, the salt can

ibﬁc g; Sg\?vélchﬁ%] %\{%ﬁlﬁf 3%%9185750:%1%&@3 nvi%g and ilabora ory grodacts nc elng g
| - (2- Mechy UsAQ Ryl WK FEEDT, daz 3485, (ﬁxgh] {I&ooﬂtﬂanmwmz‘vs%mauﬁ@d salts

t her eof described herein include any l r pharmaceutically acceptable
S

forms, ¥igeasityy apd S/SELE AF 0304 Gasw &séwb vhigtnareiavaitabl) fromahleat es,
pol ym)rﬂ@ﬁel AR 6&?C}héxjﬁ§:als ﬁﬁ%@f%%ﬁuﬂh%rNe disdggal t 1s optically active, the

i nvention speci |cal y 1 ncl € ‘use each of the salt's enantioners

as wel |l as rhrcemiain e@nbdlinents dMﬂ@dkehﬁ&y@ﬂ&MhClﬂdﬁ&p@?&@bh&idb guAcaidous gel
f or mul ati ons,. of é i nvepti or&é1 I ude .a wat er- En SCI bl.e cosol vent. The
wat er - 525 Bl acid patyinsh Preberp ?Weéﬁbé soqimghisaesha Wﬁ‘é%‘%}rﬁ%@l%dl fier

i N sal t pd19t isKhienif QM6 :20AB 208 . qn%bﬂah%npo%aﬂ%whe%lghﬁaﬁ@wat i on.

Exanples of suitable cosol vents I nclude nonopropyl ede di propyl ene
gl ycol , withiny wnge of 1,60k 1blLitiplogree egﬂbydlme;ntsqhymrghnratlpo*s yvaﬂhhyd enge gf ycol (of

Lo Lo b PP Gnafe e wilgR Rl S e AR ST o oct

gl yoml ) othsr @ﬁbddlﬁl@h@l’cﬁeywagﬂtflﬁﬁcﬁ BdvAlsina R fVEDNto 2:1 N ACrti@ilaTye nbodl ments,
t he cosol yvent. (or_ conbi nation of cosolvents) is present in an anount of at

| east 1Bre§9crm%fa‘i1911501t%er errbodl ments in an anount of greater than 25 w- %

and in otherp h?e@érﬁ 1§?0ﬁq¢%ﬂa{?onpgfven g?glr}%%l ho i ght of the

aqueous gel . ﬁn certa| odi nent's e CO0So I'on of
cosol vesitffigientstofrimgelnd viseosay to a level of at least 1000 Centipoise (cps), preferably at

least 5000 cps, more preferably at least 8000 cps, and most preferably at least 10000 cps.
15 The viscosity is determined at 20 + 0.5 °C using a Haake RS series rtheometer equipped
with a 35 mm 2° cone using a controlled rate step test between 1 and 80 s with an
interpolation at 16 s for viscosity versus shear rate. The values reported in the Examples
below are the values at 16 s™.
In certain embodiments, the amount or concentration of the thickener system is at
20 least 0.1 wt-%, in other embodiments at least 0.5 wt-%, in other embodiments at least 1.0
wt-%, and in other embodiments at least 1.5 wt-%, based on the total weight of the
aqueous gel. In certain embodiments, the amount of the thickener system is no greater
than 7 wt-%, in other embodiments no greater than 6 wt-%, in other embodiments no
greater than 5 wt-%, and in other embodiments no greater than 4 wt-%, based on the total

25  weight of the aqueous gel.

pH Adjusting Agents and Buffers
Aqueous gel formulations of the invention can additionally include a
pharmaceutically acceptable pH adjusting agent to adjust the pH of the formulation to the
30  desired range. Generally, the pH is at least 2, and preferably at least 3. Generally, the pH
is no greater than 6, preferably no greater than 5, and more preferably no greater than 4.

The pH adjusting agent may be any pharmaceutically acceptable acid or base. Examples

10



amount of no greater than 90 wt-% in other enbodinents no greater than 80
w-% in other enbodinents no greater than 70 wt-% in other enbodi nents no
great er tweno@hsw7s % based on the total weight of thepaguseasogels | n
certain enbodi nents, water is present in an anount of at least 10 wt-% in
ot her enbodi nents at least 15 wt-% in other enbodiments at |east 20 w-%

and in othe di.nents at. |.east .2 : % based..on.the total weight of the
aqueousoggl{ab{%&&ggﬁmng% a@%%éﬁcﬁé tlgl,a_r%{oéic qcéds’ B?cgg@rhygf%l h amount of no

gr eat er trhhrthaffindMandpolabsigth MgdroRideo toriiBions ofERAt@ENts B bOEewit % and in
ot her enbodi ments no greater than 85 wt-% based on the total weight of the
aqueous desdted. Negat i vel y Charged Thi ckeners Aqueous gel fornulations of the
i nvention ingl i -1 hj ferably at |east
two negative ﬁﬁgﬁgﬁﬁggﬂﬁ%%%%g%%ﬁgg?gég?%gkﬁgﬁgﬁﬁg?§§g?ﬁ%%aCharge density).
Pr ef er abhatniabeutichile keseptadlediufemoonaidhas theqd] offhafpthesativhs fuibe abdised

negatively charg t hi ckeners include: cel) ulos t hers such as
car boxyﬁaé%ﬁ&l?r@ﬁﬁgy’o%@ é@ﬂ&ﬂ’t‘?{e ES%%ggﬁc?htﬁr‘bdé‘%ﬁg CIIREN DS ant han gum and
acrylic gggm%ﬁﬁgg&gf%ﬁceﬁ’%ab% bufﬂ%PﬂBPﬁHo%{@& SneBmERAM HIBLsHbd PRdGnddsom acrylic

acid cr or exanple, allyl sucrose or allyl pentaerythritol
such asExtoples pbsyitablesbuftess igplade buffiers conthiming lscticacidy dartamictae, Sitrid es

Phar macopqei a, and. acrylic acid po rs made fraomacryli ci.d crosslinked
w o onfygiyRaRieSial clnBRa® B bURES sTRESPATRATEY bBs BEERERRT T
t he 1bni bRE fPtEbA s R BapREat agenkbi nat i ons of such thickeners can be
used if desired. In sone enbodi nents of the invention, the negatively
charged thickeners include carboxylic acid and/ or carboxyl ate groups.
Exanple§r8%rﬁﬂﬁnsagents i ncl ude carboxynet hyl cel | ul ose sodi um xant han gum
and the acrylic acid polyners. Preferably,

Aqueous gel formulations of the invention can additionally include a preservative.

The preservative includes one or more compounds that inhibit microbial growth (e.g.,

15 fungal and bacterial growth) within the composition. Suitable preservatives are water
soluble and include quaternary ammonium compounds (e.g., benzalkonium chloride),
benzethonium chloride, parabens (e.g., methylparaben, propylparaben), boric acid,
formaldehyde donors (e.g., hydantoins), isothiazolinone, organic acids (e.g., sorbic acid),
alcohols (e.g., phenyl ethyl alcohol, cresol, chlorobutanol, benzyl alcohol), carbamates,

20  chlorhexidine, and combinations thereof. Preferably, the preservative is methylparaben,
propylparaben, or combinations thereof. Certain water-miscible cosolvents, such as
glycerin or propylene glycol, also have antimicrobial properties. In certain embodiments,
the preservative (or combination of preservatives) is present in an amount of at least 0.005
wt-%, in other embodiments at least 0.01 wt-%, in other embodiments at least 0.015 wt-%,

25  and in other embodiments at least 0.02 wt-%, based on the total weight of the aqueous gel.
In certain embodiments, the preservative (or combination of preservatives) is present in an
amount of no greater than 1.0 wt-%, in other embodiments at most 0.75 wt-%, in other
embodiments at most 0.5 wt-%, and in other embodiments no greater than 0.4 wt-%, based
on the total weight of the aqueous gel.

30
Chelating Agents

11



certain enbodi nents of the present invention include a conbination of an
acrylic acid polyner (i.e., polyacrylic acid polyner) and a pol ysacchari de
gum (e. g.woxaswdsaysgun) . Carboners are exenplary (and prefrase@dpomasylic
acid polymers. Suitable carbomers include, for exanple, those commercially
avai |l abl e under t he trade designati on CARBCPO_ (all avail abl e from Noveon,

Inc., devel a royi.de range of
Vi scosities. Oué%gﬁﬁpgl%goﬁs’% E‘HF %“ng’fﬁ &%&%&m&?fﬁﬁﬁlﬁn RBOPOL 941
has a Va@t)SChelatﬁfg #e088Qre coblpdibs ﬂﬁscd:mgn@tal 2ns0Bxal glf:@léf'élﬁiaﬂlew scomet er
at 20 rpm; a 0.5 % sol ution of CARBOPOL 934P or CARBOPOL 974P has a

vi scosi ehelasmeagents includsgtiydencdpanipgisirarctic acid (RDTA) gak ferivatives hewsabt er at 20

rpm; 2 %EE gﬁgf VI SCOSI ty
of 40, Og%h%sgbe %‘6(@945%1? }g&g }}%%m gt?(g% ?Idfé%é Vi scorre)(f)derlr;@a 2 rpm.
For g er tahbinatidne dhereoft ?xefeabbp ferchelating agst Gmﬂaﬂﬁﬁdﬁﬁﬁ&ctr@m%ﬂﬂl 974P,
CARBOP 40, and.CARB referred. A particularly preferred

car bone ISP@”@NQBM%Q etaﬁo‘gs‘l‘é‘ﬂmgl n embodinents, it is desirable to have
a rel ativel yyhiegblnentqeakics “tﬁ@'cﬁe@étﬁ%_ré%ént (B &IBbingshd & AblaWA ¥ éﬂt%lég y
crosslinked carbomers include 4P, CARBOPOL 940, and- CARBOPCL
980. A p@scmtcruaraamwpéfa@ﬁm@ (}Oélvat%ymlo}hdnegﬂploghmmm@tlleask@mM%,cmrdr i s

CARBOPQL P. .Suit a ol Q S
cormer ot epadiradite & IRBLY 02 Prbasd BEGREL roRnESBEREEsry BT BRoni 1
(al ho av &ﬁaﬂbéﬁbddﬁﬁh@h@l&h@@ﬁelaﬂlﬁagan o€ ¥ehBingtiorhf ¢helddRAhgers)As plesdnt ad
pol ycarbophil is NOVEON AA-1 USP Po car bophi | .
an amount of no greater than 2.0 wt-%, in other embodlments no greater than 1.5 wt-%,
and in other embodiments no greater than 1.0 wt-%, based on the total weight of the

aqueous gel.

15  Applications

Aqueous gel formulations of the present invention can be used to treat or prevent
conditions associated with mucosal tissue. In some embodiments, the invention provides
methods that are particularly advantageous for the topical application to the cervix for
treatment of cervical conditions such as cervical dysplasias including dysplasia associated

20  with human papillomavirus (HPV), low-grade squamous intraepithelial lesions, high-grade
squamous intraepithelial lesions, atypical squamous cells of undetermined significance
(typically, with the presence of high-risk HPV), and cervical intraepithelial neoplasia
(CIN).

The present invention also provides methods of treating a mucosal associated

25  condition. Alternatively stated, the present invention provides methods of treating a
condition associated with mucosal tissue.

In the methods of the present invention, the aqueous gels of the present invention
may be applied once a week or several times a week. For example, the aqueous gel may
be applied twice a week, three times a week, five times a week, or even daily.

30 In the methods of the present invention, the applications of the aqueous gels of the

present invention may extend for a total time period of at least one week, at least two

12



Vari ous grades of carboxynethyl cellul ose sodiumare conmmercially avail abl e
that have differing aqueous viscosities. Aqueous 1% wei ght by volunme (wv)
sol ut i onsweoi2nds/08i@sosi ties of 5-13,000 cps may be obt ai red/uskoanpi7es

i ncl ude car boxynet hyl cel | ul ose sodi um high viscosity, USP (CA194);

car boxynet hyl cel | ul ose sodi um nedi um viscosity, USP (CA192); and

car boxynet hyl cel | ul ose sodi ym | ow viscosity, USP (CA193); all ofwhich are
avai | ab‘i"%ekﬁf%r#?a@b@&er W&%aﬁté?@ I‘&‘P{Hhtaé&??g%”&‘?mﬁf‘%&ﬁ@?éﬂthﬁeﬁB?O,nt}@ar dena,

CA, USA; i, f¥Seidhd ofhee8iped RbAReN! egdRint ), AKUCELL AF 2785 (nedium
viscosity), and AKUCELL AF 0305 (low viscosity), all of which are avail able

from Akzo NoBlsd ackwahdodimméteatDhent) rginsen vsae farfaggiven condigioderrisabjeetmday, | n
certain,enbodi.nents, the thigkener syst i ncl udes ol ysacchari.d d
an acr yHPENE IEPshi ke mnfsfons ko yedhc at gpetuing it st Bwed I 4 P e’ gum
t 0 &Cr ypHy&icaldnd dheinicaPhatin® dﬂlt@Lﬁe@yW@—%-iéi&QoM%-i’%l,S]Inaphtﬂlyﬁ@ﬂht ain

enbodi nents, the weight ratio is within a range of to 10:1, in other
enbodi neamine; e naiirg pf the delivery majgriahithe amewr @é 1dR-metbylpeppyDil H5 n ot her

enbodi [ 11Q. L 1 40d: : f1. 1e " Jaa i n ot her
onbodi EnELof i Fprfiilifh-4 il hifl BuhNEEeinelstgle B shbeGPS

parti cuinahline ysteinaersdupmedsed,i dniprémisdestitulasdnthe nsytsddeof ddeipisesiegt i n
formul ati ons of the invention in_an.a nt, sufficient to bri.ng the

vi scosi WZ-frﬁﬂaﬂH’réméP-lHfm&%‘aqog‘bétc][iéd@ﬁ {r’idﬂbf"é‘gméee B9 thePefigs Wh| y at | east

5000, c : [©._ V1 7k M 0shinR" bly at | east
100%0 E";"’E‘."Hﬁlh@ I{\?l&giélgg@?%/) %@E%L%g?%sﬁggﬂgﬁgg%hﬁg@% C ulél? ﬁgﬁﬁﬁ aie RS series

r heonet &miegterghed with a 35 nm 2 cone using a controlled rate step test
bet ween 1 and 80 ith an interpolation at..16.s. 1 for .viscosity versus
shear rate. %%W%P%se(\gtb%Bﬁf?%dnYeﬁ 1?]?1Blagpﬁr?'BPlécfglc?ef%Wya?uéta‘P%SU Stles at 16

s 1. Suitable subjects include, but are not limited to, animals such as, but not limited to,

—

humans, non-human primates, rodents, dogs, cats, horses, pigs, sheep, goats, cows, or

15  birds.

The methods of the present invention are suitable for a variety of medical
objectives, including therapeutic, prophylactic (e.g., as a vaccine adjuvant), or diagnostic.
As used herein, "treating" a condition or a subject includes therapeutic, prophylactic, and
diagnostic treatments,

20 The term "an effective amount" (e.g., therapeutically or prophylactically) means an
amount of the compound sufficient to induce a desired (e.g., therapeutic or prophylactic)
effect, such as cytokine induction, inhibition of TH2 immune response, antiviral or
antitumor activity, reduction or elimination of neoplastic cells. The amount of 1-(2-
methylpropyl)-1H-imidazo[4,5-c][1,5naphthyridin-4-amine that will be therapeutically

25  effective in a specific situation will depend on such things as the dosing regimen, the
application site, the particular formulation and the condition being treated. As such, it is
generally not practical to identify specific administration amounts herein; however, those
skilled in the art will be able to determine appropriate therapeutically effective amounts
based on the guidance provided herein and information available in the art pertaining to

30 IRMs.

13



In certain enbodi nents, the anount or concentration of the thickener system
Is at least 0.1 w-% in other enbodinents at least 0.5 w-% in other
enbodi nenye 2ade/dse@st 1.0 w-% and in other enbodi nent s patr/Use@sioodsd W - %
based on the total weight of the aqueous gel. In certain enbodinents, the
anount of the thickener systemis no greater than 7 wt-% in other

enbodi nents po greater.than 6 w-%. in other di nepts. no.greater than 5
w-% and in%xﬂg&o@%h?%ﬁ?glrhv&nﬁy%g}ag eﬁ’ﬁ%‘ﬁ{éga}ﬁtap%}c%lgg@éqb “the total
vei ght éth{eo PHliﬁlicﬁi%[ﬁ,SOb][ﬂg]ridﬁﬁﬂl?ﬁdiﬁgﬁélhﬁle?t@duﬁuiafl dEsucAatiaous gel
formul ati ons of the invention can additionally include a pharnmaceutically

accept dtgagmen of@junosalgssagistad qosddiepust the pH of the formulation to the
desired rang Sus%q}%;e%law’ml}cg alBﬂo'ﬁﬁte%tcomﬁi% " ﬁxeg.x?s’%g: BRghALAR,y at least 3.
ep an o, y

Generally, t 'S o greater t prefera no greater’ than 5, and
nmor & priafeetialy, vesagic et atlierichaditidn thehamvpleadjusssal rigsuagetitat iy be any

pharmaceuti.cal |y acceptabl e _acid or bgse. anpl esof. sui table pH adjustin
agent s SHEHERIPTHVEEGR F‘B}C_Pial Hegug to EBG&W%%F%@@W? 'fl%ﬁ’#s qli’écr?%lﬁe, aJnd °
Rgbggﬁ;d-bgg?& @ iR osPRIRIN BB R s OF siiCdndHRAS fichAB akiﬁ})ill'l%ﬁf& vifusdesi red.

ornulations of the invention can additiona i nclude a
phar naciefdctionbf theaeoiptcablical Bydplasiastioclnding tdpsphasicussqitted withdwignnul at i ons

in the desjred, ferably, 2 to. 6, . , | 4). Th
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cont ai ni ng lactic acid, tartaric acid, citric_acid, and succinic acid.
Corbi navithithe resepa¢ pihigh salnHBY ) pyelper vica dafracpifheliphaeqplisioe A8 20RIF al so

functi Oﬂle?&ctrgsgbﬁéé Xlleq‘gijctﬂﬁimtﬂga ﬂ&ﬁﬁ'&sﬁc lesion, and a premalignant lesion.

As used herein, "mucosal tissue" includes mucosal membranes such as buccal,

gingival, nasal, ocular, tracheal, bronchial, gastrointestinal, rectal, urethral, ureteral,

15  vaginal, cervical, and uterine mucosal membranes. For example, one could treat oral
lesions, vaginal lesions, or anal lesions by the methods described. One could also use the
methods in combination with mucosal application of vaccines.

In one embodiment, 1-(2-methylpropyl)-1H-imidazo[4,5-c][1,5]naphthyridin-4-
amine can be applied to vaginal or supravaginal mucosal tissue for the treatment of a

20  cervical dysplasia. In other embodiments, an IRM can be applied to the mucosal tissue of
the rectum for the treatment of, e.g., anal canal condyloma.

Cervical dysplasias to be treated by the methods of the present invention preferably
include dysplastic conditions such as low-grade squamous intraepithelial lesions, high-
grade squamous intraepithelial lesions, atypical squamous cells of undetermined

25  significance (typically, with the presence of high-risk HPV), and cervical intraepithelial
neoplasia (CIN).

Approximately 16,000 new cases of invasive cancer of the cervix are diagnosed
each year in the U.S. despite extensive screening of women to detect predictive cellular
changes. There are also about 3,000 deaths due to cervical cancer in the U.S. alone and

30 this is usually secondary to not detecting the primary cancerous lesion in a timely manner.

The Papanicoulaou Test (Pap smear) is the screening test that has been accepted

since the 1950s as the method to detect abnormal cells of the cervix, including

14



Preservati ves Aqueous gel fornmulations of the invention can additionally

I ncl ude a preservative. The preservative includes one or nore conpounds

t hat i nhiwot2oedosnebi al growth (e.g., fungal and bacteri acTarsewishdzmé t hin
the conposition. Suitable preservatives are water sol uble and include

guat er nary anmoni um conpounds (e.g., benzal konium chl ori de), benzet honi um
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-0 | MceHerabieperipstesiated xethy fé‘élg‘? r%ieft)til?:t Rpgefromrdo th2 e red vakbodi ment s at
l east Opj gﬁervﬁﬂw]x% RES RS goﬂ&l Fd ?hetr%l%la og@tlesﬂ;nst ?‘3 i lfgtgé’ﬁavg%ceyﬂ?scer tain

enbodi ne : preservative (or | nation of preservatives pr esent
in an absurlocahented grmmnmtealrﬁ)"/&foﬂ)lomng)/basemreatrmn enbodi nents at nost 0.75

Ww-% in oth dlrrent at nd_in oth i ments no
O eat er "t hant B SEARESAET SuFoBiiea Fuicebrd oubnaih tohethie bababE gel

Chel@t i ﬁgusAqwe%ﬂuﬁau%va%lgréd%r@hh@woﬁﬂmoﬁocﬁm hép@ihQ Mo §RMuafdi tional ly
include a chel ati n&gvgent Chel ati ng agents are conpounds that conpl ex
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conclusion that the high risk HPV types (e.g., HPV 16, 18, and less frequently 31, 33, 35,
45) are very likely the exclusive initiating factor (i.e., oncogenic agent) for cervical

15  dysplasia and subsequent cancers. The mechanism of HPV transformation of the normal
cell to a dysplastic cell is associated with the HPV encoded oncoproteins (E6 and E7) from
the high risk genotypes binding the cell's tumor suppressor gene products pS3 and Rb
resulting in disruption of the cell cycle control mechanism in which p53 and Rb play an
important role. In addition, the application of these molecular methods has resulted in the

20 epidemiologic observation that HPV is isolated from approximately 93% of cervical
tumors, which has further strengthened the generally accepted conclusion that HPV
infection is the most important initiating agent for cervical cancer.

Exposure to HPV is common in sexually active women, but it does not invariably

lead to dysplasia or cancer in most of the exposed women. Infected women who harbor

25  persistent viral DNA have about five times the chance of persistent dysplasia compared to
women who are able to eradicate the virus. The importance of cell-mediated immune
response to HPV infection is illustrated by the observation that the antibody mediated
immune response is not effective in eliminating established infections as is demonstrated
by the fact that patients with invasive cervical cancer often exhibit high antibody levels

30  against the viral E6 and E7 proteins. This particular antibody response probably reflects
extensive an:cigen exposure in the face of increasing tumor burden. In contrast to the

apparently inconsequential effect of the humoral immune response; the cell-mediated

15



conmbi nations thereof. Preferably, the chelating agent is

et hyl enedi am netetracetic acid disodiumsalt dihydrate (edetate disodiun).
I n certaiwoenwaditovent s, the chel ati ng agent (or conbi natcwesedosobskat i ng
agents) is present in an anount of at |east 0.001 w-% in other

enbodi nents at |least 0.01 wt-% and in other enbodi nents at Ieast 0.02

w-% based on the t wei.ght of, the agueo in_embodi nents,
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1.5 wt-% and in er enmbodi Jjrents no greater than 1.0 wt-% based on the

total wedngistingef @Hé Tgela DYl celbq@pam@ékﬂl@h§ell@dh%wd@éacrqnhﬁam diions of
the Pres Rkl e Hlifhe SR REalPRGdifed (i REEXARL aPRdh LhaRs @Ssoct at ed

with mic Sue n sSore vent1on provi es met hods

t hats ar®oma tho Udckrthy aitiyerotragen tds frflaminkorty apspoase a&jdpkhccatpleﬂmdeo t he
cervix for treatnent of cervical cond tions suc“ as ce vi cal }x{ | asi as

i ncl udi HEca8s BIRESPIgn a By “é"lrb@aﬁ)\‘/’rntt%wﬁ CAAETANES dﬂ%@\ﬁ‘“? sopppiy haveo . gr ade
S quamuﬁwi‘e%eﬁ%@ﬂhéaﬁ' EhrcR} rah&SH YABRas b Ah B8RS W ARSI RbE BRIty al

| esi ons, atypical squanous cells of undeterm ned significance (typically,
with théo potesbibidhosand :gjscemtlsbidltHP\/) and cervical int raepl thelial neopl asia

(S0 T PAgeRt oSN R0 S5-I TEHER L utlol PRI ooc
et hpdsuRfoftal®BYdri dedic€. 086itdb] Odeviades dedlaietsarel fybe Bpsiaa s, chﬁ/%dt@caﬂsn t he
met hods of the present invention, the aqueous gels of the present invention
diaphragms, and solid matrices such as tampons, cotton sponges, cotton swabs, foam
sponges, and suppositories.
In some embodiments the device can be used in combination with an aqueous gel
formulation. In one embodiment, a gel containing 1-(2-methylpropyl)-1H-imidazo[4,5-
15 ¢][1,5]naphthyridin-4-amine can be placed into the concave region of a cervical cap,
which is then place directly over the cervix. In another embodiment, a cotton or foam
sponge can be used in combination with an aqueous gel of the present invention.
In some embodiments, an applicator may be used to place the device and/or the gel
in the proper location on the mucosal tissue. Examples of such applicators include, for
20  example, paperboard or plastic tube applicators commonly used for inserting tampons or
suppositories. A preferred applicator is a barrel type applicator, which may be prefilled or

supplied in a in together with a container of the gel and filled by the patient.

EXAMPLES

25 The following examples have been selected merely to further illustrate features,
advantages, and other details of the invention. It is to be expressly understood, however,
that while the examples serve this purpose, the particular materials and amounts used as
well as other conditions and details are not to be construed in a matter that would unduly
limit the scope of this invention.

30

Preparation of 1-(2-Methylpropyl)-1 H-imidazo[4,5-c][1,5]naphthyridin-4-amine

ethanesulfonate monohydrate
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may be applied once a week or several tinmes a week. For exanple, the
aqueous gel may be applied twice a week, three tinmes a week, five tines a
week, or woenodiid7g. | n the nethods of the present invemrtiraso0shes7ss
applications of the aqueous gels of the present invention nay extend for a
total tine period of at |east one week, at |east twoweeks, at |east three
weeks, at |east one nonth, at |east two nonths, at |east three nonths, or
nore, depending on the desired treatnment regi nen. The actual dosing
(treatnierth reginen used for a given condition or subject may depend at
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- met ypropy -1 -imdazo[4 napht ein
admi ni seEPERITRECTRIghh gHae 1gact ’qui‘énﬁ‘ihgé l?qlf\%gﬂ{‘l’ﬁ 91§a§ ﬁ?ﬂ@a@ e 19 or

any sui %@Alﬁw&“ﬁdg& %ll§ma§ﬁ9hﬁqggﬁpféﬁ%ﬁa feRipbidRe bR B €. nme febuniihgd to,

ani mal s suc not Timt humans, non-hurman primates, rodents,
dogs), cmimurervmsseeLedpu 98C, @Id@apmlgumtls’drcv@dvs(,md!) VtasrsunsvlyvﬁéedrmtaﬁME of the

present i nve n tabl f.or ,a var t| ves
i ncl udi g ﬁ etlﬁﬁg SIB edB‘H? aipipg he tgmaera SQ%o{yngm néfhﬁaj or
di agnosﬁmb&ure%s%ﬁﬁ@d RRhi&l Minutds SdldobRd t&2 (SOEdITtHeQésumngasoﬂildbyﬁdiolatB@| udes

t herapeutic, prophylactic, and diagnostic treatnent
by filtration, washed with cold water (2 X 2.2 L, 4 °C), dried under vacuum at 25°C, and

dried under vacuum at 75 °C for 47 hours to provide 1.778 kg of 3-nitro[1,5}naphthyridin-
15 4-ol.

Part B
Under an argon atmosphere, a solution of 3-nitro[1,5]naphthyridin-4-ol (1.778 kg,
9.30 mol) in N, N-dimethylformamide (DMF) (16 L) was stirred for 45 minutes at 17 °C.
20 Phosphorous oxychloride (2.095 kg, 13.7 mol) was added slowly while maintaining the
temperature at about 20 °C, and then the reaction was stirred for 15.25 hours at 20 °C.
With continuous stirring, the reaction mixture was then added over a period of 55 minutes
to water (76 L) that had been cooled to 4.5 °C. During the addition, the temperature of the
mixture was not allowed to exceed 10 °C, and the temperature was 9.5 °C at the end of the
25  addition. The mixture resulting from the addition was stirred for 100 minutes while
cooling from 9.5 °C t0 2.5 °C. A solid formed and was isolated by filtration, washed with
water (2 x 8 L), and dried with suction to provide 3.3 kg of 4-chloro-3-
nitro[1,5naphthyridine.

30 PartC
A solution of the material from Part B in dichloromethane (26 L) was heated to 31
°C, and sodium sulfate (2 kg) and magnesium sulfate (500 g) were added. The resulting
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The term "an effective anount” (e.g., therapeutically or prophylactically)
nmeans an anmount of the conpound sufficient to induce a desired (e.g.,

t her apeutwo 20066/@8u@phyl actic) effect, such as cytokine i prdwaisc@aodhi bition
of TH2 i mmune response, antiviral or antitunor activity, reduction or
elimnation of neoplastic cells. The armunt of |-(2-

met hyl pr o )-17-7-1i daz[45 hyridin-4-amn hat will be
t her apetit %’Q‘V@ﬁ SélFlfeég“P OHI %cht]ﬁé’éﬂr’ %ﬁﬁﬂeb??lﬁqu V@ég@% n such
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fornul ation and the condition being treated. As such, it I's generally not
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ner apebPPRERPY el L bos el R e e RS ARy e ERRE R biiekewhafci n and

i nf o mal7 a0 t@YPC.aherdattidnRastitiireR o B. ﬁhﬂ@s ta@a {eﬁl}ﬂéraﬂﬁ@ offet hods 20PCt he
present invention may be used for the application_ of (2- met hyl propyl)-I

-i mi daz@fdthsn é?lﬂqengﬂltﬁ@%@lﬁwﬁs apdergedired PraseurpabHL Al Th%@g@tmg) soltdnwas
treatne f My osal
associ apltl a"%c"éﬁ%% ﬁfé I@%ﬁé’&fg%&sﬁﬂpfg‘;ﬂ% 88{/&5 i n?ggtteflbo@()%r%egp astrc, or
ot her chouls tbhdthehAterddn VitheisdatedisalRlalvad washae with watert(3ixs3 L) palléd dgi ent

proximty to mucosal tiss o be affecte y, a th eutic.ag topically
appl i ed erﬂ’ﬁ@%ca&eivﬂhqrggaiun%&aﬁw%%%f o hr T B bR e dhkea

papid | oBRNALT-HrttyNbrBs1h @rhleé[ltsljﬁap%{y\ﬁda&a-axfaﬁﬁﬂé Cfihe p%%%%‘s aplit ififdl il NY
dyspl asi a assom ated Wi th human papi’l | omavi rus | ow- grade squanous

i nt r aepequsépordions.esi ons, hi gh-grade squanous i nt raepithelial |esions,

atypi cal squanous cells of undeterm ned significance (typically, wt h the
presence of high risk HPV), and cervical intraepithelial neoplasia, an

at opi c Baﬂt@rglc response, allergic rhinitis, a neoplastic lesion, and a

premal i gnant A lgasrlr P&sel was charged with toluene (3.86 L), 2-propanol (386 mL), N*-(2-

15 methylpropyl)-3-nitro[1,5]naphthyridin-4-amine (386 g, 1.56 mol), and 5% platinum on
carbon (77.2 g, 50% w/w (weight percent) in water). The vessel was sealed and purged
three times with nitrogen while the reaction mixture was stirred. The reaction mixture was
then placed under hydrogen pressure (2.1 x 10° Pato 4.1 x 10° Pa, 30 psi to 60 psi) for 130
minutes while maintaining the temperature between 18 °C and 22 °C. This reaction was

20  repeated four more times with reaction times ranging from 120 minutes to 215 minutes
and reaction temperatures ranging from 19 °C to 24 °C. The five runs were combined,
treated with magnesium sulfate (2 kg), allowed to stand for 90 minutes, and filtered
through a layer of CELITE filter agent. The filter cake was washed with 1:1 toluene/2-
propanol (4 L) and then toluene (16 L), and the filtrate was concentrated under reduced

25  pressure at approximately 40 °C to provide 1.59 kg of N*-(2-
methylpropyl)[1,5]naphthyridin-3,4-diamine as an oil.

. Parts A through D were repeated on the same scale to provide an additional 1.236
kg of N* -(2-methylpropyl)[ 1,5 naphthyridin-3,4-diamine as an oil.

30 PartE
Under an atmosphere of argon, diethoxymethyl acetate (2.24 L, 13.7 mol) was
added to a solution of N*-(2-methylpropyl)[1,5]naphthyridin-3,4-diamine (2.826 kg, 13.07
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As used herein, "nucosal tissue" includes nucosal nenbranes such as
biiccal, gingival, nasal, ocular, tracheal, bronchial, gastrointestinal
rectal, uwvetosecalsso7ar et eral, vagi nal, cervical, and uter ipog/Use@anad74s
menbr anes. For exanple, one could treat oral |esions, vaginal |esions, or
anal |esions by the nmethods described. One could also use the nethods in

conbi nation with nucosal application of vagcines. |n one enbodinent,
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| esi ons, atypical squanous cells of undeterm ned significance (typically,
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di agnosgﬁ %{W%rfx{ #5 q?f ?ﬁea(’é%ad\“fg &Ofle‘?%sl S\?Barg fa (rﬁﬁ Fhye Tfr‘% men to
detect ph@Firedicy@preiire bed teapRRHEAS of THEC & 65 & alae Riiodbf SevefBodeat hs due
to cervical cancer in the U.S. alone and this is usually secondary to not

det ect i e taseltipgionanys teisated 3 heptane B Fhate® i1 forma Apled, WhtHeWefapani col aou
Testyo( P‘?s% %&P%ﬁlh got glﬁtélsa%ﬁtﬁﬁ& BRshiSkith g@ﬁg@@?n%’ﬁeﬁln%%c@%?@' 8 ffe the

1QSds etect abnormal ¢ e cerv

i ncl ud| la]jdméd wnaimdiydo panddel.Sp3 kdogramelig) of il (2 +mek@prpylildaimalandeS- Thi s
screenin st . has been widely adopted in industrialized countries and has
had a pFﬁ\lé hﬁhﬁfﬁﬁ "on nortality associated with cervical cancers. An
abnormal Pap snear pronpts cl ose observation for

Part F

15 A solution of 1-(2-methylpropyl)-1H-imidazo[4,5-c]{1,5naphthyridine (2.593 kg,
11.46 mol) in chloroform (2.8 L) was stirred for one hour at a temperature of 17.5 °C to 18
°C, and then 3-chloroperoxybenzoic acid (2.864 g of 70% pure material, 11.6 mol) was
added in five portions approximately five minutes apart. During the addition, the
temperature of the reaction increased from 16.4 °C to 26.1 °C. After the addition, the

20  reaction mixture was stirred for 20 hours, and the reaction temperature decreased from
26.1°Cto 17.5 °C. The reaction mixture was then stirred for thirty minutes with 1% w/w
aqueous sodium carbonate (4 x 3.2 L, 30 minutes between washings). The organic
fraction was concentrated under reduced pressure at 40 °C. The residue (4.6 kg) was
triturated with diethyl ether (7.5 L) for 68 minutes, and the resulting solid was isolated by

25 filtration with agitation, washed with diethyl ether (4.5 L), and dried under suction to
provide 3.304 kg of 1-(2-methylpropyl)-5-oxido-1H-imidazo[4,5-c][1,5]naphthyridine.

Part G
Aqueous ammonium hydroxide (28%) was added with continuous stirring to a
30 solution of the material from Part F in dichloromethane (34 L) while maintaining the
reaction temperature at or below 11.5 °C. With continuous stirring, p-toluenesulfonyl

chloride (1.786 kg, 9.368 mol) was added in portions over a period of one hour while
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di sease progression with the potential for the therapeutic interventions of
destruction or excision of cancerous or pre-cancerous tissues. These

exci si onavotnesatsmeat s are expensi ve, unconfortabl e and aesastabeiws t h
failure rates that range from2%to 23% and wth higher failure rates
reported for the nore advanced | esions. Failure rates have recently been
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human paplllonBV|rus (HPV) . 1nproved experinental nethods over the recent
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exclsusingird. MHel @garﬁ@frﬁ@thMas(Sep@rated@nd6glﬁjanﬁata@emﬂer ré(hfceﬁpfeﬁti;lﬁahtzdyspl asi a
and subsequent cancers, sm of HPV transforg%égon of t.he nornal

cell to Cao‘@ygﬁpra%é 8. %%hpur,ss qﬁ% %ﬁuat(beowghwsr@aﬁﬁ@t dBaIHBHE ot ei ns
(E6 andgor 1H M A Ginkfedh %%ﬁﬂ%ﬁ%@ﬁ VVQ§"§1 Ridadb @golttB%OG@l hnBthk ‘r'égaﬁmg

suppr es g ne products p resu ting in disrupfion of e cel
cycl e csmiitlvads isodatédhby Shrationywwashied phth whﬂad@tmnphby(laﬂi atrh 8)(61, and air-dried | n

addi tion, | i on of the cul ar, t has sulted in the
et der BiRgRtice SBLEP U iBio R B o A0 R B y 2039 of
ceryy CadoliaWiRpeseNith B R3GvEMAGRBES ﬁé&@ﬁ%ﬂ&&ﬁ@@blﬂ@aﬂ%‘l@fe@|bbr>ﬁlﬁc§ti‘<ﬁpt ed

conclusion that HPV infection Is the nost inportant initiating agent for

cer vi cavashadh wath, W@m&s&ﬁ(@ot@]ﬂl@w dgedundenshotion serieaideyl et kael Wohren, but it
cocs Mo DN BRI D Ao AN, TS M8, P05 e
the chagmebindd Pdrtehtetd antelixsp Da%l \ﬂ/v@mﬂ‘maﬁ(ﬂdvattﬁ (22.85 L) for 310 minutes, and
the suspension was allowed to cool to 24.1 °C overnight. The resulting solid was isolated
15 by filtration, washed with cold 90% w/w methanol/water (1.5 L at 5 °C), and dried in a
vacuum oven at 75 °C and 1 X 10° pascals (Pa) for five days to provide 1.368 kg of 1-(2-
methylpropyl)-1H-imidazo[4,5-c][1,5]naphthyridin-4-amine as a light yellow solid.

Part H |

20 With stirring, 1-(2-methylpropyl)-1H-imidazo[4,5-c][1,5]naphthyridin-4-amine
(300 g, 1.24 mol) followed by a rinse of 2% (v/v) water/isopropyl alcohol (100 mL) was
added to a vessel containing 2% (v/v) water/isopropyl alcohol (2000 mL.), and the
resulting mixture was heated to 81 °C. A solution of ethanesulfonic acid (151 g of 95%,
1.37 mol) in 2% (v/v) water/isopropyl alcohol (600 mL) was added slowly to the reaction

25  mixture over a period of approximately 20 minutes. During the addition, the mixture
became a clear solution, and the temperature was 81 °C-82 °C. The addition funnel was
rinsed with 2% v/v water/isopropyl alcohol (320 mL); the temperature dropped during the
addition but returned to reflux. The resulting solution was heated at reflux for 8 minutes
and then cooled slowly to room temperature at a rate of 0.2 °C/minute (57 °C over 234

30  minutes). The resulting slurry was then further cooled at a rate of 0.2 °C/minute to a
temperature of 0 °C to 5 °C (i.e., the slurry was cooled 21 °C over a period of 130

minutes). The solid was isolated by filtration using cold 2% (v/v) water/isopropyl alcohol

20



wonen who are able to eradicate the virus. The inportance of cell-nediated
I mmune response to HPV infection is illustrated by the observation that the
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15 TEST METHOD
In the examples below the serum and intravaginal cytokine data were obtained
using the following general test method.
Rats were acclimated to collars (Lomir Biomedical, Malone, NY) around the neck
on two consecutive days prior to actual dosing. Rats were collared to prevent ingestion of
20  the drug. Animals were then dosed intravaginally with 50 uL of gel. Single dosed rats
received one intravaginal dose with samples collected at various times following dosing.
Multiple dosed rats were dosed as described in the examples below with samples collected
at various times following the final dose. Blood was collected by cardiac puncture. Blood
was allowed to clot briefly at room temperature and serum was separated from the clot via
25  centrifugation. The serum was stored at —20 °C until it was analyzed for cytokine
concentrations.
Following blood collection, the rats were euthanized and their vaginal tract,
including the cervix, was then removed and the tissue was weighed, placed in a sealed 1.8
mL cryovial and flash frozen in liquid nitrogen. The frozen vaginal tissue sample was
30  then suspended in 1.0 mL of RPMI medium (Celox, St. Paul, MN) containing 10% fetal
bovine serum (Atlas, Fort Collins, CO), 2 mM L-glutamine, penicillin/streptomycin and 2-
mercaptoethanol (RPMI complete) combined with a protease inhibitor cocktail set III
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15 Examples 1 — 5
The gels shown in Table 1 below were prepared using the following method.
Step 1: The parabens were dissolved in either propylene glycol or hexylene glycol. An
aqueous solution of ethanesulfonic acid was added to the glycol solution. 1-(2-
Methylpropyl)-1H-imidazo[4,5-c][1,5]naphthyridin-4-amine (drug) was then dissolved in
20 the solution.
Step 2: Edetate disodium was dissolved in water. Carbomer 974P and xanthan gum, if
used, were dispersed in the solution.
Step 3: The solution from Step 1 was added to the dispersion from Step 2 while mixing.
20% Tromethamine éolution was added to the mixture to bring the final formulation pH to
25 4.

The gels were filled into alloy aluminum tubes.

22



the mxture to pH 6.2 while maintaining the tenperature bel ow 15 0C. The
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The ability of the gel of Example 3 to induce cytokines following a single dose was

determined using the test method described above. The results are shown in Table 2

below where each value is the mean of 5 animals + SEM (standard error of the mean).

Table 2
Time Gel Cytokine Concentrations
(hours) TNF (pg/mL) MCP-1 (pg/mL)
Post Dose Serum Tissue Serum Tissue
0 None <63 126+13 7349 332
4 "Vehicle <63 1087 130+32 3542
1 Example 3 <63 401£104 124422 52+17
2 Example 3 <63 862160 104+17 474+113
4 Example 3 <63 741+133 7526 761£211
6 Example 3 <63 298142 172417 1065131
8 Example 3 <63 20135 196124 832+187
16 Example 3 <63 15315 71424 230491
24 Example 3 <63 138+6 189+24 3244122

'Wehicle (2.00 % carbomer 974, 30.00 % propylene glycol, 0.15 % methylparaben, 0.03 %
propylparaben, 0.05 % edetate sodium, 0.58% 20% tromethamine solution, and 67.19 %
water)

10

The ability of the gels of Examples 3 and 5 to induce cytokines following both

single and multiple dosing was determined using the test method described above. The

multiple dosed animals received an intravaginal dose once a day, 2 times a week (Monday

23



| sobutylamne (2.5 L) was added to the filtrate while nmaintaining a

reaction tenperature of 17 OCto 24 0C. The reaction was stirred for 13.5
hours at wotespBu@Eture of 17 0C to 24 0C and t hen concerCraiseehcto037ds yness
under reduced pressure at 40 OC. The resulting solid was m xed with water

ng L), 3ndhthe resulting m xture was stirred at 20 0OCto 2 1 OC for three
ours an tenflltered Telso I d was, washed w t r.(3 x 3
L), pul & hysdayhoner 3ugels Rt P{J‘gg Eﬁ? Eﬁ(ﬁulﬁ%?f&sﬁ?/‘%ﬂhﬂ?ﬁﬁ%%%i]é’_ hour s
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i V4- (2-net hyl'propyl)-3-nitro[l, 5] napht hyridi n-4-ame. The product was split
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(3. ﬁGl L), 2 propanol (386 ML), 4-(Zaple 3
met hyl pr opyt mtr ot Smaptthyrdrn-4- 56 1TD1 and 5%
pl ati num nié%tlr8 n (7L7. 2 Jq, EO% \)//\lf-w—ﬁ@r ’u)L H@?%ﬁ%ﬁ”gg{% EEIL ) The vessel
was seal ed Qaiﬁ'&rsgurgedel hr eeDbsings h—n m‘men S B €t+en m xture
was stirred. %he |reaction {m xtur¢ @WrﬂenTﬁF‘éﬁ:e( §ﬁ8§’? yd’)’ml br essur e
(2.1 x 10‘3% 1 x 1051Pa,_ 30 psi 60 psi) for-130 I:nllfJ:c whi |l e
mai nt ai ni ng_the t|QYeREr at ule bet welen <68 0lC 24A72 089+ ioh was
repeat ed four4 nor|e Viehiehs Wi Singlealct <6 t|i rrb5§ii5&n i i§H#om 12@:771 nutes to
215 minut ¢s ahd r|daahiphn3 t|eSpeat jur €63 r angPgl 05r om41¢1Z t|o 323+, | The fi ve
runs wer e |conbi ngdixahii@s 6d Smdld magegsi junpetl foat e J621Rg), 23bidled to stand
for 90 m Mutes, akanddid $T€QiddiE OUgRea T _ayer+9p Lok T 1|l yeg-1@gent. The
f|1I6t er caL"J VS VA IRl T ”ang’re tol %5‘?7' 2 761RB9PANPhs Lk 1) ged3f nen tol uene
oo ok e A o dtentbles TSIl LRI S GERERIT TOHSTOS ATARRESY
et hyl propyl )4 SUREERG i SEle [ 034 2408, | 0142101 | 869486

5 " |Example5 | Single | <63 | 216£15 | 418+142 | 778+190

4 "Wehicle | Multiple | <63 4343 45+12 25+4

2 Example 3 | Multiple | <63 56446 6613 341+46

4 Example 3 | Multiple | <63 10784333 | 48«13 970+264

6 Example 3 | Multiple | <63 181£72 8512 | 11964384

4 “Vehicle | Multiple | <63 54+14 6549 77+31

2 Example 5 | Multiple | <63 646221 | 125442 | 9024259

4 Example 5 | Multiple | <63 601+286 93431 | 1194398

6 Example 5 | Multiple | <63 174+44 174447 | 14144391

Vehicle (2.00 % carbomer 974, 30.00 % propylene glycol, 0.15 % methylparaben, 0.03

% water)

% propylparaben, 0.05 % edetate sodium, 0.58% 20% tromethamine solution, and 67.19

Wehicle (1.00 % carbomer 974, 1.00 % xanthan gum, 30.00 % hexylene glycol, 0.15 %
methylparaben, 0.03 % propylparaben, 0.05 % edetate sodium, and 67.19 % water)

10

Examples 6 - 8

The gels shown in Table 4 below were prepared using the following method.

Step 1: The parabens were dissolved in propylene glycol. 1-(2-Methylpropyl)-1H-

imidazo[4,5-c][1,5]naphthyridin-4-amine ethanesulfonate monohydrate was then dissolved

15  in the solution.

Step 2: BEdetate disodium was dissolved in water. Carbomer 974P was dispersed in the

solution.

Step 3: The solution from Step 1 was added to the dispersion from Step 2 while mixing.

20% Tromethamine solution was added to the mixture to adjust the pH.
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Parts A through D were repeated on the same scale to provide an additional
1.236 kg of iV4-(2-nmethyl propyl)[l,5]naphthyridin-3,4-diamne as an oil.
Part E Umwleno@msadraospher e of argon, diethoxynethyl acetratras¢@s®dsys 13.7
nol) was added to a solution of

i V4- (2-met hyl propyl ) [ I, 5] napht hyri di n- 3, 4-di am ne (2.826 kg, 13.07nol) in
toluene (32.5 L) with continuous stirring while maintaining the reaction
tenperature at_or below 30.3 0C_The reaction mxture was irred for 40
m nutes at a tlenperature of 30.1 0Table430.3 0C, heated to reflux over a
peri od of 45 rriInut gsh heated at reflux (]92.5 @&ld@-98wd 0C) for 185

m nut es, and é;l %o cool to room t enpex at urieg;pyer NiKhg . |Sat ur at ed

aqueous  pot as ST, FARIRGAR haleinbloWARNE0L SN, 61® TRERTThG m xture was

stirred for 32 IEY &Qﬁgﬂ) a [errperarure Of 589~ 3 0% 1 0 [307¢ OC and
subsequent|ly & stand—for—53—m T (ZOc The ik |.5k, racti on was
separ ated and 2 qe ¥ﬁ,w vhder—reduced 6o yper at ure of 55 0C
to 65 0C over Viparaben seven_hours la iiDQI 1915 id- T$Anc triturated

with heptane (Frenylparaben 0C to forma sol @8 wHi®98 wad 4-9hl af ed by
filtration wi t|fEdstste disediwn washed with clod-8 hedit@®® ( [0.65ifers (L) at 5
0C) and al | owe@00eTaintetlinyiné solptiavi de 2. 5034 ki | |dp8sans |(k2Y of
| ~(2- met hyl pr aPdfel wHtdem dazol 4, 5- c] [ 1|, 8. Tegyhtgpy323di|ria.649art F A sol ution
of |-(2-nethyl pip ryl)-T Hi1mdazo[ 4, 5-c[{g, 5] napht hyr{ifdpne 2.593 kg,

11. 46 mol) in |G f I (28 L)y was StifTgRg far e 1 at| a tenperature
of 17.5 0OC to S@Sbﬁﬁyg. then—3—chtor upci@y‘ébuﬂlela? ab(r)g)]b% 64 g of 70%
pure material, 11.6 nol) was added in five portions approximately five

m nutes apart. Duri ng t he addi tﬂ')gmplésmeaﬂdarmer ature of the reaction

increased from16.4 0C to 26.1 OC. After the addition,
The gels shown in Table 5 below were prepared using the general method of

5  Examples 6 —8.

Table 5

. Gels (% w/w)
Ingredient Fx 0 Fx 10
Drug (ethanesulfonate monohydrate) 0.0015 0.0046
Carbomer 974P 1.5 1.5
Propylene glycol 15 15
Methylparaben 0.15 0.15
Propylparaben 0.03 0.03
Edetate disodium 0.05 0.05
20% Tromethamine solution 0.5 0.5
Purified water 82.7685 82.7654
pH 4.0 4.0

The ability of the gels of Examples 1, 3, 9, and 10 to induce cytokines folfowing a
single dose was determined using the test method described above. The results are shown

in Table 6 below where each value is the mean of 5 animals + SEM.
10
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Examples 11 - 18

The gels of Examples 11, 12, and 14 were prepared using the general method of

Examplés 6 — 8. The gels of Examples 13, 15, 16, 17, and 18 were prepared using the

following m:

ethod.

Step 1: The parabens were dissolved in propylene glycol (approximately 66 wt% of the
total amount used to achieve the final wt% in the gel). 1-(2-Methylpropyl)-1H-

imidazo[4,5-c][1,5]naphthyridin-4-amine ethanesulfonate monohydrate was then dissolved

in the solution.

Step 2: Edetate disodium was dissolved in water. The remainder of the propylene glycol

was added. Carbomer 974P was added and mixing was continued until the carbomer was

completely hydrated.

Step 3: The solution from Step 1 was added to the dispersion from Step 2 while mixing.

After mixing was complete the pH was measured.
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(300 m., 3.5 0C), dried at about 43 OC under x 103 Pa- 1.70 x 103 Pa
(169 nbdgse was Agterrbinell usine tlz@teﬁomthodadmcm@drﬁbﬁm @@thttbe Pllowingexesptionsof | - (2-

5  the tissue samples were centrifuged at 3000 rpm for 10 minutes, all samples were subject
to a dilution factor of 1:2 for TNF and 1:4 for MCP-1, and the sensitivity of the TNF

ELISA, based on the lowest value used to form the standard curve, was 31 pg/mL. The

results are shown in Table 8 below where each value is the mean of 3 animals + SEM.
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4 Example 18 118+43 378+104 1248+496 113371

6 Example 18 100+14 251+52 1072+397 1003284

'Blood samples taken prior to dosing
ND = not determined

The ability of the gels of Examples 15, 17, and 18 to induce cytokines following a

single dose was determined using the test method described above. The results are shown

in Table 9 below where each value is the mean of 6 animals + SEM.
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Examples 19 — 23

Larbomer 974, 60.00 % propylene glyedt. 01835} ‘mefhylparaben, 0.

The gels shown in Table 10 below were prepared using the following method.

Step 1: The parabens were dissolved in propylene glycol (approximately 66 wt% of the
total amount used to achieve the final wt% in the gel). 1-(2-Methylpropyl)-1H-

(ylon t he

imidazo[4,5-c][1,5]naphthyridin-4-amine ethanesulfonate monohydrate was then dissolved

10

in the solution.

Step 2: Edetate disodium was dissolved in water. The remainder of the propylene glycol

was added. Carbomer 974P and xanthan gum, if used, were added sequentially and

mixing was continued until the thickener (s) was completely hydrated.

Step 3: The solution from Step 1 was added to the dispersion from Step 2 while mixing.

15

After mixing was complete the pH was measured.
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The ability of the gels of Examples 19 - 23 to induce cytokines following a single

propyl par aben,

0. 15 % net hyl par aben,

0.03 %

dose was determined using the test method described above. The results are shown in

5  Table 11 below where each value is the mean of 4 animals £ SEM.

Table 11
Time Cytokine Concentrations
(hours) Gel TNF (pg/mL) MCP-1 (pg/mL)

Post Dose Serum Tissue Serum Tissue
4 None 133£15 185422 152420 8110
4 Example 19 8642 1043+479 3594158 1663+217
4 Example 20 109+13 701247 331+70 1834+315
4 Example 21 103x17 831130 177%18 683191
4 Example 22 126+12 516+81 526173 1539+469
4 Example 23 99+25 1300+593 575+406 571272

10

Examples 24 — 27

The gels of Examples 24 — 26 were prepared using the general method of

Examples 19 ~23. The gel of Example 27 was prepared using the general method of

Examples 6 —8 except that the tromethamine was omitted.
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dose was determined using the test method described above. The results are shown in

5

Table 13 below where each value is the mean of 6 animals + SEM.

The ability of the gels of Examples 24 - 27 to induce cytokines following a single

Table 13
Time Cytokine Concentrations
(hours) Gel TNF (pg/mL) MCP-1 (pg/mL)

Post Dose Serum Tissue Serum Tissue
0 None 62+46 317+87 230+21 26+4
2 Example 24 10+10 571481 168426 370+89
4 Example 24 51432 9384133 240+52 1133+199
2 Example 25 6635 558+61 191+39 449+107
4 Example 25 75421 661+101 185+21 1058+254
2 Example 26 161+39 699+121 178+32 401+107
4 Example 26 15+15 569+90 27772 12154260
2 Example 27 69+31 8044240 143+31 330+125
4 Example 27 90+74 9124244 4244203 1089+333

10

Examples 28 — 32

31

The gels of Examples 28 — 32 were prepared using the general method of

Examples 6 — 8 except that both the carbomer and xanthan gum were added in step 2.



Step 2: Edetate disodiumwas dissolved in water. The renai nder of the
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glycol The gel shown in Table 15 below was prepared using the following method.

Step 1: Edetate disodium was dissolved in water (approximately 99 % of the total amount
5 used to achieve the final wt% in the gel).
Step 2: The parabens were dissolved in propylene glycol. 1-(2-Methylpropyl)-1H-
imidazo[4,5-c][1,5]naphthyridin-4-amine ethanesulfonate monohydrate was then dissolved
in the solution.
Step 3: Carbomer 974P and xanthan gum were added sequentially to the solution from
10  Step 1 while mixing and mixing was continued until the thickeners were completely

hydrated.
Step 4: The solution from step 2 was added to the dispersion from step 3 while mixing.
Step 5: Tromethamine was dissolved in water (20% by weight tromethamine) and the
solution was added to the gel from step 4 while mixing. Mixing was continued until the

15  gel was uniform. After mixing was complete the pH was measured.
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The gel shown in Table 16 below was prepared using the following method.

5  Step 1: The parabens were dissolved in propylene glycol. 1-(2-Methylpropyl)-1H-

imidazo[4,5-c][1,5]naphthyridin-4-amine ethanesulfonate monohydrate was then dissolved

in the solution.

Step 2: Edetate disodium was dissolved in water (approximately half of the total amount

used to achieve the final wt% in the gel).

10 Step 3: Carbomer 974P, xanthan gum, the solution from step 2, and water (approximately

half of the total amount used to achieve the final wt% in the gel) were added sequentially

to the solution from Step 1 while mixing and mixing was continued until the thickeners

were completely hydrated.

Step 4: Tromethamine was dissolved in water (20% by weight tromethamine) and the

15 solution was added to the gel from step 3 while mixing. Mixing was continued until the

gel was uniform. After mixing was complete the pH was measured.
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The gel shown in Table 17 below was prepared using the following method.

Step 1: The parabens were dissolved in propylene glycol. 1-(2-Methylpropyl)-1H-

imidazo[4,5-c][1,5naphthyridin-4-amine ethanesulfonate monohydrate was added in 3

separate portions while mixing. Mixing was continued until the drug was completely

dissolved.

Step 2: Edetate disodium was dissolved in water (approximately a third of the total

amount used to achieve the final wt% in the gel).

10

Step 3: Carbomer 974P, xanthan gum, the solution from step 2, and water (approximately

two thirds of the total amount used to achieve the final wi% in the gel) were added

sequentially to the solution from Step 1 while mixing and mixing was continued until the

thickeners were completely hydrated.

Step 4: Tromethamine was dissolved in water (20% by weight tromethamine) and the

15

gel was uniform. After mixing was complete the pH was measured.

34

solution was added to the gel from step 3 while mixing. Mixing was continued until the
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0. 88 Uant han BH#{REE1Re! raben, 0.03 %
propyl par aben, Erqwthﬂ%ﬁf ate sodium 00 ' 47.09 % wat er)
Exanpl e 36 The| Betifiedhwelisr i n Table 19 belo ing the method of
Exanpl e 35 exceptl that 1-(2-nmethyl propyl)t 1Hini da@o[ 4, 5-c]

[ 1, 5] napht hyr i fViscdsianfcp® et hanesul f onat e| nonohyd78ie was added in 2
separate portions.The abiTity of the gel of Exanple 36 to induce cytokines
follow ng a si ng!me dose was determ ned using the test nethod descri bed

above. The rBeadbiktynféhasgdanl Exampes 3¢ qg 35 to induce cytokines following a

single dose was determined using the test method described above. The results are shown

in Table 18 below where each value is the mean of 6 animals &+ SEM.

Table 18
Time Cytokine Concentrations
- (hours) Gel TNF (pg/mL) MCP-1 (pg/mL)
Post Dose Serum Tissue Serum Tissue

Example 34 | 138+55 | 930+ 303 219 + 33 4522
Example 34 | 261+160 | 1686+456 | 153+34 | 571149
Example 34 55+17 | 1515+170 87+38 1153+ 159
Example 35 | 390+ 180 | 891 +78 246 £ 29 94 £ 25
Example 35 | 218461 | 1325+140 | 530+265 | 808206
Example 35 | 222+ 117 | 9544145 | 375173 | 1277+ 265
"Vehicle 83 + 36 513+£98 | 212+4] 90 + 33
5 'Vehicle (1.75 % carbomer 974, 0.88 % xanthan gum, 50.00 % propylene glycol, 0.15 %
methylparaben, 0.03 % propylparaben, 0.05 % edetate sodium, 0.05 tromethamine, and
47.09 % water)

BN =N [—

Example 36
10 The gel shown in Table 19 below was prepared using the method of Example 35
except that 1-(2-methylpropyl)-1H-imidazo[4,5-c][1,5]naphthyridin-4-amine

ethanesulfonate monohydrate was added in 2 separate portions.
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not i nt endedThoalpitywfdbd gellaf dixemgle 36 to induce cytokines following a single dose

was determined using the test method described above. The results are shown in Table 20

below where each value is the mean of 6 animals + SEM.

5
Table 20
Time Cytokine Concentrations
(hours) Gel TNF (pg/mL) MCP-1 (pg/mL)
Post Dose Serum Tissue Serum Tissue
1 Example 36 | 768 +£237 | 1826345 | 15430 145 + 51
2 Example 36 | 684 +£391 | 2163121 | 5934349 | 1437 £225
4 Example 36 | 827423 | 1334241 | 904+406 | 1593 +333
4 "Vehicle 299478 | 1385+221 | 208446 107+ 32
"Vehicle (1.75 % carbomer 974, 0.88 % xanthan gum, 50.00 % propylene glycol, 0.15 %
methylparaben, 0.03 % propylparaben, 0.05 % edetate sodium, 0.05 tromethamine, and
47.09 % water)
Example 37
10 The gel shown in Table 21 below was prepared using the following method.
Step 1: The parabens were dissolved in propylene glycol. 1-(2-Methylpropyl)-1H-
imidazo[4,5-c][1,5naphthyridin-4-amine ethanesulfonate monohydrate was then dissolved
in the solution.
Step 2: Edetate disodium was dissolved in water (approximately two fifths of the total
15 amount used to achieve the final wt%o in the gel).

Step 3: Carbomer 974P, xanthan gum, the solution from step 2, and water (approximately

three fifths of the total amount used to achieve the final wt% in the gel) were added

sequentially to the solution from Step 1 while mixing and mixing was continued until the

thickeners were completely hydrated.
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by the illustrative enbodi nents and exanples set forth herein and that such
exanpl es and enbodi nents are presented by way of exanple only with the
scope of wbeosemsgsysi on i ntended to be limted only by tlireTaisadosmozas forth
herein as follows. WHAT IS CLAIMED | S: 1. An aqueous gel conprising: water;
1-(2-nethyl propyl)- 1HIim dazo[4 5-c] [1, 5] napht hyridi n-4-am ne; a
pharmaceutical ly acceptable acid; at least 10 w-%of a water-m scible
cosol verteP &ndromgtharaiog yap 559%11*’ @471%‘6@1’591? 29V nly weightaemeibppingd ang te

t hi cken i C 0 cps at
20C. 2. %%#tlggﬁxéagggd%@ par ed&gé3%ﬁlet 1\!(d%c%ix‘i %\%S "aotntlnﬁgc?\‘itnﬁé%gorrponents
conpr i sigebwasvaiform. %ﬁer m1x1ng was complete the pH was measured

| - (2-nmet hyl propyl)-I1/i-imdazo[4,5-c][], 5] napht hyridin-4-am ne salt; at

| east 10 wt-% of a water-m scible cosolvent; and a thickener system

conprising a negatively charged thi «pg]ﬂggq wherein the aqueousI gel gas a
viscosity of atr3ie 000 —Tps at zup EE S t—of-jcl aim
wher ei n %/he pha.b F&‘Ee ?-ba "p"“" .E)?a}n;ﬁﬁ“?‘z'b_e.l. °.Wm stoi chionetric
amount rel at i ve g (Cthan If&nﬁ%gmgqo,lﬁiﬁdrﬁ?} i dazo[%ié e}
,5] napht hyri di nk= Qarh %1}:97 The agqueous mal of cl 92- 1 \/\lmnr eiin
| - (2- met hyl pr opyX3nthangumi dazo[ 4, 5- c¢][1 . 5] napht hyF08i n- 4- anilne i s provi ded
as a salt. Propylene glycol 40.00
Methylparaben 0.15
Propylparaben 0.03
Edetate disodium 0.05
Tromethamine 0.55
Purified water 53.97
pH 3.4
Viscosity (cps) 13,000
5

The complete disclosures of the patents, patent documents, and publications cited
herein are incorporated by reference in their entirety as if each were individually
incorporated. Various modifications and alterations to this invention will become
apparent to those skilled in the art without departing from the scope and spirit of this

10 invention. It should be understood that this invention is not intended to be unduly limited
by the illustrative embodiments and examples set forth herein and that such examples and
embodiments are presented by way of example only with the scope of the invention

intended to be limited only by the claims set forth herein as follows.
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5. The aqueous gel of claim1l or claim3 wherein the pharmaceutically
acceptable acid is selected fromthe group consisting of an al kyl sul fonic
acid, a owmohkoosyisikerzaci d, a hal o acid, sulfuric acid, phesphseesoesyissl, a
di carboxylic acid, a tricarboxylic acid, and conbinations thereof.6. The
aqueous gel of claim5 wherein the acid is selected fromthe group

consi st I i d, hydrobrom c acid, D-gluconic acid, L-lactic
aci d, h%&ﬂgﬁg%gigghﬁggg%id, et hanesul fonic acid, propionic acid, and
conbi nati ons thereof. 7. The aqueous gel of claim2 or claim4 wherein the
| - (2-methyl propyl)-1/7?- imdazo[4,5-c][l,5]naphthyridin-4-amne salt is a
salt ofl.an a#hdqesiuegeleadniptisingt he group consisting of an al kyl sul fonic
acid, a carboxg%ic acid, a halo acid, sulfuric acid, phosphoric acid, a

dicarboxylidwg I’d, a tricarboxylic acid, and conbinations thereof. 8. The

aquepus gel p{2-edettiyprépyiparRinndadodd,b - 2;ITrighytiypidapanihe;- i mi dazo[ 4, 5-
c][!l,5] naphthyridin-4-amne’'sal]t is a salt of an acid selected fromthe
group consi st Phagmagentically accgptp Paﬁ%robrom c acid, D-gluconic acid,

L-lactic acigd, LR} s i ions thereof. 9. The aqueous gel
leRf P62 l&_f ?g\i_amnﬁ%u%%mvé}k, 13 q g

of claim?7 ereln the propyl)-1" -1 m dazo[ 4, 5-

c][!, 5] napht ithickdher sys@nméaneprisitigta negativelpchargedithickenere sal't. 10. The
aqueous gel of claim9 wherein the |-(2- hy !l paRYL )i-Aqosl M dazol 4, 5-

Tt 5] napht HOPEE HE Bausiin acLbe b VEapT AL sy fHOBREs dedooT:

| - (Zg met hyl propyl )-1//-imdazo[4,5- c][I|, 5] naphthyridin-4-am ne

et hanesul fonate or |-(2-nmethyl propyl)-I -imdazo[4,5- c][|

, 5] naph?-.hyridn@que%gﬁbpfﬁmrh%h)éém@ﬁmp@mg R EVVBOYEIS of any one of

clainms 1 4 h 10 wherein the 1-(2- nethyl propyl)-I
-inidaz%fﬁ?§§@§[l,5]naphthyridin-4-anine is present in an anount of at
water;

a 1-(2-methylpropyl)-1H-imidazo[4,5-c][1,5]naphthyridin-4-amine salt;
15 at least 10 wt-% of a water-miscible cosolvent; and
a thickener system comprising a negatively charged thickener;

wherein the aqueous gel has a viscosity of at least 1000 cps at 20°C.

3. The aqueous gel of claim 1 wherein the pharmaceutically acceptable acid is present
20  in a stoichiometric amount relative to 1-(2-methylpropyl)-1H-imidazo[4,5-

c][1,5]naphthyridin-4-amine.

4, The aqueous gel of claim 1 wherein 1-(2-methylpropyl)-1H-imidazo[4,5-
c][1,5]naphthyridin-4-amine is provided as a salt.

25
5. The aqueous gel of claim 1 or claim 3 wherein the pharmaceutically acceptable
acid is selected from the group consisting of an alkylsulfonic acid, a carboxylic acid, a
halo acid, sulfuric acid, phosphoric acid, a dicarboxylic acid, a tricarboxylic acid, and
combinations thereof.

30

38



| east 0.0001 w-% based on the total weight of the aqueous gel. 12. The
aqueous gel of any one of clains 1 through 11 wherein the water-m scible
cosol ventwoo@rmsseat i n an anount of greater than 25 w p¥fr/usasedozms t he
total weight of the aqueous gel. 13. The aqueous gel of claim 12 wherein
the water-m scible cosolvent is present in an amount of at |east 30 wt-%
based on the total wei qht of the aqueous gel.14. The aqueous ge|l of any one
of claifrs 1 The atnsruagelielamy whisemdheacidisselepicd frass Howseup sansisiBgent i n

an anou : gﬁ%@ : -0 S ' :0f the
aqueousggaeﬁ%{lc %@d’ he&%éﬁltééc:%dgd’gglgmc?? r{%ﬁgﬁ bﬁga‘g? gg’}gfﬁr?@ a%%%lﬁ@gug IC?’A wher ei n
t he wat ethamdsskfordit ecidpmobioait acid; aadt@nbiadtidnsaheredfe gr oup consi sting of
nonopr opyl ene gl ycol, dipropyl ene glycol, hexylene glycol, butylene glycol,
gl ycerin, polyethylene glycol, diethylene glycol nonoethyl ether, and

conbi nayi onsThHgHRBNs cdi®f T 2AURIMS &ﬁérei‘ﬂﬁh@'l%ﬁ%&ﬁyl}ﬁfb%wilﬁﬁt he
wat er-m sci bl e cosol vent conpri ses m)noprogyl ene 8| ycol . . The aqueous

gel of #midazniéSofl[lcilanphghyridindcangne st istasplbphan heid sélicelre from thy graam

Ganai ty Sonrging LS By IGHE T trbOGAE R ShERRE Syt BhodReREr °F e

t hi ckenggid sy/ditabbLaivRicid asriedrbd:8ais acidyend@aeiihatiiny tiedhesfged t hi ckeners
selected fromthe group consisting of a cellul ose ether, a pol ysaccharide
gum an acrylic acid polyner, and conbinations thereof. 19. The aqueous gel

of aim 18 I o : N4 j _1pel: ri de gum and
of Ghe ik e atg%ep%gg_&fma%%ﬁeram@m@ ARYI5B By - 1RRINRHASTA3
c][1,5]naphthyridin-4-amine salt is a salt of an acid selected from the group consisting of
acetic acid, hydrobromic acid, D-gluconic acid, L-lactic acid, propionic acid, and

combinations thereof.

15 9. The aqueous gel of claim 7 wherein the 1-(2-methylpropyl)-1H-imidazo[4,5-
c][1,5]naphthyridin-4-amine salt is an alkylsulfonate salt.

10.  The aqueous gel of claim 9 wherein the 1-(2-methylpropyl)-1H-imidazo[4,5-
c][1,5naphthyridin-4-amine alkylsulfonate salt is 1-(2-methylpropyl)-1H-imidazo[4,5-
20 c][1,5]naphthyridin-4-amine ethanesulfonate or 1-(2-methylpropyl)-1H-imidazo[4,5-

¢][1,5]naphthyridin-4-amine methanesulfonate.

11.  The aqueous gel of any one of claims 1 through 10 wherein the 1-(2-
methylpropyl)-1 H-imidazo[4,5-c][1,5]naphthyridin-4-amine is present in an amount of at
25  least 0.0001 wt-%, based on the total weight of the aqueous gel.

12.  The aqueous gel of any one of claims 1 through 11 wherein the water-miscible
cosolvent is present in an amount of greater than 25 wt-%, based on the total weight of the
aqueous gel.

30
13.  The aqueous gel of claim 12 wherein the water-miscible cosolvent is present in an

amount of at least 30 wt-%, based on the total weight of the aqueous gel.
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20. The aqueous gel of claim 19 wherein the weight ratio of polysaccharide
gumto acrylic acid polyner is 1:20 to 20: 1. 21. The aqueous gel of any
one of clwomsoslostdtBough 16 wherein the thickener systempconsrecs®es7as | east
two negatively charged thickeners, each including carboxylic acid and/or
car boxyl ate groups.22. The aqueous gel of claim2 1 wherein the thickener
system conpri ses at |east two negatively charged thickeners selected from
the group consisting of carboxymnethyl cellul ose sodi um xanthan gum an
acrylic aci d jgl.y 5@ AR RALLAAST HRGIAOTS whdteintie vAlGaugpRe! of any
one of calmslt h wher ei n ener systemis present in an
anount (L‘bsdtleﬂtm’ese&it ih analﬂburh)aﬁ B greatet ﬁmn@ﬁmk%y\basgdhbn dlie totud waipheofis gel .
24. The t@queouﬁﬁe? of any one of clainms 1 through 23 wherein the thickener
system i in an anmount of no greater than 7 wt-% based on the
totals wei ght of the aqueous gel. 25. The aqueous gel of any one of claims 1
t hrough 24 wherein water is present in an anount of at |east 10 w-9% based

on the tlot al Meiaghgousizet ofeanspue ofi slaiges 1 ﬂl!@lgffl'}?ewhqgléldbs“@mr-rmﬁmhhy one of

cl ai nms [ sent i n of n reater
t han 95](:\/\'%(51&/(311'.E agegte\gﬁ%‘ﬁlth%t%v}? é{fcons SSE %“"P%%m%’aﬁ%%%éfc efhpr(??' n‘%]'he aqueous
gel of @hyconnmydéne:gl@cdmbdtylehé lygbl, gy céritt, Bkttt gl Fiol Gliéthya By %\IE@@U“ call'y
acceptable p usting agent. 28. The aqueous gel of claim 27 rein the
phar nacéﬁ‘?ri"@g!yf?t ?%ll’léatﬂﬂlisa%‘fr%ftl ng agent is selected fromthe group
consjysting of hydrochloric acid, sodium hydroxide, trometham ne, potassium
hydr oxi de, and conbi nati ons thereof .

16.  The aqueous gel of claim 15 wherein the water-miscible cosolvent comprises

monopropylene glycol.

17. The aqueous gel of any one of claims 1 through 16 wherein the thickener system

15  comprises at least two negatively charged thickeners of differing charge density.

18.  The aqueous gel of any one of claims 1 through 17 wherein the thickener system
comprises at least two negatively charged thickeners selected from the group consisting of
a cellulose ether, a polysaccharide gum, an acrylic acid polymer, and combinations

20  thereof.

19.  The aqueous gel of claim 18 wherein the thickener system comprises a

polysaccharide gum and an acrylic acid polymer.

25 20.  The aqueous gel of claim 19 wherein the weight ratio of polysaccharide gum to

acrylic acid polymer is 1:20 to 20:1.
21.  The aqueous gel of any one of claims 1 through 16 wherein the thickener system

comprises at least two negatively charged thickeners, each including carboxylic acid

30  and/or carboxylate groups.
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29. The aqueous gel of any one of clains 1 through 28 having a pH of 2 to
5. 30. The aqueous gel of claim?29 having a pHof 3 to 4. 31. The aqueous
gel of anyoeo&/sko7el ai ms 1 through 30 further conprisingca/yse@smosrasi ve. 32.
The aqueous gel of claim 31 wherein the preservative is selected fromthe
group consisting of quaternary ammni um conpounds, benzethoni um chl ori de,
parabens, borjc acid (#th az one, _organic acids, alcohols, carbanates,
chl or hexdi n ea%qae%rgsf Alai YV gewghe thekenqtsysighl easprisgert Is3st Evai m 32
wherein it onsi sting of

met hyl pé{reg%é%q}g%?g e?t%ﬁé:g%%e?s S%felc %%nmfgli{ ngoﬁ @or&%sﬁg ggf 34. The aqueous gel
of any eabogjmethylogHuldde $ddmmg4an313n\ghm en acryheaq@d pebymeat dndeoindimptioaent i n
an am)urhtl of .at least 0.005 w-% based on the total weight of the aqueous
gel . %faqueous gel of any one of clains 31 through 34 wherein the
preservatlve is present in an armunt of no greater than 1.0 wt-% based on

the tot aI ht of the agueous (g 36. The aqueou of any one of

cl ai ms thr wqgmsm ofeany ©8pF Flaimy! dhrewgh %&whqe@ggmhlcmer SpHEenBigueous
gel of to h gr oup
consi stﬁjlrrfgsl mflﬁgp ene %?ne%rs] gtk&?a/(k:)e |S€@§Igfh§t§ fﬁ’giﬁene hea %eé) e ?lacetl o

aci d di sodi um sal t et hyl enedi am netetraceti| c aci d di SOdI um sal t di hydrat e,

and compj natigns thereo 38. The agueoys of claim 37 wherein the
chel at F?%é %qge%rgﬁ( o A ions PR elagnt geelﬂg Bwherei the Higkanergysteg Ky dr at e.

1ghe pé‘ék%ﬁﬂﬂ%n%{ouﬁf oftYgreher Bhn ¢VALBLa3Ed LD IHRYSHR1 #8i WD EF Bk Aqdddfs

chel ating agent is
gel.

25.  The aqueous gel of any one of claims 1 through 24 wherein water is present in an
amount of at least 10 wt-%, based on the total weight of the aqueous gel.

15
26. The aqueous gel of any one of claims 1 through 25 wherein water is present in an

amount of no greater than 95 wi-%, based on the total weight of the aqueous gel.

27.  The aqueous gel of any one of claims 1 through 26 further comprising a
20  pharmaceutically acceptable pH adjusting agent.

28.  The aqueous gel of claim 27 wherein the pharmaceutically acceptable pH adjusting
agent is selected from the group consisting of hydrochloric acid, sodium hydroxide,
tromethamine, potassium hydroxide, and combinations thereof.

25

29.  The aqueous gel of any one of claims 1 through 28 having a pH of 210 5.
30.  The aqueous gel of claim 29 having a pH of 3 to 4.
30 31.  The aqueous gel of any one of claims 1 through 30 further comprising a

preservative.
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present in an anount of at |east 0.001 w-% based on the total weight of

t he aqueous gel. 40. The aqueous gel of any one of clains 36 through 39
wher ei n twe 20bwalsad73ng agent is present in an anount of poTESe@AO3UHan 2.0
wt-% based on the total weight of the aqueous gel.41. The aqueous gel of
any one of clainms 1 through 40 with the proviso that the negatively char ged
t hi ckeners are not coval ently bonded to the |- (2-nethyl

i i dazo[4; 5- deiadByavseet shalaien H- wherpinibe pmzeWﬂnf%’@ ReJect @f frepan) th%lfqung

| -(2-me do HﬁRﬂ%ﬂ%f mucosa
tissue %P%ﬁﬂf EML ?kh; e netﬁﬁ%1 d%##glﬁé app ylng(fﬂ e e%%%ﬁgtégf of any
one of @b rsathiazbhnmﬁg brg@ﬁlctaoldsre&cdhotsosabammfeswhlornékidiifé}an&et hod of claim
42 wherein.t nmucosal. tissue is associated with a condition selected from
t he groGBm@Hﬁngﬁﬁﬁﬁm f a cervical dysplasia, a papilloma virus infection
of the cervix, a lowgrade squanpus intraepithelial |esion, a high-grade
squanmous intraepithelial |esion, atypical squamus cells of undet er m ned

si gni f i ddnce,The ageearisgal of qiﬂlma?e?pwhfhellnlthd: PIeSTPhES] laﬁelmteChfromthe gtoupr gi ¢

L eoton. canecfitulodnabtsl iR R o PR 88T PoCue 1 26n 1 ne

cervix and the aSSOCIated condition is selected fromthe group consisting
of cerV|caI ésp asi a, h- grade squanous intraepithelial |esions,

| ow gr ad geqqﬁtgﬁb ny joag phelainessy lothsoush g vheppindhg prespreatygds cel s of
undgper ﬁé“s@ﬁaﬁ'aﬂﬁhfo\‘gﬁm 145{ Q069 G191, BSRAGH BE to@élgzbblélﬁ%lf tﬂép ueé‘iE

met hod erein the nucosal tissue Is on
associated condition is atypical squanous cells of undeternlned

signifi %gn ce ﬁ\fetaguéorh% g%f g a%g%%e 8{“ clg sh3 1r tlh?é(ugll_l| 34 wherein the preservative is

present in an amount of no greater than 1.0 wt-%, based on the total weight of the aqueous

the

gel.
15
36.  The aqueous gel of any one of claims 1 through 35 further comprising a chelating

agent.

37.  The aqueous gel of claim 36 wherein the chelating agent is selected from the group
20  consisting of ethylenediaminetetracetic acid, ethylenediaminetetracetic acid disodium salt,

ethylenediaminetetracetic acid disodium salt dihydrate, and combinations thereof.

38.  The aqueous gel of claim 37 wherein the chelating agent is
ethylenediaminetetraacetic acid disodium salt dihydrate.

25
39.  The aqueous gel of any one of claims 36 through 38 wherein the chelating agent is

present in an amount of at least 0.001 wt-%, based on the total weight of the aqueous gel.
40.  The aqueous gel of any one of claims 36 through 39 wherein the chelating agent is

30  present in an amount of no greater than 2.0 wt-%, based on the total weight of the aqueous

gel.
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46. The net hod of claim43 wherein the nucosal tissue is on the cervix and
the associated condition is a papilloma virus infection of the cervix. 47.
The met howoabosaisyo7ene of cl ains 42 through 46 wherein tlpeTagR@cws37gel 1S
applied to the nucosal tissue using a device selected fromthe group
consisting of a barrel type applicator, a tampon, a cervical cap, a

di aphrag otton swa a cott spon a foam sponge, and a
Supposi t‘g]ry Jge afifjgoyseaet gfangrong o gFlﬁ‘\“ﬂSﬂaﬂai@\‘%h‘ﬂ‘p?"l‘f@ﬂéeempﬁ’éo"@tﬁlebarreI type

appl i Cat&r@ata\ﬂe% %lﬁ?%cﬂiﬁk:lk@lﬁje@;lre%b%ﬁaﬁgtl%‘éfx&édrbttllﬂ‘?l ! caty O}%ﬂﬂﬁﬁ%ﬁ@p li cator

Is prefil risin type ap an aqueous
gel of anydazniéhi}t][d:,|53naphthyr1ﬂimr4}agine41 51. The kit of claimb50 wherein the
kit includes a container separate fromthe applicator that includes the
aqueous gel .

5 42, A method of delivering 1-(2-methylpropyl)-1 H-imidazo[4,5-c][1,5]naphthyridin-4-
amine to mucosal tissue of a subject, the method comprising applying the aqueous gel of

any one of claims 1 through 40 to the mucosal tissue.

43.  The method of claim 42 wherein the mucosal tissue is associated with a condition
10 selected from the group consisting of a cervical dysplasia, a papilloma virus infection of
the cervix, a low-grade squamous intraepithelial lesion, a high-grade squamous
intraepithelial lesion, atypical squamous cells of undetermined significance, a cervical
intraepithelial neoplasia, an atopic allergic response, allergic rhinitis, a neoplastic lesion,

and a premalignant lesion.

15
44.  The method of claim 43 wherein the mucosal tissue is on the cervix and the
associated condition is selected from the group consisting of cervical dysplasia, high-grade
squamous intraepithelial lesions, low-grade squamous intraepithelial lesions, and atypical
squamous cells of undetermined significance with the presence of high risk HPV.

20

45.  The method of claim 44 wherein the mucosal tissue is on the cervix and the
associated condition is atypical squamous cells of undetermined significance with the

presence of high risk HPV.

25  46. The method of claim 43 wherein the mucosal tissue is on the cervix and the

associated condition is a papilloma virus infection of the cervix.

47.  The method of any one of claims 42 through 46 wherein the aqueous gel is applied
to the mucosal tissue using a device selected from the group consisting of a barrel type
30  applicator, a tampon, a cervical cap, a diaphragm, a cotton swab, a cotton sponge, a foam

sponge, and a suppository.

43
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48,  The method of claim 47 wherein the device is a barrel type applicator.

49,  The method of claim 48 wherein the barrel type applicator is prefilled.

50. A kit comprising a barrel type applicator and an aqueous gel of any one of claims 1
through 41.

51.  The kit of claim 50 wherein the kit includes a container separate from the

applicator that includes the aqueous gel.

44



