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OPHTHALMIC COMPOSITIONS WITH IMPROVED DESSICATION
PROTECTION AND RETENTION

This application claims priority to U.S. Patent Application No. 61/642,901 filed
May 4, 2012.

TECHNICAL FIELD OF THE INVENTION

The present invention relates to artificial tear compositions and compositions for
ophthalmic drug delivery, and more specifically to compositions comprising a galactomannan

such as guar, hyaluronic acid, and a cis-diol.

BACKGROUND OF THE INVENTION

Ophthalmic compositions for topical application, and in particular artificial tear
compositions, comprise compounds that lubricate and protect the ocular surface. In the
context of dry eye disorders, artificial tear compositions can prevent symptoms such as pain
and discomfort and can prevent bioadhesion and tissue damage induced by friction. A large
number of potential compounds are available that are useful as lubricants and ocular surface
protectants. For example, certain marketed artificial tear products contain natural polymers
such as galactomannans. Other lubricants and ocular surface protectants include, for example,

carboxymethylcellulose, glucomannan, glycerol, and hydroxypropylmethylcellulose.

As noted above, ophthalmic compositions have been previously described that utilize
galactomannan compounds such as guar. U.S. Patent No, 6,403,609 to Asgharian, entitled
"Ophthalmic compositions containing galactomannan polymers and borate," describes such

systems.

Though existing artificial tear compositions have met with some success, problems in
the treatment of dry eye nevertheless remain. The use of tear substitutes, while temporarily

effective, generally requires repeated application over the course of

CA 2872622 2019-08-30
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a patient's waking hours. It is not uncommon for 2 patient o have to apply artificial
tear solution ten to twenty times over the course of the day. Such an undertaking is
not only cumbersome and time consuming, but is also potentially very expensive.
Transient symptoms of dry eye associated with refractive surgery have been reported
to last in some cases from six weeks to six months or more following surgery.

e
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BRIEF SUMMARY OF THE INVENTION

The present invention relates to ophthalmic dry eye compositions comprising guar
and hyaluronic acid. A cis-diol, such as sorbitol or propylene glycol, is also present in the
compositions. In one embodiment, the invention pertains to an ophthalmic composition
comprising 0.1 to 0.2 w/v% galactomannan, 0.13 to 0.17 w/v% hyaluronic acid, and 1.0 to
2.0 w/v% sorbitol. In certain embodiments, a borate compound is also present in the
compositions. The compositions of the invention provide improved desiccation protection and
retention characteristics. The compositions of the present invention are also useful as drug

delivery vehicles for ophthalmic therapeutics.

The present inventors have discovered that the combination of guar and hyaluronic
acid demonstrates a synergistic effect relative to desiccation protection and ocular surface

retention when compared to compositions containing either polymer alone.

Furthermore, the compositions of the present invention demonstrated improved
stability when subjected to elevated temperatures such as those encountered during

sterilization processes such as autoclaving.

The foregoing brief summary broadly describes the features and technical advantages
of certain embodiments of the present invention. Additional features and technical advantages

will be described in the detailed description of the invention that follows.

CA 2872622 2019-08-30
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BRIEF DESCRIPTION OF THE BRAWINGS

A more complete understanding of the present invention and the advantages
thereof may be acquired by referring to the following description, taken in
conjunction with the figures of the accompanying drawing in which like reference
numbers indicate like features and whersin:

FIGURE 1 is a bar chart comparing desiccation performance of a composition
comprising both hydroxypropy! guar and hyaluronic acid to compositions comprising
either hydroxypropy! guar or hyaluronic acid:

FIGURE 2 is a is a bar chart comparing retention performance of a composition
comprising hydroxypropyl guar and hyaluronic acid to compositions comprising
hydroxypropy! guar and hyvaluronic acid alone;

FIGURE 3 is a bar chart comparing retention of fluorescently-tagged polymer

compositions; and

FIGURE 4 is a bar chart comparing retention of a hydroxypropy! guar/hyaluronic acid
composition with a hyaluronic acid/carboxymethyleellulose composition.

PCT/US2013/039487
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DETAILED DESCRIPTION OF THE INVENTION

The compositions of the present invention comprise a galaciomannan such as
guar, hyaluronic acid, and a cis-diol. The types of galactomannans that may be used
in the present invention are typically derived from guar gum, locust bean gum and
tava gum. As used herein, the term "galactomannan” refers to polysaccharides derived
from the above natural gums or similar natural or synthetic gums containing mannose
or galactose moieties, or both groups, as the main structural components. Preferred
galactomannans of the present invention are made up of linear chains of (1-4)-8-D-
mannopyranosyl units with a-D-galactopyranosyl units attached by (1-6) linkages.
With the preferred galactomannans, the ratio of D-galactose to D-mannose varies, but
generally will be from about 1.2 to 4, Galactomannans having a D-galactose:D-
mannose ratio of about 1:2 are most preferred. Additionally, other chemically
modified variations of the polysaccharides are also included in the "galactomannan”
definition. For example, hydroxyethyl, hydroxypropyl and
carboxymethythydroxypropyl substitutions may be made to the galaciomannans of the
present invention. Nop-ionic variations to the galactomannans, such as those
containing alkoxy and alkyl (C1-C6) groups are particularly preferred when a soft gel
is desired (e.g., hydroxylpropyl substitutions). Substitutions in the non-cis hydroxyl
positions are most preferred. An example of non-ionic substitution of a
galactomannan of the present invention is hvdroxypropyl guar, with a molar
substitution of about (1.4. Anionic substitutions may also be made to the
galactomannans. Anionic substitution is particularly preferred when strongly
responsive gels are desired. A palactomannan is typically present in a composition of
the present invention at a concentration of about 0.025 to about 0.8 w/v%, preferably
at about 0.1 w/v% to about 0.2 w/v¥%, and more preferably at about 0.17 to about .18
w/v¥e. In one embodiment, hydroxypropyl guar is present at a concentration of about
0.175 wiv¥%. Preferred galactomannans of the present invention are guar and
hydroxypropyl guar. Hydroxypropyl guar is particularly preferred.

Glycosaminoglycans such as hyaluronic acid are negatively charged
molecules. Hyaluronic acid is an unsulphated glycosaminoglycan composed of
repeating disaccharide units of N-acetylglucosamine {GleNAc) and glucuronic acid
(GicUA} linked together by alternating beta-1.4 and beta-1,3 glycosidic bonds.
Hyaluronic acid is also known as hyaluronan, hyaluronate, or HA. As used herein,
the term hyaluronic acid also includes sait forms of hyaluronic acid such as sodivm
hyaluronate. Compositions of the present invention comprise from about (.05 to

about 0.5 w/v% hyaluronic acid. In a preferred embodiment, hyaluronic acid is
Y
B
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present at a concentration of about 0.1 1o about 0.2 w/v%, and more preferably at a
concentration of about 0.13 t0 0.17 w/v%. In one embodiment, sodium hyaluronate is
present at a concentration of about .15 w/v¥%. A preferred hyaluronic acid is sodium
hyaluronate. The molecular weight of the hyaluronic acid used in compositions of the
present invention may vary, but is typically 0.5 10 2.0M Dalions. In one embodiment,
the hyaluronic acid has a molecular weight of 800,000 to 1M Dalions. In another
embodiment, the hyaluronic acid has a molecular weight of 1.9 to 2.0 M Dalions,

The cis-dio] compounds that may be used with embodiments of the present
invention include, but are not limited to, hydrophilic carbohydrates such as sorbitol or
mannitol that comprise cis-diol groups (hydroxyl groups attached to adjacent carbon
atoms). Preferred cis-diol compounds of the present invention include polyethylene
glycols, polypropylene glycols, and polyethyleneoxide-polybutyleneoxide block
copolymers.  Particularly preferred cis-diol compounds are sorbitol and mannitol.
The cis-diol compounds are present at concentrations of about 0.5 to 5.0 w/v% in the
compositions of the present invention, and are preferably present at 1 concentration of
about 1.0 fo 2.0 w/v%. In one embodiment, sorbitol is present at a concentration of
about 1.4%. Generally, the molecular weight of such cis-diol compounds is between
400 g/mol to § million g/mol.

When present in a composition of the present invention, borate is typically at a
concentration of about (.1 to about 1.8 w/v%. In a preferred embodiment, borate is
present at a concentration of 0.3 to 0.4 w/v%. In one embodiment of the present
invention, boric acid is present at a concendration of about 0.35 w/v%. As used
herein, the term "borate" refers to all pharmacentically suitable forms of borates,
including but not Hmited to boric acid, and alkali metal borates such as sodium borate
and potassium borate. Boric acid is the preferred borate used with embodiments of
the present invention.

The compositions of the present invention may optionally comprise one or
more additional excipients and/or one or wmore additional active ingredienis.
fixcipients commonly used in pharmaceutical compositions include, but are not
limited to, demulcents, tonicity agents, preservatives, chelating agents, buffering
agents, and surfactants. Other excipients comprise solubilizing agents, stabilizing
agents, comiort-enhancing agents, polymers, emollients, pH-adjusting agents and/or
lubricants. Any of a variety of excipients may be used in compositions of the present
invention including water, mixtures of water and water-miscibie solvents, such as Cl-

C7-alkanols, vegetable olls or mineral oils comprising from 0.5 to 5% non-toxic
Gm

PCT/US2013/039487



CA 02872622 2014-11-04

WO 2013/166399 PCT/US2013/039487

water-soluble polymers, natural products, such as alginates, pectins, tragacanth,

karava gum, xanthan gum, carrageenin, agar and acacia, starch derivatives, such as

starch acetate and hydroxypropyl starch, and also other synthetic products such as

polyvinyl alcohol, polyvinyipyreolidone, polyviny! methyl ether, polyvethyvlene oxide,
s preferably cross-linked polyacrylic acid and mixtures of those producis.

Demuplcents used with embodiments of the present invention include, but are
not lmited to, glycerin, polyviny!l pyrrolidone, polyethylene oxide, polyethylene
glycol, propylene glyeol and polyacrylic acid, Particularly preferved demulcents are

10 propylene glycol and polysthylene glycol 400,

Suitable tonicity-adjusting agents include, but are not limited to, mannitol,
sodiurs chloride, glveerin, and the like. Suitable buffering agents inchude, but are not
limited to, phosphates, acetates and the like, and amino alcohols such as 2-amino-2-

15 methyl-1-propanol (AMP). Suitable surfactants include, but are not limited to, ionic
and nonionic surfactants, though nonionic surfactanis are preferred, RLM 100, POE

ot other i : ® g . @
20 cetylstearyl ethers such as Procol” €820 and poloxamers such as Pluronic™ F68.

The compositions set forth herein may comprise one or more preservatives.
20 Examples of such preservatives include p-hydroxybenzoic acid ester, sodium
perborate, sodiuom chlorite, alcohols such as chlorobutanol, benzyl alcohol or phenyl
cihanol, guanidine derivalives such as polyhexamethylene biguanide, sodiom
perborate, polyquaternium-1, or sorbic acid. In certain embodiments, the composition
may be self-preserved so that no preservation agent is required.
25
Compositions of the present invention are ophthalmically suitable for
application o a subiect’s eyes. The term "agueous” typically denctes an agueous
composition wherein the excipient is >30%, more preferably >75% and in particular
>90% by weight water. These drops may be delivered from a single dose ampoule
3¢ which may preferably be sterile and thus render bacteriostatic components of the
composition unnecessary. Alternatively, the drops may be delivered from a multi-
dose bottle which may preferably comprise a device which extracts any preservative

from the composition as it is delivered, such devices being known in the art.

Lt
v

The compositions of the present fuvention are preferably isotonic, or slightly
hypotonic in order to combat any hypertonicity of tears caused by evaporation and/or
disease. This may require a tonicity agent to bring the osmolality of the composition
to a level at or near 210-320 milliosmoles per kilogram (mOsmvkg).  The

y
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compositions of the present invention generally have an osmolality in the range of
220-320 mOsmvkg, and preferably have an osmolality in the range of 235-300
mOsm/kg.  The ophthalmic compositions will generally be formulated as sterile

agueous solutions.

The compositions of the present invention can also be used to administer
pharmaceutically active compounds for the treatment of, for example, ophthalmic
diseases such as glaucoms, wmacular degeneration, and ocular infections. Such
compounds include, but are not limited to, glaucoma therapeutics, pain relievers, anti-
inflammmatory and anti-allergy medications, and anti-microbials.  More specific
examples of pharmaceutically active compounds inclade betaxolol, timolol,
pilocarping, carbonic anhydrase inhibitors and prostglandins; dopaminergic
antagonists; post-surgical antihyperiensive agents, such as para-amino clonidine
{apraclonidine); anti~infectives such as ciprofloxacin, moxifloxacin, and tobramyein;
non-steroidal and steroidal anti-inflammatories, such as naproxen, diclofenac,
nepafenac, suprofen, ketorolac, tetrahydrocortisol and dexamethasone; dry eye
therapeutics such as PDE4 inhibitors; and anti-allergy medications such as H1/H4
inhibitors, H4 inhibitors, and olopatadine.

It is also contemplated that the concentrations of the ingredients comprising
the compositions of the present invention can vary. A person of ordinary skill in the
art would understand that the concentrations can vary depending on the addition,

substitution, and/or subtraction of ingredients in a given composition.

Preferred compositions are prepared using a buffering system that maintains
the composition at a pH of about 6.5 to a pH of about 80, Topical compositions
{particularly topical ophthalmic compositions, as noted above) are preferred which
have a physiclogical pH matching the tissue to which the composition will be applicd

or dispensed.

In particular embodiments, a composition of the presemt invention is
administered once a day. However, the compositions may also be formulated for
adminisiration at any frequency of administration, including once a week, once every
5 days, once every 3 days, once every 2 days, twice a day, three times a day, four
times a day, five times a day, six times a day, eight times a day, every hour, or greater
frequency. Such dosing frequency is also maintained for a varying duration of time
depending on the therapeutic regimen. The duration of a particular therapeutic

regimen may vary from one-time dosing to a regimen that extends for months or
8-

PCT/US2013/039487
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vears, One of ordinary skill in the art would be familiar with determining a
therapeutic regimen for a specific indication.

The following examples are presented to further illustrate selected

5  embodiments of the present invention.

EXAMPLE 1
Ingredient % WIV
Hydroxypropyl Guar 0.025t0 0.8
Sodium Hyaluronale 0.1310 0.17
Boric Acid 0.33
Sorbitol 1.4
PEG 400 | 0.4
EDTA Sodium 0.025
Propylene Glyeol 8.3
' Potassium Chloride - 0.12
Sodium Chloride | 0.1
Polyquaternium-1 ©0.001 + 10% £X0ESS
| 2-Amino-2-methyipropanol ‘ 027
- Sodium Hydroxide/Hydrochloric Acid gs.pH79
Purified Water .. 100%
10 EXAMPLE 2

Guar and hyaluronate compositions of the present invention were autoclaved
under standard conditions. As shown below in Table 1, the composition comprising
sorbitol has a stabilized molecular weight when compared with the composition that

15 did not contain sorbitol.
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TABLE
Rodium Hyaluronate {HA] [HAL [HA}

Powder alone | with Sorbitel

initial (Powder, 1 x 10° g/mol) 1.7 - “
(PD=1.5) | 1

Molecular Weight Before autoclave - 1.9 1.9

(1% 10° gimol) (FD=1.4) | (PD=1.5)

Molecular Weight After Autoclave - 0.4 1.4

{1 x 10° g/mol) FD=1.6) (PD=1.3)

pH before Autoclave - 7.0 7.0

pH after Autoclave ~ 6.5 6.8

Viseosity at 0,15 Before Autoclave - 241 249

Viscosity at 105 After Autoclave - 24 a8

EXAMPLES

S

<

The ability of compositions of the present invention to protect human
epithelial cells from desiccating stress was evaluated as follows. Human transformed
corneal epithelial cells were plated at 0.09 x 10° cells/mL onto collagen-coated 48-
well plates (BD Biosciences #35-4505) and grown to confluence in EpiLife media
{Invitrogen #MEPISOOCA) supplemented with Human Comneal Growth Supplement
(HCGS
minates at 37°C then rinsed 1X (250 ul) with supplement free media. All solutions

Invitrogen #50095) for 48 hours. Cells were treated with test solutions for 30

were gently removed and the cells were subjected to desiccation at 45% humidity,
37°C for 30 minutes in a desiccation chamber (Caron Environmental Chamber 6018
Sertes). Cellular viability was determined using an MTS assay (Promega # G3421) to
caleulate % protection relative to media control.  An assessment of solution cell
surface retention was conducted by modifying the sbove desiccation experiment
whereby five “media washes” were perforroed after the 30 minute test solution
incubation. Among the test solutions were a hydroxypropy! guar composition (HPG),
a hyaluronic acid composition (HA), and a composition of the present invention
comprising both hydroxypropy! guar and hyaluronic acid (HPG/HA),

Referring to FIGURE | and TABLES 2 and 3 below, the DPS composition
demonstrated significantly greater desiccation protection than either the HPG solution
~10-~
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or the HA solution. As shown in FIGURE 2 and TABLE 3, the HPG/HA solution
also demonstrated greater retention to the epithelial surface than either the HPG
solution or the HA solution. A synergistic effect was noted relative to both
desiceation protection and retention behavior of the HPG/HA solution.

5
TABLE 2
77777 Ingredient Hydroxypropyl Hyaluronic | Hydroxypropyl
Guar (HPG) Acid Guar/
(WY} (HA) (%W/V) | Hyaluronic Acid
(HPG/HA) (5W/V)
Hydrox yprop}/ﬂiﬂﬁuar | ¢.175 - 0.175 :
Sﬁdiun’; ﬁ&éﬁuranate . 0.15 0.15
Sodium Ciirate, 0.6 0.6 0.6
Dihydrate
Sorbitol 14 L. 1.4
Polyethylene Géjicoi 409 0.4 - 8.4 (.4
Propylene Glycol | | 8.3 | 8.3 0.3
AMP-Ultra 027 | 027 0.27
Boric Acid 0.18 0.18 06.18
Sodium Borate, 0.262 0.262 0.262
Decahydrate
Sodium Chloride 0.07 0.7 0.07
Disodium EDTA 0.025 0.025 | (.025
Potassium Chloride | (‘]2 0.12 8.12
Polyquaternium-f | 0.001 0.001 0.001
{ pH 7.9 7.9 7.9
Vrrir’uriﬁed Water Qs Qs S
Diesiceation Protection 47+ 12 S+£35 56+ 13°
(%)
Retention Protection (%) 36+ 12 549 43+ 12
p <0.05: Statistical significance based on one-way ANOVA relative to HPG and HA alone.
10
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TABLE 3
BORATE BUFFERED
Ingredient Hydroxypropyl Guay Hydroxypropyl Guay/
(HPG) (W/V%) Hyaluronic Acid (HPG/HA)
(WIV%)

- Hydroxypropyl Guar 0.17 0.17
Hyaluronic Acid - {.15
Sodium Chioride 0.66 066
Sediwn Phosphate, Dibasic <L
Anhydrous
Potassium Chloride . -
Boric Acid ; 0.3 .5
Sodium Borate, 0"05;’5”‘ ] i}.OSQ
Decahydrate ‘
Purified Water Qs Qs
pH 7.5 7.5
Desiccation Protection (%) 648470 77.0462°
Retention Protection (%) 539 13,3 56.3 4 13.4°

10

is

"0 <0,05; Statistical significance based on one-way ANOVA relative to HPG alone.

The mean retention time of & composition of the present invention was
compared to its components alone, Briefly, a fluorescein labeled dextran tracer of
approximately 70 kI3 {(Molecular Probes, Eugene, Oregon) was added to ecach test
formulation at a concentration of 0.1 w/v%. A scanning fluorophotometer
{Ocumetrics, Mountain View, California) was used to monitor signal decay
corresponding to elimination of the formulations. As shown in FIGURE 3 and
TABLE 4 below, individual fluorescent tagging of the polymer components of the
HPG/HA solution demonstrates an increase in the amount of polymer bound to the
epithelial surface when the polymers hydroxypropyl guar and hyaluronic acid are
combined. FIGURE 4 and TABLE 5 demonstrate that this irmaproved retention effect
was not noted in a dual polymer formulation comprising hyaluronic acid and
carboxymethylceliulose (HA/CMC).

-12-
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TABLE 4
Compositions Fluorescent % Retained
Tag Flaorescence
Hyaluronic Acid (HA) Sodium 5.46 % 1.46
Fluorescein
- HydroxyPropyl Guar/Hyaluronic Acid (HPG/HA) Sodium 11.03£2.85°
Fluorescein
HydroxyPropyl Guar (HP(G) Texas Red 8.58 £2.69
HydroxyPropyl Guar/Hyaluronic Acid (HPG/HA) Texas Red 11.60+3.96

*p <0.05: Statistical significance based on onie~way ANOVA relative to HA alone.

5
TABLES
Compositions Fluorescent % Retained
Tag Fluorescence
Hyahrronic Acid (HA) Sodium 3.25£0.9]
Fluorescein
Hydroxypropyl Guar/Hyaluronic Acid (HPG/HA) Sedium 7.85+1.94°
Fluorescein
Hyaluronic Acid/Carboxymethyl cellulose Sodium 317078
{HA/CMO) Fluorescein
‘5 <0.05: Statistical significance based on one-way ANOVA relative to HA alone and
HA/CMC compositions.
10
Referring to TABLE 6, which presents data comparing the desiceation and
retention performance of marketed dry eye compositions comprising hyaluronic acid,
the HPG/HA composition demonsirated significantly greater desiceation protection
and retention of effect relative to the currently marketed HA products tested.
{5
TABLE 6
Formulations Desiceation Protection Retention Protection
{%) {%)
Blink Tears 107 3£7
Blink Gel Tears 258 710
HPG/HA 57 138 43+ 12"

<003 Statistical significance based on one-way ANGVA relative to marketed HA

products,

-13-
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TABLE 7 presents the resulis of a hyaluronic acid dose response study which
compares the desiccation protection of compositions with hyaluronic acid alone to

compositions comprising hyaluronic acid and hydroxypropyl guar.

5 TABLE 7
Ingredient Hydrexypropyl Guar/ Hyaluronic Acid (‘W/V
Hyalaronic Acid (W/V %) %)
Hydroxypropyl Guar | 8,175 | G175 0.175 - - .
(HPG) -
Sodium Hyahuronate 0.01 0.05 | 015 | 001 | 0.05 | 0.5
Sodium Citrate 0.6 0.6 06 | 06 | 06 | 06
AMP-Ultra 027 | 027 | 057 | 027 | 027 | 057
Sorbitol 1.4 4 | 14 L 14 | 14 | 14
Boric Acid 035 | 035 | 67 | 035 | 035 | 07
PEG 400 04 0.4 04 | 04 | 04 | 04
Propylene Glycol 0.3 03 | 03 | 03 | 03 | 03
Potassium Chloride 612 1 012 | 012 1012 | 612 | 612
Sodium Chloride 0.1 0.1 02 | 01 | ol 2
EDTA 0025 | 0025 | 0025 | 0.025 | 0.025 | 0.025
TPolyquaterninm-1 0001 | 0001 | 0.001 | 0.001 | 0.001 | 0.001
Purificd Water Qs Qs oS | Qs | Q8 | QS
pH 789 | 791 | 790 | 792 | 788 | 7.89
'p <0.05: Statistical significance based on one-way ANOV A relative to HA alone.
10 The present invention and its embodiments have been described in detail.

However, the scope of the present invention is not intended to be limited to the
particular embodiments of any process, manufacture, composition of matter,
compounds, means, methods, and/or steps described in the specification. Various
modifications, substitutions, and variations can be made {o the disclosed material
15 without departing from the spirit and/or essential characteristics of the present
invention. Accordingly, one of ordinary skill in the art will readily appreciate from

-14.
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the disclosure that later modifications, substifutions, and/or variations performing
substantially the same function or achieving substantially the same result as
embodiments described herein may be vtilized according fo such related embodiments
of the present invention. Thus, the following claims are intended to encompass within
5 their scope modifications, substitutions, and variations to processes, manufaciures,
compositions of matter, compounds, means, methods, and/or steps disclosed herein.

.15
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CLAIMS:

1. An ophthalmic composition comprising 0.1 to 0.2 w/v% galactomannan, 0.13 to

0.17 w/v% hyaluronic acid, and 1.0 to 2.0 w/v% sorbitol.

2. A composition according to claim 1 comprising 0.17 to 0.18 w/v% guar, 0.13 to

0.17 w/v% sodium hyaluronate, and 1.4 w/v% sorbitol.

3. A composition according to claim 1 or 2 wherein said galactomannan is selected
from the group consisting of:

guar, hydroxylpropyl guar, and combinations thereof.

4. A composition according to any one of claims 1 to 3 further comprising a borate.
5. A composition according to claim 4, wherein said borate is boric acid.
6. A composition according to any one of claims 1 to 5 further comprising a demulcent

selected from the group consisting of:
glycerin, polyvinyl pyrrolidone, polyethylene oxide, polyethylene glycol, propylene glycol,

polyacrylic acid, and combinations thereof.

7. A composition according to claim 6, wherein said demulcent is polypropylene glycol

or polyethylene glycol.

8. A composition according to any one of claims 1 to 7 further comprising a

pharmaceutically active compound.

-16-
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