HSV-2 while simultaneously preventing unwanted pregnancies. Such compositions should be
useful for vaginal administration in effective doses that do not inactivate Lactobacillus sp. or

cause overt vaginal irritation or other toxicity.

SUMMARY OFINVENTION

[6012] The embodiments disclosed below satisfy this need. The following simplified
summary is provided in order to establish a basic understanding of some aspeets
embodiments of the claimed subject matter. This summary is not an extensive overview, and
is not intended to identify key/critical elements or to delineate the scope of the claimed

subject matter.

[0013] In an exemplary embodiment, the present disclosure is directed to contraceptive
microbicide and antiviral compositions and methods of use thereof, such compositions
including: (a) an effective amount of a bioadhesive (wherein the bioadhesive includes (i) a
matrix-forming compound; (i1} a bioadhesive compound that may be the same or different
from the matrix-forming compound; and (iit) lactic acid); (b) 1-(6-aminopurin-9-yl)propan-2-
yloxymethylphosphonic acid, or a physiologically functional derivative thereof; and (c) a
pharmaceutically acceptable carrier. In various embodiments, such compositions generally
have a pH of 5.0 or below, and in further embodiments, such compositions are not in a matrix
state until they come in contact with ejaculate. In other embodiments, the lactic acid is L-

lactic acid.

{0014] In additional embodiments of the present disclosure, the compositions may also

include a humectant and/or a preservative.

[6015] In another embodiment, the present disclosure is directed to contraceptive microbicide
and antiviral compositions and methods of use thereof, such compositions including: (a) a
matrix-forming compound; (b) a bioadhesive compound that may be the same or different
from the matrix-forming compound; (c) lactic acid; (d) 1-(6~-aminopurin-9-yl)propan-2-
vloxymethylphosphonic acid or a physiologically functional derivative thereof, and (e) a
pharmaceutically acceptable carrier. In various embodiments, such compositions generally
have a pH of 5.0 or below, and in further embodiments, the compositions have buffering

capabilities such that the pH is maintained below 5.0 in the presence of a normal amount of

ejseualtegiaculate.



In an aspect. there is provided a contraceptive microbicide composition comprising: about 1-

10% of a matrix forming compound, about 1-10% of a biocadhesive compound, and about 1-

10% L-lactic acid, wherein the composition has a nonmatrix state when not in contact with

ejaculate, and a mafrix state when in contact with ejaculate, wherein the composition is

essentially free of D- lactic acid.

In another aspect. there is provided the use of a composition as disclosed herein in the

manufacture of a medicament for contracention., wherein the composition in the matrix state

entraps and inactivates spermatozoa.

In another aspect, there is provided the use of a composition as disclosed herein in the

manufacture of a medicament for reducing risk of spreading sexually transmitted disease,

wherein the composition in the matrix state entraps and inactivates sexually transmitted

disease-causing microbes,

In another aspect, there i1s provided the use of a composition as disclosed herein in the

manufacture of a medicament for contracepiion and reducing risk of spreading sexually

transmitted disease, wherein the composition in the matrix state entraps and inactivates

spermatozoa and sexually transmitted disease-causing microbes.

[0016] Other aspeets-embodiments of the disclosure are found throughout the specification.

4a



CLAIMS

What is claimed is:

1. A contraceptive microbicide composition comprising: about 1-10% of a matrix
forming compound, about 1-10% of a bioadhesive compound, and about 1-10% L-lactic acid,
wherein the composition has a nonmatrix state when not in contact with ejaculate, and a
matrix state when in contact with ejaculate, wherein the composition is essentially free of D-

lactic acid.

2. The composition of claim 1, wherein the composition comprises about 3-5%
of the matrix forming compound, about 2.5-6% of the bioadhesive compound, and about 1-
7% L- lactic acid.

3. The composition of claim 1, wherein the composition comprises about 3.5-
4.5% of the matrix forming compound, about 2.5-3.5% of the bioadhesive, and about 1-4% of

L-lactic acid.

4. The composition of any one of claims 1-3, wherein the matrix-forming

compound is selected from the group consisting of: alginic acid, chitosan, gellan gum, and

poloxamer.

S. The composition of claim 4, wherein the matrix-forming compound is alginic
acid.

6. The composition of any one of claims 1-5, wherein the bioadhesive compound

is selected from the group consisting of: xanthan gum, alginic acid, hydroxypropyl cellulose,
hydroxypropyl methyl cellulose, sodium carboxymethyl cellulose, chitosan, polycarbophil,

and carbopol.

7. The composition of claim 6, wherein the bioadhesive compound is xanthan

gum.

15
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8. The composition of any one of claims 1-7, wherein the composition further

comprises an aqueous-based pharmaceutically acceptable carrier.

9. The composition of any one of claims 1-8, wherein the composition has a pH

of'less than about 5.

10.  The composition of any one of claims 1-8, wherein the composition has a pH

of about 3.5 to about 4.5.

11.  The composition of claim 9 or 10, wherein the composition further comprises
a buffering agent selected from the group consisting of: citric acid, potassium acid tartrate,
benzoic acid, alginic acid, sorbic acid, fumaric acid, ascorbic acid, stearic acid, oleic acid,
tartaric acid, edetic acid ethylenediaminetetracetic acid, acetic acid, malic acid, and

combinations thereof.

12, Use of a composition of any one of claims 1-11 in the manufacture of a
medicament for contraception, wherein the composition in the matrix state entraps and

inactivates spermatozoa.

13.  Use of a composition of any one of claims 1-11 in the manufacture of a
medicament for reducing risk of spreading sexually transmitted disease, wherein the
composition in the matrix state entraps and inactivates sexually transmitted disease-causing

microbes.

14.  Use of a composition of any one of claims 1-11 in the manufacture of a
medicament for contraception and reducing risk of spreading sexually transmitted disease,
wherein the composition in the matrix state entraps and inactivates spermatozoa and sexually

transmitted disease-causing microbes.

15.  The use of claim 13 or 14, wherein the sexually transmitted microbes are

associated with at least one of chlamydia, gonorrhea, trichomoniasis, and bacterial vaginosis.

16
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AMENDMENTS TO THE CLAIMS 7

This listing of claims will replace all prior versions, and listings, of claims in the

application:

Listing of Claims ~ Marked Claims:

What 1s claimed 1s: /"j

:"ffl
1. (Currently Amended) A contraceptive microbicide and antiviral composition
comprising: &

(a) a contraceptive microbicide comprising:

(i) a matrix-forming compound; /

(i) a bicadhesive compound that may be the ;s’fime or different from the

matrix-forming compound; and

&
ra
4

(i) lactic acid; .
(b) 1-(6~aminopurin—‘)—yi)propan-2-}12oxym;tgyiphosphanic acid or a physiologically
functional derivative thereof; and
(c) [[a]] an aqueous-based pharmaceu_;igal}y acceptable carrier;
wherein the composition has a pHoM or below; ard

wherein the composition has buffering capabilities and maintains a pH below neutral

when contacted with ejaculate; "
';ij. . - -
the composition is in a nonmatrix state unti

wherein the | it comes in contact with

ejaculate; and

wherein matrix forma‘ﬁon enhances delivery of the 1-(6-aminopurin-9-ylpropan-2-

vioxymethylphosphonic agid or a physiologically functional derivative thereof by facilitating
prolonged release.

.

3, (Cancelql,ei)

/
f/rl\‘
3. (nggilaal) The composition of claim 1, wherein the composition further comprises a
bumcct:g’ij{t.
f,{
/
£ 15
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4, (Original) The composition of claim 1, wherein the composition further comprises a

preservative.

5. (Original) The composition of claim 1, wherein the lactic acid is L-lactic acid. .~

6. (Currently Amended) A composition comprising:

(2) a matrix-forming compound; ‘ ’

(b) a bioadhesive compound that may be the same or different from thi; matrix-
forming compound; '.

(c) lactic acid;

(d) 1-(6-aminopurin»9~y1)pr0pan-2-yloxymethylphosphonic/_,agid or a physiologically
functional derjvative thereof; and

(e) [[a]] an aqueous-based pharmaceutically acceptabig%arrier;

wherein the composition has a pH of 5.0 or below;ﬁgﬁd

wherein the composition has buffering capabilitj;:‘g}and maintains a pH below 5.0 in

the presence of normal amounts of ejaculate;

wherein the composition is in a nonmatrix state until it comes in contact with

&

ejaculate; and

wherein matrix formation enhances gléflivery of the 1-(6-aminopurin-9-vDpropan-2-

yloxymethylphosphonic acid or a ghvsioic)’"’éicaily functional derivative thereof by facilitaung

prolonged release.

&
K

7. (Currently Amended) A gfféthod for reducing the risk of spreading a sexually
transmitied disease and prever ing eestraception conception comprising administering an
effective amount of the co;ﬁi)osition according to claim 1.

8. (New) The ch%position of claim 6, wherein the lactic acid is L-lactic acid.
s
’/f
9, (New) }?ﬁe composition of claim 6, wherein the matrix forming compound is selected

from the group consisting of: alginic acid, chitosan, gelian gum, and poloxamer.

10. /New) The composition of claim 9, wherein the matrix forming compound Is alginic

aci/d‘l

7 16
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11, (New) The composition of claim 6, wherein the bioadhesive compound is selected }fﬁ
from the group consisting of: xanthan gum, alginic acid, hydroxypropyl cellulose,
hydroxypropy! methyl cellulose, sodium carboxymethyl cellulose, chitosan, polycarb@phr]

and carbopol.

12.  (New) The composition of claim 11, wherein the bicadhesive compouﬁd is xanthan

gum. :
13, (New) A composition comprising:

() a matrix-forming compound selected from the group consisting of: alginic acid,
chitosan, gellan gum, and poloxamer; .

(b) a bioadhesive compound selected from the group f'éonsisting of: xanthan gum,
hydroxypropyl cellulose, hydroxypropy! methyl celiu]oggﬁ'/sodium carboxymethyl cellulose,
chitosan, polycarbophil, and carbopol;

(¢) lactic acid;

{d) 1~(6-aminopurin-9-yl)propan-2- ylox}'methyiphOSphonIC acid or a physiologically
functional derivative thereof; and 4

(¢) an agueous based pharmaceuticé;;ly acceptable carrier;

wherein the composition has a ;J’H of 5.0 or below;

wherein the composition rnamtams a pH of 5.0 or below In the presence of normal

amounts of ejaculate;

wherein the compositigﬁ is in a nonmatrix state until it comes in contact with

il

ejaculate; and \
wherein matrix f@rm’mon enhances delivery of the 1-(6-aminopurin-9-yljpropan-2-
yloxymethylphosphomc acid or a physiologically functional derivative thereof by facilitating

prolonged mleabe./

14. (New "The composition of claim 13, wherein the matrix-forming compound is alginic

acid and the bioadhseive compound is xanthan gum.
f"

is. jf‘f\lew) The composition of claim 13, wherein the lactic acid is L-lactic acid.

Ki
3

/16, (New) A composition comprising;

16/1
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(a) a matrix-forming compound consisting of alginic acid;
(b) a bioadhesive compound consisting of xanthan gum;
(¢) L-lactic acid;
(d) 1-(6-aminopurin-9-yl)propan-2-yloxymethylphosphonic acid or a physioigécally
functional derivative thereof; and

(e) water.

17. (New) The composition of claim 16, further comprising a humegﬁaﬁt selected from the

group consisting of: glycerol, polyethylene glycol, propylene giycol, s,d;bitol, and tiracetin.

18.  (New) The composition of claim 16, further comprising);(preservative selected from
the group consisting of: benzoic acid, sodium benzoate, methﬁparaben, ethylparaben,
butylparaben, propyiparaben, benzyalkonium chioride, pl}éhghﬂe}‘ctlfic nitrate, and

chlorhexidine,

19, (New) A composition comprising:
(a) alginic acid;
(b) xanthan gum;
{c) L-lactic acid;
(d) glycerol;
(e) benzoic acid;

{f) citric acid;

(g) potassium bitartgﬁfé;
(h) 3-(6-aminopgz~‘ﬁy9~yi)propan—Q-yloxymethylphosphonic acid or a physiologically

functional derivativeﬁt&’iéreof; and

. /
(1) water. /

s

16/2
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AMENDMENTS TO THE CLAIMS , /;

This listing of claims will replace all prior versions, and listings, of claims in the

application;
Listing of Claims - Marked Claims:

What is claimed is:

. {Currently Amended) A contraceptive microbicide and antivirgl;;éomposition
comprising;
(a) a contraceptive microbicide comprising:
a matnx-formmg compound;

(u) a bioadhesive compound that may be the s*’ame or different from the

.,v

matrix-forming compound; and

(i1t} lactic acid;
(b) 1-(ﬁ-aminopurin~9-yl)propan‘2~yloxymevgl‘i‘;"ylphosphonic acid or a physiologically

functional derivative thereof;, and

{c) [{a}] an agueous-based pharmaceutisg%liy acceptable carrier,
or below; and

wherein the composition has a pH of

wherein the composition has bufﬁg?ing capabilities and maintains a pH below neutral
when contacted with ejaculaie; f

wherein the the comgositiox;;:ik in a nonmatrix state until it comes in contact with
giaculate: and . 4
wherein matrix formauen enhances deliver of the {-(6-aminopurin-9-ylipropan-2-
yloxymethylphosphonic acnd ora physiologically functlonal derivative thereof by facilitating
prolonged release.

2. (Canceled)

3. (Origigﬁ?} The composition of claim 1, wherein the composition further comprises a
humectant.{ vg’ \
fﬁ '
51”
/ 15
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4, (Original) The composition of claim 1, wherein the composition further comprises a g
preservative, \
5. (Original) The composition of claim 1, wherein the lactic acid is L-lactic acid.

6. (Currently Amended) A composition comprising:

(a) a matrix-forming compound; g

(b) a bioadhesive compound that may be the same or different from the matrix-
forming compound; i

(c) lactic acid;

{d) 1-(6-aminopurin-9-yl)propan~2—yloxymethylphesphonicf&'i':;id or a physiologically
functional derivative thereof; and '

(e) {[a]] an aqueons-based pharmaceutically acceptabk?,é:ﬁrfier;

wherein the éomposition hasapHof 5.0 or bekow;ga

wherein the composition has buffering capabiiiiig;sﬁénd maintains a pH below 5.0 in
the presence of normal amounts of ejaculate; '

wherein the composition s in a nonmatiix sigfe uatil it comes in contact with
ejaculate: and : £
wherein matrix formation enhances d:al{ver ¢ of the 1-(6-aminopurin-9-y})propan-2-
yioxymethylphosphonic acid or a ghysiolg‘g{cally functional derivative thereof by facilitating

prolonged release.

1. {Currently Amended) A rrge’ﬁmd for reducing the risk of spreading a sexually
transmitted disease and prevet:tiﬁg eontraceptien conception comprising administering an

effective amount of the compésition according to claim 1.
8. (New) The com_ﬁbsition of claim 6, wherein the lactic acid is L-lactic acid.

9. . (New) T%;;"éomposition of claim 6, wherein the matrix forming compound is selected

from the groug;&msisting of: alginic acid, chitosad. géllan gum, and poloxamer.

10. (Jl}léw) The composition of claim 9, wherein the matrix forming compound is alginic

acid. {/ '
7
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11.- (New) The composition of claim 6, wherein the bicadhesive compound is selected

from ihe group consisting of: xanthan gum, alginic acid, hydroxypropyl cellulose,

hydroxypropyl methyl cellulose, x.odaum carboxymethyl cellulose, chitosan, poiycarbog{hfl,

and carbopol. /

12, (New) The composition of claim [1, wherein the bioadhesive compoun!d"{s xanthan

gum. iy

13.  (New) A composition comprising: &
| (2) a matrix-forming compound seiected from the group cc}n%istsng of: alginic acid,
chuo‘;an gellan gum, and poloxamer; f
(b) a bioadhesive compound selected from the group cgns:stmg of: xanthan gum,
hydroxypropy! celiulose, hydroxypropy! methyl cellulose, :;pdmm carboxymethyl celivlose,
chitosan, polycarbophil, and carbopol, Y '
(c) lactic ac1d | /[ ‘
(d) 1-(6-aminopurin-9-yl)propan-2- yloxymcéylphmphomc acid or a physuologncally
functional derivative thereof; and f‘
{e) an aqueous based pharmacemlcaily acccptabie carrier;
wherein the composition has a pH gf 5.0 or below;

wherein the composition mamtgfns a pH of 5.0 or below in the presence of normal

amounts of ejaculate;

&

&
&

wherein the composition i§ in a nonmatrix state until it comes in contact with

cjaculate; and &
wherein matrix formatxon enhances delivery of the 1-{6-aminopurin-9-yl)propan-2-

yloxymethylphosphomc} acnd or a physiologically functlonal derivative thcrcof by facilitating

&

prolonged release.

14, (New) 'I:hé composition of claim 13, wherein the matrix-forming compound is alginic
acid and the ?’fbadhseivc compound is xanthan gum.
15. (I:I/g,W) The composition of claim 13, wherein the lactic acid is L-lactic acid.

7

lﬁ’f (New) A composition comprising:

/ | 16/1
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_(a) a matrix-forming compound consisting of alginic acid; /

{b) a bicadhesive compound consisting of xanthan gum;
{c) L-factic acid; ‘ x‘"
(d)1 (6~am:nopurm-9 -ylpropan-2-yloxymethylphosphonic acid or a physxologxcaliy
functional derivative thereof, and : »
{e) water. : - ¢
Y,
17.. (New) The composition of claim 16, further comprising a humectant seIected from the
group consisting of glycerol, polyethylene glycol, propylene glycol, 501'51[55/ and tiracetin.

fi

&

: i
i8.  (New) The composition of claim 16, further comprising a prgs’érvative selected from
&
the group consisting of: benzoic acid, sodium benzoate, methylpar«ében ethylparaben,
butylparaben, propylparaben, benzyalkomum chioride, pbeny]mercurxc nitrate, and

gr
&

chlothexidine. ' £

19.  (New) A composition comprising: f;f
(a) alginic acid; : ¢
{b) xanthan gom; £
{c) L-lactic acid; f
(d) glycerol,;
{e) berxzoié acid;

(f) citric acid,

(g) potassium bitartrate;
(h) 1-(6~aminopur'm-9~;};1%ropan—2-yloxymethylphosphonic' acid or a physiologically
functional derivative thereo@g“ﬁnd

(i) water. F

20.  (New) The composition of claim 1, wherein the the lactic acid is L-lactic acid and

wherein the matri forming compound and the bicadhseive compound is alginic acid.

| 1612
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