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METHODS OF TREATING CHRONIC DRY EYE DISEASE USING
C16:1n7-PALMITOLEATE AND DERIVATIVES THEREOF

10001]

BACKGROUND

[0002] The following description 1s provided to assist the understanding of the reader. None of the

information provided or references cited is admitted to be prior art.

[0003] The term “dry eyes” includes, but is not limited to, dry eye disease, dry eye syndrome, or
Chronic Dry Eye disease (CDE), is a condition in which there are insufficient tears to lubricate and
nourish the eye. Tears are necessary for maintaining the hcalth of the surface of the eye and for
providing clear vision. With each blink of the eyelids, tears are spread across the front surface of the
eye, known as the cornea. Tears provide lubrication, reduce the risk of eye infection, wash away
foreign matter in the eye, and keep the surface of the eyes smooth and clear. Excess tears in the eyes

flow into small drainage ducts, in the inner corners of the eyelids, which drain in the back of the

nose,

[0004] People with dry eyes either do not produce enough tears or have a poor quality of tears.
Without enough tears, the film protecting the eye can break down, creating dry spots on the surface

of the eye.

|0003] Dry eyes is a chronic disease that can be caused by advanced age, contact lens wear, certain
medications, eye diseases, other medical conditions, or environmental factors. One type of dry eyes
Is caused by decreased tear production due to inflammation. Dry eyes are a common and often

chronic problem, particularly in older adults.
SUMMARY

|0006] In one aspect, the present technology provide, a method for preventing or treating dry eyes
In a subject in need thereof comprising administering to the subject an effective amount of a
composition comprising one or more of C16:1n7-palmitoleate, a C16:1n7-palmitoleate derivative, a

pharmaceutically acceptable salt thereof, or a combination thereof.

0007} iIn some embodiments, the composition also includes a C16:0-palmitate, a C16:0-paimitate

derivative, or a combination thereof,

CA 2951162 2017-08-30
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G808 In some embodmments, the composttion also includes a C18:1n%-oleate, a2 C18:1n9-oleate

derivative, or a combination thersol.

[B609]  In some embodiments, the subject has been diagnosed with dry eyes or ¢dry eye syndrome.
In some embodiments, the subject 18 at risk for dry eyes o dry eye syndronie. In some

embodiments, the subject 1 human.

[8610]  [n some embodiments, the method includes simultancously, seqguentially, or separately
admumistrating at feast one additional therapeutic agent, wheren the at least ong additional
therapoutic agent, 1s sclected from the group consisting of cyciosporine ophthalmic cmulsion,

antibiotics, and hydroxypropyl cellulose insert,

[ 6311]  In some embodiments of the method, the composition 1s administered orally, topically,

systemicaily, intravenousiy, subcutancously, mtraperitoneally, or mtramuscularty.

16612]  In some embodiments of the method, administration of the composition prevents, treals, or

ameiiorates one or more $1gns and/or symptoms of dry eyes. In some embodiments, the signs and/or

s

yvmpioms are sclected from the group consisting of stinging, burning, or scratchy sensation in the
eyes, stringy mucus in or around the eves, mereased eye writation from smoke or wind, eye fatigue,

senstiivily to light, eve redness, sensation of foreign object in eves, difficulty wearing contact len

f.'!IJ

periods of excessive tearing, swollen eyes, eve disconiiort, eve pain, and blurred vision.

[8G13]  In some embodiments, the subject dispiays fear osmolarity less than 308 mOsme/L.

[3314]  In some embodiments, the composition 1s admimstered daily for 4 weeks or more.
BRIEF DESCRIPTION OF THE DPRAWINGS

{BG13] Figure | shows the patient data collection forma that will be used while conducting the

study described 1 Example 3.

DETAILED DESCRIPTION

(‘.n

(B316] 1115 to be appreciated that certain aspects, modes, embodiments, variations and fgatures of
the prosent technology are doscribed below 1n various lovels of detail in order 10 provide a

substantial understanding of the present technology.

(BG617]  The defimtions of certamn terms a5 used in this speciiication are provided below. Uniess

-1-

defined otherwise, all technical and scientific terms used herein generally have the sanie meamng as

commonly understood by one of ordinary skiiimm the art o which this present technology belongs.

{3318]  As used in thas specification and the appended claims, the singular forms “a”, “an” and
“the” meiude plural referents unless the content clearly dictates otherwise., For example, reference

0 “a compound” mchides a pluraiity of compounds.,



|0019]  As used herein, the terms “approximatcly” or ““about” in reference to a number are
generally taken to include numbers that fall within a range of 1%, 5%, or 10% in either direction
(greater than or less than) of the number unless otherwise stated or otherwise evident from the

context (except where such number would be less than 0% or exceed 100% of a possible value).

[0020] As used herein, the “administration” of a composition, an agent, or drug to a subject
includes any route of introducing or delivering to a subject a compound to perform its intended
function. Administration can be carried out by any suitable route, including orally, intranasally,
parenterally (intravenously, intramuscularly, intraperitoneally, or subcutaneously), or topically.

Administration includes self-administration and the administration by another.

[0021]  As used herein, the term “composition” includes therapeutic and dietary formulations
including, but not limited to, a dietary supplement, nutraceutical formulation, or pharmaceutical
formulation. Compositions comprising C16:1n7-palmitoleate include, but are not limited to, dietary
supplements, nutraceutical formulations, and pharmaceutical compositions. “Pharmaceutically
acceptable composition” refers to a composition that is suitable for administration to a subject,
particularly, a human. Such compositions include various excipients, diluents, carriers, and such
other inactive agents well known to the skilled artisan. In another aspect, any of the pharmaceutical
composttions, as described in the published U.S. Patent Application US 2012/0225941, are provided

where the pharmaceutical compositions include C16:1n7-palmitoleate or any derivatives thereof.

[0022] The methods described herein utilize compositions that include C16; 1n7-palmitoleate or
any onc¢ or more derivatives thereof as described in the published U.S. Patent Application US
2012/0225941. In some embodiments, the C16:1n7-palmitoleate derivative is C16:1n7-palmitoleic
acid. In some embodiments, the C16:1n7-palmitoleate derivative is cis-C16: 1n7-palmitoleic acid.
[n some embodiments, the C16:1n7-palmitoleate derivative is a metal salt (e.g., Na", K", or Li") of
cis-C16:In7-palmitoleate. In some embodiments, the C16:1n7-palmitoleate derivative is an ester
(e.g., (C1-Cy) alkyl ester, methyl, ethyl, propyl, monoglyceride, diglyceride, triglyceride, or a
combination thereof) of cis-C16:1n7-palmitoleate. In some embodiments, the C16:1 n7-palmitoleate
derivative is a methyl ester, ethyl ester, propyl ester of ¢is-C16:1n7-palmitoleate. In some

embodiments, the cis-C16:1n7-palmitoleate ester is the ethyl ester.

[0023] The methods described herein are not limited to any particular chemical form of C16:1n7-
palmitoleate and the compound may be given to subjects either as an ester, free acid or as a

pharmacecutically acceptable salt.

CA 2951162 2017-08-30
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183247  As used herem, the term Yeffective amount”™ refers to a guantity sufticient to achieve a

destred thempeutic and/or prophyilactic efiect, e.g., an amount which resulis i the preveniion of, or

a decr 1, dry eves or CDE or one or more synptonms associated with dry eyes or CDE. in the
context of therapeutic or prophylactic appliications, the amount of a composition admimistered to the

subject will depend on the type and seventy of the disease and on the characteristics of the
individual, such as general health, age, sex, body weight, tolerance o drugs, the degree, severity and
type of disease ar medical condition, The skilled artisan will be able to determine appropriale
dosages depending on these and other factors, In some embodiments, the compositons are
administered 1 combination with one or more additional therapeutic compounds. In some
embodiments, C16:In7-palmitoleate {or dertvalives, pharmaceutically acceptable salts thereot, or a
combination thereol) 15 administered 10 a subject having or suspected of having one or more Signs ofF
sympioms of dry eves or CDE or (6 a subject al nisk for dry eves or CBE. By way of example, but
(

not by way of himitation, a “therapeutically effective amount” of C16:In7-paimitolieate (or

derivatives, pharmaceutically aceentable salts thereol, or a combination thereol} means levels in

1

ts of the discase or medical condition giving risg to dry eyes or CDE

-r»

which the physioiogical effec

re, at a nunrmum, amchorated. Tn some embadiments, a therapeutically effective amount can be

D

™

given it one oF more administrations. {n some embodiments, signs or symptoms of dry eyes or CHE
aelude, but are not houted 1o, stiaging, burning, or seratchy sensation 1 the ¢ves, stringy mucus m
or around the ¢ves, woreased cye nritation from stuoke or wind, eye fatigue, sensdivity to fighi, eve
redness, sensation of foreign (ibjs:::c:t (3 gyes, dificuity wearing contact lenses, periods of excessive
fearing, swollen eyes, eye discomlort, eye pam, and blurred viswon (which worsens at the end of the
day or after [ocusing {or a prolonged period).

HBU28]  As used herein, the term “monoelycenide’ refers to a fatly acid chain, such as Ci6:in7-
palmiioleate, covalentiy bonded to a glyeerol molecule through an ester bukage, Ag used herein, the
ferm “diglycertde” refers to a {atty acid chain, such as C16:1n7-palmitcleate, covalenily bonded to a

1

ghycerol moiecule through an ester inkage, whe

Q

cin the glycerol molecule 15 further bonded {0 one

N

additional fatty acid chain, which may or may nol be Clo:In7-pabmitoleaie, though one addilional
ester linkage, As used herein, the term “tniglycende” refers to a fatly acid chain, such as C16:1n7-
nalmitoleate, covalently bonded to a glycerol molecule through an ester hnkage, wherein the

giycerol molecule 18 further bonded o two additional fatly acid chains, either or both of which may

1
A
.

or may not be C16:In7-pabmitoleate, though two addit ester linkages.

16826]  As used herem, “prevention” or “preventing” of a disorder or condition r¢icrs 10 one or
more compounds thal, 1in a statistical sampie, reduces the occurrence of the disorder or condition in

the treated sample relative to an unireated control sample, or delays the onset or reduices the severity
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of one or more symptoms of the disorder or condition relative to the untreated control sample. As

-1-

used horein, preventimg dry eves or CDE wcludes preventing the onset of dry eyes or UDE,

16G27]  As used heremn, the term “sunultaneous” therapeutic use refers to the administration of at

least two active mgredients by the same roule and at the same time or at substantially the same time.

133281 As used herewn, the term “separate” therapeuiic use refers o an administration of at least

two active mgredients al the same fime or &t substantially the same time by dulterent routes.

133291 Asused herem, the lerm “sequential” therapeutic use relers 1o admmistration of at least two
active ingredients at different tumes, the admmistraton route bemng wdentical or dillerent. More
particularly, sequential use refers to the whole admmstration of one of the active mgredients before
admumstration of the other or others commences. 18 thus possibie 1o administer one of the active

3+

mgredients over several minutes, hours, or davs belore adnunistering the other active ingredient or

ere 16 10 sithulianeous treatinent in this dehmtion.,

=™

meredients. Th

“.

16030]  As used heremn, the terms “treating” or “treatment” or “alleviation’” refers 1o both
therapeutic treatment and prophylactic or preventative measures, wherein the object 15 to prevent or

slow down (lessen) the targeted pathologic condition or disorder. For example, a subject 1s

“

0’0

successtully “reated” for a disease or medical condition imphicating dry eyes if, afier recsving a

therapeutic amount of U16:In"/-palmitoleaic {(or derivatives or pharmaceutically acceptable salis

Fowm

1
h
n

thereot according to the methods described herein, the subject shows obscrvable and/or measurabis

r gt

reduction i dry eves. [t ig also to be appreciated that the various maodes of freatment or prevention

of maedical diseases and conditions as described are intended o mean “substaniigl,” which includes
total but also less than total freatment or preveniion, and wherein some hiclogically or medically

relevant resull is achigved.

{reneral

(B83E] Dy eye disease 1 a condition m which there are msutlicient lears (o lubngcate and nourish

the eves, Tears are necessary for maintaining the health of the surface of the eyes and for providing

o

clear vision. People with dry eves exther do not produce enough tears or kave a poor gquahity of tean

[B332]  With ecach plink of the evelids, tears are spread across the front suxiace of the eye, known
as the cornea. Tears provide lubrication, reduce the risk of eve mfection, wash away foreign matter
1 the eye, and Keep the surface of the eyes smooth and ¢igar, Excess tears i the gyes thow nto
small drammage ducts, 10 the wney comers of the eyelids, which dramn 1o the back of the nose. Dry

eyes can result from an umproper balance of tear production and dramage.

{68331  Inadequaie amount of tears: Tears are produced by several glands n and around the

cyelids. Tear production tends to diuminish with age, with various medical conditions, or as a side



effect of certain medicines. Environmental conditions such as wind and dry climates can also atfect

tear volume by increasing tear evaporation. When the normal amount of tear production decreascs

or tears evaporate too quickly from the eyes and symptoms of dry eye disease can develop.

[0034] Poor quality of tears: Tears are made up of three layers: oi1l, water, and mucus. Each
component serves a function in protecting and nourtshing the front surface of the eye. A smooth o1l
layer helps to prevent evaporation of the water layer, while the mucin layer functions in spreading
the tears evenly over the surface of the eye. If the tears evaporate too quickly or do not spread
evenly over the cornea due to deficiencies with any of the three tear layers, dry eye symptoms can

develop.

[0035] The most common form of dry eyes is due to an inadequate amount of the water layer of
tears. This condition, called keratoconjunctivitis sicca (KCS), is also referred to as dry eye

syndrome.

|0036] People with dry eyes may expcerience symptoms of irritated, gritty, scratchy, or burning
eyes, a teeling of something 1n their eyes, excess watering, and blurred vision. Advanced dry eyes

may damage the {ront surface of the eye and impair vision.

|0037] ‘I'reatments for dry eyes aim to restore or maintain the normal amount of tears in the eyes to

minimize dryness and related discomfort and to maintain eye health.

(0038] The present technology provides compositions and methods for preventing and treating dry

eyes.
C16:1n7-palmitoleate Compositions

[0039] In some embodiments, the composition includes C16:1n7-palmitoleate, its derivatives,
pharmaceutical salts thereof, or a combination thereof. Compositions that include C16:1n7-

palmitoleate and its derivatives to be utilized in the methods described herein include any of those

described in U.S. Patent No. 8,703.818.

[0040] By way of example, but not by way of limitation, in some embodiments the composition is

a nutraceutical, a pharmaceutical, or a dietary supplement.

[0041] In some cmbodiments, the composition comprises about 1% to about 100 % of C16:1n7-
palmitoleate, its derivatives, pharmaceutically acceptable salts thereof, or a combination thereof
relative to all of the components of the composition. In some embodiments, the composition
comprises between about 5% to 20%, between about 20% to 30%, or at least about 31%, 32%, 33%,
34%, 35%, 36%, 37%, 38%, 39%, 40%, 41%, 42%, 43%, 44%, 45%, 46%., 47%, 48%, 49%, 50%,
51%, 52%, 53%, 54%, 55%, 56%, 57%, 58%, 59%, 60%, 61%, 62%, 63%, 64%, 65%, 66%, 67%,
68%, 69%, 70%, 71%, 72%, 73%, 74%, 75%, 76%, 77%, 78%, 79%, 80%, 81%, 82%, 83%, 84%,

-6-
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853%, 86%, B87%, 88%, B4%, 90%, 91%, 92%, 3%, 94%, 95%, 96%, @7%, 98%, or 9% of
Cledn7-palnutoleate, 1ts denvatives, pharmaceutically acceptable salis thereot, or 2 combmation

1

thercof relative to all of the components of the composition.

13842 In some embodiments, the compostiion comprises a C16:1n7-palmitoleate dervative,

wherein the wt % of the C16: 1n7/-palmitoicate denvative excecds the wt %% of any other single
mgredient 1o the composttion. In some embodiments, the coniposition comprises at least about 50

wt % of the (C16: In7-palmutoleate denvative, In some embodiments, the composition conmprises at

1

o of the CloinT-palmitoleate derivative, In some embodiments, the composition

ll/

least about 60 wt %
comprises at least about 70 wt % ot the C16:1 r_17--pa].r-:}itolea.te derivative. In some embodunents, the
composition comprises at least about 80 wt % of the Cléin7-palmitoicate denivative, In some
embodiments, the compostiion comprises at least about 989G wi % ot the C16: In7-pabmitoleate

depivative.,

,-q'.-k

y, 1 sowe embodinends, the composition compuses between

r-ﬂ.

(343]  Alicraatively, or additional

-

about 1% to 100% of Clé6:InT-palmitoleate, s dertvatives, pharmaceunucally accepiabie salig

b

thereot, or a corabination thereoi relative 1o all of the fatty acids and fatty acid derivatives that are

1"‘

present 1 the compostiion. In some crmbodiments, the composition compriscs between about 3% 1o
20%, between about 20% to 30%, or al least abould 31%, 32%, 33%, 34%, 35%, 36%, 37%, 38%,
39%, 40%, 41%, 42%, 43%, 44%, 45%, 46%, 47%, 48%, 49%, 30%, 51%, 52%, 53%, 54%, 55%,
S56%, 57%, 58%, S9%, 80%, 61%, 62%, 63%, 64%, 65%, 66%%, 67%, 68%, 69%, 70

T3%, T4%, 75%, 76%, T7%, T8%, 79%, 80%, 81%, 82%, K3%%3, 8494, 85%, 86%, 87%, R&Y, 89%,

W%, G1%, 9294, 93%, 949, 05%, 96%, 97%, 98%, or 99% of Cl6:1n7-palnutoleate, its derivatives,

YA A L VA Tt Y
. 1Y Wy L /G

-
\
\

pharmaceutically acceptable saits thereof, or a combimation thereof relative 1o all of the fatty acids

and faity acid dertvatives that are present in the composition,

{3344} In sonme embodiments, the compostition comprises C 1o In7-palmitoleate, its derivatives,
pharmaceutically acceptabie salts thereot, or a combination thereot and Cio:0-paimmtate, s

derivatives, pharmaceutically aceentable salts thereod, or a combmnation thereotf. in some

cmbodiments, the ratic of C16: In7-palmuicicate, iis dervatives, pharmaceutically acceptable salis
thereot, or a conmbination thercot to C16:(-palnutate, its derivatives, pharmaceutically acceptable

saiis thereof, or 4 combination thereol 18 equal to or greater than 111, Insome embodiments, the
ratio of Clo:in7-palmutoleate, 1ts denivatives, pharmaceutically acceptable salts thereot, or a

cornbination thercol to C16:0-palmitate, s dertvatives, pharmaceuticaily acceptable salts thereof, or

a combmnaibon thereo! (e g, Clo:In7-palmuloleate: C16:0-palmitale} 1s about 1,101, 1.2:1, 1.3:1,

4L, 1500, 10600, 1070, L8, 1.9, 2,000, 2000, 2200, 2,300, 2,400, 2500, 2,601, 2701, 2,801, 2.5

’-J.

3.0:1, 30801, 5200, 20300, 3,400, 3500, 3600, 200, 3.8, 3, 440, 4000, 4200, 450, 4.4, 4000,
4.6:1, 4.7:1, 481, 4.%:1, 5.0:1, 5101, 5.2:0, 5.3:1, 5,401, 5.5:1, 5601, 50701, 5.8, 5900, 6.1, 6.1,
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6.2:1, 6.3:1, 6.4:1, 6.5:1, 6.6:1, 6.7:1, 5.8:1, 6.1, 7.0:1, 7.1:1, 7.2:1, 7.3:1, 7.4:1, 7500
AL, A9, Bk, a0, 82, 8301, B4, 8.5, 8,
9.4:1, 9.5:1, 9.6:1

H

G:1, 8,70, 8.8 0, 8., 4000, 833, 92, B3
G7:1,9.8:1, 2.9:1, 10.G:3, 11:3, 12:1, 13:1, 14:1, 15:1, 16:4, 17:1, 18:1, 141,
5

2008, 2501, 30:1, 35:1, 40:1, 45:1, 50:7, 55:1, 60:1, 65:1, 70:1, 75:1, 8G:1, 85:1, 90: 1, 95:1, 160: 1,
Z200:1 or a ratio between anvy two of the rating above,

{3845]  In some embodimments, the composition comprises a C16:1n7-palmitolecate or its dertvative
and a C16:0-palmitate or its denvative, wherein the rafio of the Cl6: In7-palmucleate or dis
derivative 1o the C16:0-palirutate or its derivative {Le., C16: In7-palmitoleate: U 6:0-palnutaie) 1s

vetween about [ 2:1 o about 180:1; and cach C16: o7 -paliutoleate or ts derivative and £16:0-

r-’ﬂ

palmutaie o7 1ts denvative s i"-:x_c’i@p@ndmt]y sciecied from the group consisting of a free acid,
pharmaceuiically accepiabie salt, ({U-Cg) alkyi ester, monoglveeride, diglyceride, triglveeride and a
combination thereol. In some embodiments, the atio of the U6 {n7-palmutoleate or tis dertvatiy

to the C16:U-palmitate or 118 dertvalive 18 between about 15:1 1o 51, In some embodiments, the
ratio of the C16:In7-palmtoleale or tis dertvalive 1o the Clo:O-palmatate or 1ts denivalive 1s between

about 30:1 1o 100: 1.

[3346]  In some cmbodiments, all of the Cl6: 1n7-paimatoleate or ds denvative and C16:0-
palimtate o its dervative are {C-Cg) alkyl esters. 1o some embodiments, all of the C16:107-
palmitoleate or s derwvative and C16:0-palmitate or 11 dervative are ethyl esters. In some
embodiments, ail of the Clo:In7-nalmitoleate or its derivative and Cl6:0-palmitate or ils denvatives
arc methyl esters. In some embodiments, all of the C16:1n7-palnutoleate or its dervative and
{16:0-palmitate or iis denvatives are propyl, butvl, pentyl, hexvl, hepty! or octyl esters. in some
cmbodimernts, ail of the Cl6:In7-pabmitoleate or ts denvative and C16:0-palmitate or its dervatives

* X

¢ free acids or pharmaceutically acceptabic salts thereof. In some embodimenis, all of the

™
>

{16: 1 n7-palmitoicaic or its dervative and C16:0-palmitate or ifs derivatives are sclected from the

gronip cousisting of moaonglyeendes, dighyeendes, triglycenides and combinations theweol. In some
nhodiments of the method, the Clé:in7-palmuoicate derivative 1s a cis-Clé: In7-palmicleaie
derivative.

(88471 In some embodiments, the composttion comprises C16: In7-patimitoleate, 1ts derivatives,

phatmaceutically acceptable salts thereof, or a cornbmation thereof and C18: tn9-oleate, its

derivatives, pharmaceutically accepiable salts thereot, or a combimnation thereol. In somge
snbodiments, the ratio of C16:In7-palmiioleate, s dertvatives, pharmaceutically acceptable salis

theres!h, or 2 combimation thereol o C18: InY-cleate, its derivalives, pharmaceutically acceplable

salts thereol, or a combination thereol 18 equal to or greater than 1:1,

130481 In some embodimentds, the ratio of Clo:In7-palmitoleate, s dertvatives, pharmaceuticaily

acceplable salts thereot, or a combinauon thereof to Cl8:InY-oleate, 1ts derivatives,

PCT/US2015/034279



pharmaceutically acceptable salts thercof, or a combination thercof (e.g., C16:1n7-palmitoleate:
C18:1n9-oleate) is between about 1.1:1 to about 100:1. In some embodiments, the ratio of C16:1n7-
palmitoleate, its derivatives, pharmaceutically acceptable salis thereof, or a combination thereof to
C18:1n9-oleate, its derivatives, pharmaceutically acceptable salts thereof, or a combination thereof
isabout 1.1:1, 1.2:1, 1.3:1, 1.4:1, 1.5:1, 1.6:1, 1.7:1, 1.8:1, 1.9:1, 2.0:1, 2.1:1, 2.2:1, 2.3:1, 2.4:1,
2.5:1,2.6:1,2.7:1, 2.8:1, 2.9:1, 3.0:1, 3.1:1, 3.2:1, 3.3:1, 3.4:1, 3.5:1, 3.6:1, 3.7:1, 3.8:1, 3.9:1, 4.0:1,
4.1:1,4.2:1,4.3:1,4.4:1,4.5:1, 4.6:1,4.7:1, 4.8:1, 4.9:1, 5.0:1, 5.1:1, 5.2:1, 5.3:1, 5.4:1, 5.5:1, 5.6:1,
5.7:1,5.8:1,5.9:1, 6.0:1, 6.1:1, 6.2:1, 6.3:1, 6.4:1, 6.5:1, 6.6:1, 6.7:1, 6.8:1, 6.9:1, 7.0:1, 7.1:1, 7.2:1,
7.3:1,7.4:1,7.5:1,7.6:1,7.7:1, 7.8:1, 7.9:1, 8.0:1, 8.1:1, 8.2:1, 8.3:1, 8.4:1, 8.5:1, 8.6:1, 8.7:1, 8.8:1,
3.9:1,9.0:1,9.1:1,9.2:1, 9.3:1, 9.4:1, 9.5:1, 9.6:1, 9.7:1, 9.8:1, 9.9:1, 10.0:1, 11:1, 12:1, 13:1, 14:1,
15:1, 16:1, 17:1, 18:1, 19:1, 20:1, 25:1, 30:1, 35:1, 40:1, 45:1, 50:1, 55:1, 60:1, 65:1, 70:1, 75:1,
301, 85:1, 90:1, 95:1, 100:1, 200:1 or a ratio between any two of the ratios recited above.

[0049] In some embodiments, the composition further comprises a C18:1n9-oleate or its
derivative, wherein the ratio of the C16:1n7-palmitoleate or its derivative to the C18:1n9-oleate or
1ts dertvative, 15 between about 6:1 to 100:1, and each C18:1n9-oleate or its derivative is
independently selected between the group consisting of a free acid, pharmaceutically acceptable salt,
(C,-Cyg) alkyl ester, monoglyceride, diglyceride, triglyceride and a combination thereof. In some
embodiments, the ratio of the C16:1n7-palmitoleate or its derivative to C18:1n9-oleate or its
derivative 1s between about 10:1 to 20:1. In some embodiments, the ratio of the C16:1n7-
palmitoleate or its derivative to the C18:1n9-oleate or its derivative is between about 20:1 to 50:1.

In some embodiments, the ratio of the C16:1n7-palmitoleate or its derivative to C18:1n9-oleate or

its derivative is between about 50:1 to 100:1.

[0050] In some embodiments, the composition contains not more than about 10%, not more than
about 9%, not more than about 8%, not more than about 7%, not more than about 6%, not more than

about 5%, not more than about 4%, not more than about 3%, not more than about 2%, not more than

about 1%, or not more than about 0.5%, by weight, palmitic acid, if any. In some embodiments, the
composttion contains substantially no palmitic acid. Alternatively, or additionally, in some

embodiments, a composition contains no palmitic acid and/or derivative thereof.

(0051} Cl6:1n7-palmitoleate and derivatives thereof, can be obtained from any of the sources and
methods described in U.S. Patent No. 8,703,818. By way of example, but by way of limitation, in
some embodiments, C16:1n7-palmitolcatc and derivatives thereof are isolated, concentrated, and/or
purified from a source selected from the group consisting of one or more plants, animals, fish, and

MICroorganisms,

CA 2951162 2017-08-30
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13382  In some embodiments, the C16:In7-palnutoleate moitety of the C16:1n7-palmitoleate
derivative 1s obtatned from a source selected from the group consisting of fish, macadanua nuts, sea

buckthorn, tallow, algae, bacteria, yeast, and a combination thereof.

[8383]  In some embodiments, the C16:1n7-palnutoleate dervative comprises 2 C16:1n7-
palmiioleate moicty that 1s obtamed rom {ish. In some embodunents, the fish 1s selected from the
group consisting of anchovies, menhaden, pollock, herring, cod, salmon, smeli, funa, mackerel, knll
and a combination thereot, In some embodiments, the fish 1s an anchovy, o other embodiments,

the fish is menhadern

Methods for Preventing or Treating Bry eyes or Chronic Bry Eyve Bisease (CDE)

1BU54]  The present technology provides methods for preveriing or treating dry €ye w a subject

D

o

comprisme admaustering 1o the subject an ¢ffective amount of a composition comprsing Clé:in7-
palmuolcate, s dortvalives, pharmacceutically accoptable salts thereof, or a combuwation thercof.
In somne ewnbodiments, the method mcoludes adwministering to the subject one or oore of any one of

the above embodiments of the composition,

'--ﬂ

B055]  The compositions comprising C16: Fn7-pabmtoleate, s denivatives, pharmaceutically

-r'-!.

acceplable salts thereol, or a combination idercol described berein are uselul 1o prevend or treal dry

eves, chironic dry eye (UDE) disease, or dry eye syndrome. Dry eves, chronie dry eye (CBE)

o

disease, or dry eye syndrome s charactenzed by slingig, burming, or seratchy sensalion in the eyes,

stringy mucus in or around the eyes, mereased eye writation from srnoke or wind, eye latgue,

eristivily o light, eye redness, sensation of loreign object 1n eyes, dulficully wearing contact fenses,

periods of excessive tearing, swollen eves, eye discomiori, eye pan, and blurred vision {(which

5

worsens at the end ol the day or alter focusing tor @ prelonged period).

[8486] Compositions compnising C16: 1n7-palmitoleate, its derivatives, pharmaceutically
acceplable saits thereot, or a combination thereof, such as those described above, {e.g, Clo:lIn7-
palmiioleate alone or Cl6:1n/-paimitoleate combined with C18:1n8-0leate) are usetul 1n treating

X

dry eves, chromic dry eye (CDE) discase, or dry eye syndrome, as well as the signs, sympioms or

~

4

compiications of dry eves, chronie dry eve (CDE) disease? Or dry £ve syndrome.

o ,,;

[6687]  The disclosure also provides for both prophylactic and therapeutic methods of trealing a
subject having or at nisk of {or susceptibie 10) dry eyes, chronte dry eye (CDLE) disease, or dry eye
syadrome and related complications. Accordingly, the present methods provide for the prevention

and/or treatment of dry eves, chronie dry eye (CDE) disease, or dry eve syndrome m a subject by

oy

adounistering an eifective amount of a compositions comprising C16: 1n7-palmitolcate, 11s

~1{}-
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derivatives, pharmaceutically acceptable salis thereof, or a combination thereol to a subject in need

thereof,

Therapeutic Methods

[BG58]  The following discussion 18 presented by way of example only, and 1s not infended 10 be

liiting.,

(B339]  Omne aspect of the present technology inchides methods of treating dry eves, chronic dry

cye (CDE} disease, or dry eye syndrome in a subject 1in nead thereol. One aspect of the present

"-

technology meludes methods of treating dry eyes, chronic dry eye (CDE) discase, or dry eye
syndrome m a subject diagnosed as having, suspected as having, or at risk of having, dry cyes,
chirorue dry eve (CDE) disease, or dry eve syndrome. In therapeutic applications, compositions or
raedicarnents comprising 16 [n7-palmtoleaie, s derivatives, pharmaceutically acceptable salis
thercol, or a combination thercol are admanisicred to a subject suspected of, or alrcady sulicring
from dry eyes, chronic dry eye {(CDE) disease, or dry eye syndrome m an amnount sufhicient 1o

.1
"
N4

reduce the severity at least parialiy arvest or delay the onset of one or more of the symptoms of the

digease, inchuding s comphications and mtermediale pathological phenotvpes i development of the

I
r

diseasc.

18G60]  Subjects sutlering from dry eves, chrome dry eye (CDE) discase, or dry eye syndronie can

be wWdentified by any or & combination of diagnosiic or prognosiic assavs known m the art, For

1
h
X

example, typical sympioms of dry eves, chronte dry eve {CDL) disease, or dry eve syndrome
mclude, but are not imiated Lo, symploms such as, £ g, sungimg, burning, or scralchy sensation m the
eyes, stringy mucus in or around the eves, mereased eye writation from smoke or wind, eye fatigue,

sensitivity 1o light, eve redness, sensation of {oreign object 1n the eves, dilficulty wearmmg ¢ontact

lenses, periods of cxcessive tearing, swollen eyves, ¢ve discomiort, ¢ve pain, and blurred vision
{which worsens al the end of the day ot aller {ocusmg for 2 proionged penod).

16361]  In some embodiments, dry eyes 15 diagnosed by tear osmolarity test. The tear osmolarity
test measures the number of solid particles 1n a tear. The higher the tear osmolanty typically
indicates that the tear has less water and more particles, e g, salts, proteins, fipids, and mucin. A

<A

tear osmolartly scorg of below 308 mOsme/L is normal, 308-320 mOsmes/L 1s mild dry ¢yes, 320-

-

340 mOsms/L 15 moderate dry eyes, and above 340 mOsms/L 18 severe diy eve

Propoyviactic Methods

186621 In ong aspect, the present technology provides a method for preventing or delaying the

onset of dry eves, chrome dry eye (CBL) dise ¥ dry eyve syndrome or symaptoms of dry eyves,

-1 1-
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chronic dry eye (CDE} disease, or dry eye syndrome 1n a subject in need thereot., Subjects at risk for
dry eves, chronic dry eye {CDE) discase, or dry eye syndrome ¢an be identibied by, e.g., any or a
combination of diagnosiic or prognostic assays Known in the art, In prophyvlactic appiications,
compositions or medicaments comprising C16:In7-palmitoleate, its derivatives, pharmacentically
acceptable salts thereof, or a4 combination thereof are admirdstered 10 2 subject susceptible o, or
otherwise at nisk for dry eyes, chrome dry eye (CDE) disease, or dry eye syndrome i an amount
sutfictent to elimnate or reduce the risk, lessen the severity, or delay the outset of the dry eyes,
chromic dry eve (CDE} disease, or dry eye syndrome, meludimg bochernieal, mstologic and/or
Behavioral symptoms of the disease or isorder, s complications and mtermediate pathological
phenotypes presenting during development of the discase. Admumstration of a prophyvlacue
compositions or medicaments comprising C16:In7-palmitoleate, its derivalives, pharmacentically
acceplable salts thereol, or a4 combinaiion thereol can occur prior 1o the mamifestalion of symplons
characteristic of the disease or disorder, such that the disease or disorder 18 prevented or,

alternatively, delayed m 1is progression.

)

[6063] Subiects or at risk for dry eves, chronic dry eve (CDE) disease, or dry eye syndrome may
exinbit one or more of the foliowing non-imiting risk {actors: advanced age, wearing contact lens,

taking certain medications, ¢ye diseases, other medical conditions, or environmental tactors.

r-*

(83841 In some embodiments the composy

'

20 18 adipmstered as a muilraceuiical, a pharmaceutical

»

or a digtary supplement.

[B865]  In somie embodiments, the subject 18 2 mammal, a replile, or an amphibian, In some
embodiments, the mammal is any mammal, mcluding, for exampie, tarm animals, such ag sheep,
pigs, cows, and horses; pet amimals, such as dogs and cats; laboratory amamals, such as rats, nuce and

= T
I
]

rabbits. In some embodiments, the mammal 1s & human.

Modes of Administration and Lifective Dosages

[6366]  Any method known 1o those in the art for contacting a ¢eil, organ or tissue with the

compositions ol the present technology (e, Cl6:In7-palmitoleate, ts derivatives, pharmaceytically
acceptabie salts thereo!, or combinations thercol) meay be employed. Switable methods metude in

vitro, ex vivo, or in vive methods, I vivo raethods typacally mclude the admmistzation ot Clé:in7-
palmitoleate or derivatives or pharmaceutically accepiable salis thereot, such as those described
above, W0 a mammal, suitably a human, When used iz vive for therapy, C16:1n7-palmiloleate or
derivatives or pharmaceutically acceplable salts thereot may be administered (o the subject in

cltective amounts (e, amnounis thal have deswed therapeutic ellects). The dose and dosage

regimen wiil depend upon the degree of the medical condition 1 the subject, the characteristics of
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Clo:In7-paimitoleate or derivatives or pharmaceutically acceplable salis thereot] e.g., 118 therapeutic

ndex, the subiect, and the subject’s history.

16867] The effective amount may be determined during pre-chimacal tnals and chinical trials by
wthods famibar o physicians and ¢hinicians. An etfective amount of C16: lll'?’-—}jaln*-i'toleate {or
derivatives or pharmaceutically acceptable salts thereol) useful 1n the methods may be adnunistered
to a mamumal 10 need thereol by any of a number of weli-known methods for adminisiering
pharmaceutical compounds. In some embodinents, the composition comprsing 16:1n7-

-
N C
[

palmitoleats (or its derivatives, pharmacsuiically acceptable galts thereot, or combinations thereot)
may be admimstered systemically or locally. o some embodiments, the composition comprising
{C16: In7-paloutoleate {or 1ts derivatives, pharmaceutically acceptable salts thereof, or combimations

thereol) 1 adrmnisiered orally, topicaily, systemucally | mtravenously, subcutanecusty,

r--

intraperitoneally, or intrarmusculariy,

Dl A

(3681 In some erabodiments, C16: La7-palinutoleate {or derivatives thereol) may be fomuulated as

'-wﬂ

a pharmaceuticaliy acceptable sall. The teun “pharmaceutically acceptable galt” means 2 salt
prepared rorn 4 base or an acid which 18 acceptabie for adoministeation 10 a patient, such as a
mammal (e g., salls having acceptable mammalian safcty for a given dosage regimcey. However, 11 s

understood that the salls are not reguired 10 be pharmaceutically acceptable salts, such as salls of

imtermediate compounds that are not miended for admmgiration o a patient. Pharmaceutically

\

acceptabie salts can be denved rom pharmaceutically acceptable inorganic or organic basgs and
from pharmaccutically aceeptable morganic or organte acids. Salts derived {ront pharmaccutically
>ceptable organic bases inchude ammomum, calciam, copper, terrie, ferrous, hthium, magnesium,
raanganic, manganous, potassium, sodiun, and zine salts, and the fike. Salis derived from
pharmagceutfically acceptable organic bases include salis of primary, secondary and tertiary amings,
cluding substituticd anmngs, C}f{‘] 1 anuncs, raturally-occurring amines and the like, such as
argimung, betaing, catfging, choline, N N -dibenzyicthylencdiaming, disthyviaming, 2-
diethyiammoethanol, 2-dirnethviaminocthanol, ethanolamine, ethylenediamine, N-¢thyhmorpholine,
N-¢thylipiperidine, glucamine, glucosaming, histidme, hydrabamine, isopropylamine, lysine,
methyiglacanine, morpholine, pipcrazme, pipcradine, poivaming rosins, procaine, purines,

the like., Salts

ool

thecshronnne, trethylamine, tnmethvlanune, npropylanige, romethamine an

derived from pharmaceutically acceptable morganic acids inchude salts of borie, carbonie,
hydrohalic (hydrobromie, hydrochionc, hydrofluoric or hydrowodie}, niiric, phosphoric, sulfamic and
sutfuric acids, Salts denved from pharmaccutically aceepiable organie acids include salis of
aliphatic hydroxyl acids {e.g., citrie, gluconic, glycolie, lactic, lactobionic, malic, and tartarc acids),
aliphatic monccarboxyiic acids {e ¢., acetic, butvric, fornuic, propionic and rifiuoroacetic acids),

anuno acids (e g, asparfic and glutamic acuds), aromatic carboxylic acids {e. g., benzoic, -
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chlorobenzoie, diphenylacetg, gentisic, ppuric, and riphenviacetic acids), aromatic hydroxy! acids

{e.o., o-hydroxybenzoic, p-hydroxybenzoie, |-hydroxynaphthalene-2-carboxvhic and 3-
ah - o J o . -
hydmxynag)htb,alene—2~carboxyli iCids ), ascorbic, dicarpoxylic acids {e.g.. fumaric, maleic, oxalic

ohucuronic, mandelic, mucic, nicotimic, orotic, parmoic, pantothenic, sulfonic
acids {e.g., benzenesulionic, camphosulfonic, edwylic, ethanesulfonic, wethonue, methanesulionie,
naphthalenesulionic, naphthalene-1,5-disulionuc, naphthalene-2,6-disulforuc and p-ioluenesuiionic
acids), xinatorc acid, and the ltke. In some embodunents, the salt 18 an acetate, tarirate or

irifluoroacelaie salt.

-

HE369]  Iv some erabodiments, U 16:in7-palnuioleate, its derivatives, pharmaceutically acceptable

salts thereof, or combimations thereod described herem can ve incorporated wnto pharmaceutical
compositions for adrminigiration, alone or in combination, o a subject {or the freaiment or prevention

owt parn, »uch compositions typically inciude the active agent {e gz, Cl6:1n7-patnuioleate) and

’i
N
ot

s

O
a pharmaceutically acceptable carner. As used herein the term “pharmaceutically acceptzible

carrier’” meiudes saling, solvents, dispersion media, coatings, antibaclenial and antifungal agents,

isotoric and absorption delaying agents, and the ke, compatibie with pharmaceutical
adminigtration. Supplementary acfive compounds can also be incorporated mio the compositions,

2 3

{3780]  Pharmaceutical compositions are tymcally formudated 1o be compalible with its mtended

route of adrmmsiration, Examples of routes of admimstration inchide parenleral {e g, miravenous,
intradermal, miraperitoneal or subcutancous), oral, mhalation, transdermal (topical}, miraocular,
wontophorctic, and transmucosal admumstration. Solutions or suspensions used for parcntcral,

intradermal, or subcutaneous application can mclude the following components: g stenle diluent

I-ﬂ'

such as water for mjection, saline solution, fixed oils, polyethylene glveols, giveerine, propylene

-

giveot or other synthetic solvents; antibacterial agents such as benzyl aleohol or methyl parabouns;
antioxidants such as ascorbic acid or sodium bisullite; chelating agonts such a:
cthylenediaminetetraaceiic acid; builers such as acetates, cifrates or phosphates and agents {or the

adjustment of tonictty such as sodiurn chioride or dextrose. pH can be adjusted with acids or bases,

*-ﬁ

such as hydrochlorte acid or sodum hvdroxide, The parenteral preparation can be euciosed in

"')

arnpoulcs, disposablc syringes or multipic dosc vials madc of glass or plastic. For conventonee of
the paticnt or trealing physician, the dosing formmudation can be provided 1 a kd contarmng all
necessary cquipment (e.g., vials of dnug, vials of diluent, syringes and needies) for a treatment

)
’

course {e.g., 7 davs of treatment).

18671 Pharmaccutical compostions suitable for imjectabie use can include stertle agueous
solutions (where water soluble) or dispersions and stenle powders {or the extemporancous
preparation of sterde myectable solutions or dispersion. For mtravenous admmisiration, swtable

carriers melude physiological saling, bacteriostatic water, Cremophor L™ {(BBASF, Parsippany,

~14-
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NI or phosphate bullered saline (PBS). In all cases, a composition {or parenteral administration
wist be steriie and should be fhud o the extent that easy syringabibly exists. It should be stable
under the condifions of manuiactuxe and storage and must be preserved against the contanunating

-
o
|

action of microorganisims such as bacteria and fungi.

G721 Compositions containng Clé:in7-palmitoleate {or 1ts demvauves, pharmaceutically

E. i X g X : >r -

acceptabic salts thereof, or combinations thereo!) can inchude a carnier, which can be a solvent or
ispersion mediumm containing, for example, water, ethanol, polvol (Tor example, glycerol, propylene

givcold, and higuid polvethylene glycol, and the Like), and suitable mixtures thereot, The proper

fHoadity can be mamtained, for example, by the use of a coating such ag lecithin, by the mamtenance

of the required particle size 10 the case of dispersion and by the use of surtactants. Prevention of the

action of microorganisms ¢an be achieved by various antibacterial and antifungal agends, for
example, parabens, chlorobutanol, phenol, ascorbic acid, thiomerasol, and the hke, Giutathione and

other anticxidants can be wmchuded o prevent oxadation. In many cases, 18otonic agentds are mehuded,
for example, sugars, pelyalconols such as mannitol, sorbitol, or sodium chionde in the compositon.
Prolonged absorption of the mjectable compositions can be brought about by meluding in the

composition an agent that delays absorption, for exampie, aluminum monoestearate or gelatin.

{33731 Stenle imeciabie sohutions can be prepared by incorporating the active compound 1o the
required amount 1n an appropriate solvent with one or & combimation of ingredients enumerated
above, as required, followed by filtered stertlization. Generally, dispersions are prepared by
ncorporating the active compound mio a sterile vehiclie, which contains a basic dispersion moedivm
and the required other ingredients from those enumerated above. In the case of sterile powders for
the preparation of sterile ingeciable solutions, wpical methods of preparation include vacuum drving
andg freeze drying, whuch can vield a powder of the active conmpound plus any addifional desired

mgredicnt fron a previousty stertie-filtered solufion thereof,

{3374]  Oral compositions generally mclude an mert diluent or an edible carrier. For the purpose
of oral therapeutic adnuristration, the active compound can be wmeorporated with exeipients and

., golatin capsules. Oral compositions can also

<o i

used m the form of tablets, troches, or capsules, e.g

g

be prepared using a fluid carrier for use as a mouthwash., Pharmaceutically compatibic binding

¢is, pills,

k--k

agexits, and/or adjuvant maaterals can be included as part of the composition. The tab
capsiiles, troches and the ke ¢an cordamn any of the following mgredients, or compounds of 4
symxtlar nature: a brnder such as mucrocrystalline cellulose, gum fragacanth or gelating an excipient

such as starch or lactose, a disinlegrating ageni such as algmic acid, Privnogel, or cormn slarch; a

hibricant such as magnesium slearate or Sleroles; a ghdant such as coticwdal stlicon dioxade; a
sweetening agent such as sucrose or saccharing or a Havornng agent such as peppermint, methvi

salicylate, or orange Havorng.
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[6875] By way of example, but not by way of hmitation, in some enmbodiments, admimstration by
inhalation, C16: In7-paimticleate {or 1ts dertvatives, pharmaceutically accepiable salts thersof, or
combinations thereot) 1s delivered i the form of an acrosod spray from a pressurized confainer or
dispenser, which contains a suttable propellant, e ¢., a gas such as carbon dioxide, or a nebulizer.

Such methods 1nclude those described in ULS. Pat, No, 6,468,798,

1-4
>R
T

{68761 Systemic adminastration of C16:in7-palvutoicate (its derivatives, pharmaceutt

acceptable salts thereof, or combinations thereot) as deseribed herein can also be by transmucosal or
transdermal means., For transnwicosal or tfransdermal administration, peneirants appropriate 1o the
barrice 1o be permeated are used 1 the formulation, such penetrands are generally known m the art,
and wnciude, for example, for transmucosal adnirustration, detergents, bue salts, and fusidic acid
derivaiives. By way of examapie, but not by way of limuation, 1 some embodumends, transmouicosal

administration 18 accomplished through the use ol nasal sprays. For transderaal adminisiration, the

active compounds are tormulaled mio omuments, salves, gels, or creams as generally known 11 the

art. In some embodunents, iransdermal admimstration s performed by ontophoresis.

l,---

(6877  Insome erabodiments, €16 a7 -paloatoleate {or its denvatives, pharmaceutically
acocptable salts thereolf, or combinations thercol) 1s formulated i a carrier sysicm. In some

cimbodiments, the cainer 18 a collaidal svstem. By way of exampie, but not by way of iii’ﬂitation,

collgdal systems mclude, but 1 not himted 1o, a hposome or 4 phosphohipid bilayer cie. One

-~

hat there are a variety of methods to prepare iposomes. See

skifled in the art would appreciate t
Lich’tcnbcrg, ef ai., Methods Biochem. Anal., 33:337-462 (1988}, Ansclem, ef al., Liposome
Tecnnoiogy, CRU Fress (1993)). Liposomal foommdations can delay clearance and increase cellular
uptake (See Reddy, drn. Pharmacother,, 34(7-83:913-923 (2030}). Tn some embodiments, an active
agent 18 also loaded indo a particle prepared from pharmaceutically aceeptable mgredients inchuding,

but not himited to, sohible, msoluble, permeable, impormeable, biodegradablc or gastrorctontive

FE £ £

polvmers or Uposomes. Such particles mmclude, but are not imated o, nanopariicies, biodegradable
nanoparticies, microparticles, bindegradahle microparticies, nanospheres, bicdegradable
nanospheres, microspheres, biodegradable rucrospheres, capsules, ermulstons, liposomes, mucelles

and viral vecetor sysiems.

[B478]  The carrier can also be a polvimer, e.g., a biodegradable, biocompatibie polymer matrix. In
some embodiments, U6 In7-palmdoicate (or tis derivatives, pharmaceutically accepiable salis
thereol, or combinations thereot) ts embedded 1o the polymer matrix. The polymer may be natural,

such as polypeplides, proteins or polysacchandes, or synthetic, such as poly a~-hydroxy acids.

Examples mclade carriers made of, e g, collagen, fibronectin, ¢lastin, celhilose acelate, celhilose

'I 1

nifrate, polysacchande, hibrin, gelalin, and combinations thereof, In one embodunent, the polvmer

15 noly-lactic acid {FLA} or copoly lactic/glycolic acid {(FGLA). The polymernic matrnices can be

~F6-
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prepared and 1soiated in a variety of forms and sizes, inciuding nucrospheres and nanospheres.

Polymer fornmdations can iead to prolongsd duration of therapeutic efiect. {(See Keddy, dun.

Pharmacoiher., 34(7-81:915-923 {2000)).

138791 Examples of polymer microsphere sustained release formulations are described m PCT
publication WO 99/153154 (Tracy, ef g}, U, Pat. Nos. 3,674,534 and 5,716,644 (both 10 Lale
al.y, PCT publication WO 86/40073 (Zale, ef al.), and PCT publication WO 060/38651 (Shah, ef al.).

HGG80]  In some embodiments, C16: in7-palmitoleate {or, its dertvatives, pharmaceutically

acceptablc salts thereol, or combinations thereol) are prepared with carriers that will protect

-'J

C o In7-palnutoleate {or, iis derivatives, pharmaceutically accepiable salts thereof, or

combinations thereol) against rapid elimination rom the body, such as a controlled release

formulation, meluding impliants and microencapsulated delivery systems. Biodegradable,

1
]
A

hocorapatible polvmers can be used, such as ethylene vinyl agetate, polvanhydrides, polyglyeolic

)

acid, collagen, polyorthoesters, and polviactic acid. Such forowlations can be prepared using known
techrugues. The matenals can also be obtained commercwlly, e.g., from Alza Corporation and Nova
Pharrnaceuiicals, Inc. Laposomal suspensions ¢an also be used as pharmaceutically acceptable

IR

carricrs. Those can be prepared according o mcethods known 1o thosc skilled m the art, for examplc,

.i
"
L

as desenbed in ULS. Pat No. 4,522,811, Ci6:1n7-palnntoleate {or ts denvatives, pharmaceaticaliy
acceptable salis thereof, or combinations thereo!) can also be {ormulated (¢ enhance mirag

delivery.

{6881]  Dosage, toxicily and therapeutic efficacy of Clé:In7-palmitoleste {or ils denvalives,
pharmacevtically acceplabie salts thereot, or combinations thereol) can be determiuned by standard
pharmaceutical procedures m celi cultures or expermmental animals, e g, {or determining the LI5S0

.

the population) and the ED50 (the dose therapeutically effective m 5094

=

{the dose lethal 1o 50% of
of the npopulation). The dose ratio between toxic and therapeutic effects 1s the therapeutic mdex and
1t can be expressed as the ratio LB3G/EDS0, In some embodiments, C16:1n7-palmiicieate, 1ts
derivatives, pharmaceutically acceptable saits thereol, or combmations thereof, exlubit hugh

therapsutic tndices.

{63982} The dosage of such compounds lies witinn a range of circulating concentrations that
nchude the EDSO wath hittle or no toxicity. The dosage may vary within this range depending upon
the dosage foroy cnmploved and the route of administration utibzed, For C16:1n7-palmuocleate (or

its derivatives, pharmaceutically acceptable galts thereot, or combinations thereol) used i the

racthods, the therapeutically effective dose can be estimnated nifially from cell cuiture assays, A

r-

dose can be formulated mn anumal models to achieve a curculaling plasma concentrafion range that

acludes the O30 {1 e, the concentration of the test compound winch achieves a half-maximal

1

ibition of symaptoms) as determined in cell cultare, Such mformation can be used o determine

F?“

E"?
.-
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uselul doses i humans accurately. Levels 1 plasma may be measured, for example, by high

periormance gud chromatography

18383] In some embodiments, an effective amount of C16:1n7-palmitoleate, its derivatives,

pharmaceutically aceeptabie saltg thereof, or combinations thereot, ranges between about 8.000001

12 per kilogram body weight per day to about 16,000 mg per Kilog

'A- .... - ..

ram body weight per day. In

some embodiments, the dosage ranges are between about 8.0001 mg per kilogram body weight per

7 )..

day to about 100 mg per kilogram body weight ner day. By way of example, but not by way of
R ok " x - » o . : . &

-’

Iimuiation, 1 some embodunents, dosages are between about 1 to 10, between about 2 10 §, or

between about 4-6 mg/'kg body weight every day, every two days or every three days. In some

(-pﬂ
-t

cmbodirnents, dosages are between about 1 to 10,

o
N/

tween about 2 to 8, or between about 4-6 mg/ke

body weight every week, every two weeks or every three weeks,

163841  Tn some crabodiments, a single dosage of Ci6:1n7-palnutoleate, its denvatives,
pharmaceutically acceplabie salts thereot, or combinations thereoti, ranges between about .00 1-
10,800, between about 6.01-7,500, between about G.1-3 000 between about 1.0-2,300, betweer
about 18-1,000, between about 50-758, between about 100-580, or between about 1530-250
micrograms per kg body wewghl, In some embodiment, concentrations of €16:1n7-palnntoleate, its
derivatives, pharmaceutically acceptable salis thereod, or combinaiions therent, in a carrier ranges
vetween about 8.2 to 2000, between about 0.1-1564, between about 1.0-1000, between about 18-

750, between about 36-500, between about 100-250, or between about 125-200 micrograms per

delivered mualidster.

[B885]  In somie erabodiments, an etffective amount of Clo:In7-palmuoleate, ils dervatives,
pharmaceutically aeceptable salts thereot, or conibinations thereoi, ranges between about 1 to 1000
mg, between about 10 1o 900 mg, between about 20 1o 800 mg, between about 30 to 700, between
about 40 1o 600 mg, between about 5O to 500 mg, between about 60 10 400, between about 70 o
300, between about 80 10 200 myg, or between about 90 10 100 mg. In some embodiments, an
ciiective amount of Clé:In7-palnutoieate, its dertvatives, pharmaceutically acceptabie salts thercof,

ot combinations thereot 1€ more than about 1000 mg.

entalls administration once per day, once a week, twice a week, three imes a week, four times a
week, five tunes a week, of §IX tines a week., In some embodiments, any of the above treatms
regimes 1s performed for between 1 1o 12 weaks, betwean 2 10 11 weeks, between 3 to 10 weeks,
between 4 to 9 weeks, between 5 to 7 weeks, or more than 12 weeks. In some embodiments, any of
the above treatment regimes s performed tor between 1 to 12 mondhs, between £ 10 11 months,

betw 3 to 10 oontos, between 4 1o 9 months, between 5 1o 7 months, or more than 12 mondhs.
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[GGR7]  In some embodiments, a therapeutucally effective amount of C16:1n7-paimitoleate, 1is

derivatives, pharmxaceutically acceptable salts thereof, or combinations thereot, 1s defined as a

~

'-J

Hy acceptable salis thereot, or

~

concentration of C16: In7-paimifcicate, 1is denvatives, pharmaceutics
combinations thereof, at the target tissue between about 107 to 107" molar, .o, approximately 167
moiar. Iu some erabodiments, C16:1n7-patmutoleate, 1ts derivatives, pharmaceutically acceptable
salts thereol, or combinations thereod, 1s delivered by systemac doses betweaen about L001 to U
mg/kg, or between about 01 10 73 me/kg, or between avbout 0.1 {0 58 mg/ke, or between about 1.0
o 25 mg/ke, or equavalent dose by body surlace area. In some embodiments, the schedule of doses
would be optirnzed to mamtam the therapeutic concentration al the target tissue, In some
embodiments, the doses are adminisicred by single dady or weekly admmisiration, bot may also

inchude contimious administration {e.g., parenteral miusion or transdermal application),

[GO88]  In some crabodiments, the dosage of Ci6: ln7-palmitoleate, its dexivatives,
pharmaceotically aeceplabie salts thereof, or combinations thereod, 18 provided at & “low,” “mad,” or
“high” dose level. In some crbodiments, the low dose 1s provided between about §,.6001 to 0.5
mg/ko/h or between about 0.001 10 0.1 mg/keg/h, In some embodiments, the nud-dose 18 provided

petween about 0.01 to 1.0 mg/kg/h or between about 0,01 to 0.5 mg/kg/h. In some embodiments,

the high dose 15 provided between about (.5 1o 10 mg/kg/h or between about 0.5 10 2 mg/kg/h.

G889 In some emnbodiments, a high dosage at short intervals 18 somelimes required untl

progression of the medical condition 18 reduced or terminaled, and until the subject shows partial or

complicte amchoration of sympioms of the medical condition. Thercalter, the paticnt 15 admamistered

a prophylactic regime.

{BO%] 1o some embodiments, C16: 1n7-palmatoleate, 1ts dervatives, pharmaceutically acceptable
salis thereol, or combinations thereot, are adnumstered m an arnount that achieves a senun:
concentration between about 100 ng/mi to 8000 ng/mi. In some embodiments, ClainT-
patmitoleate, s dertvatives, pharmaceutically acceptabie salts thereol, or combinations thereot, are
admmistered 1 an amount that achieves a serum concentration between about 100 ng/mi to 1000
ng/ml. In some embodiments, the serum concentration achieved is between about 300 ng/mil 1o SH0
ng/ml, between about 100 ng/ml to 304 ng/mi, between about 500 ng/mi to 1000 ng/mi, between
about 1000 ngml 10 1500 ng/ral, between about 500 ng/imd 1o 1300 ng/mld, between about 1600
ng/ml to 2000 ng/wml, between about 1500 ng/md to 2000 ng/mi, between about 2800 ng/ml to 36040
ng/ml, between about 2000 ng/mil 1o 2300 ng/md, between about 25030 ng/ml 1o 3G00 ng/ml, between
about 3000 ng/ml 1o 4000 ng/ml, between about 3000 ng/mi 10 3500 ng/mi, between about 3500
ng/ml to 4000 ng/ml, between about 4000 ng/ml to 5000 ng/nl, between about 4000 ng/mi to 4500

ng/ml, between about 4500 ng/mi 0 5000 ng/md, between aboul 3000 ng/mit 1o 6000 ng/ml, belween

about 5000 ng/ml to 55360 ng/ml, between about 5500 ng/mi to 6000 ng/mi, between about 6000

S1G.

. -t
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ng/ml to 7000 ng/ml, between about 7000 ng/ml to 8000 ng/mi, or between about 8000 ng/m!i to

SU06 ng/ml,

[G091]  The skilled artisan will appreciate that certain factors may miluence the dosage and timing

required to effectively treat a subject, inchiding but not himited to, the seventy of the medical discase

2

or condition, previous treatments, the general health and/or age of the subject, and other chseases

present. Moreover, freatment of a subjoct with a therapeutically etfective amount of the therapeutic

compositions described herein can inchade a single wreatnent or 2 series of treatmants,

168921 In somce embodiments, (16 in7-palmitolcate, 1ts derivatives, pharmaccutically acceptable
salts thereot, or combmations thereof, are formuiated as a pharimaceutical composition within a sott
gelating capsule. o some erabodiments, the soft gelatin capsule mcludes about 8.5 grams, about |
gramm, about 1.5 grams, or about 2 grams of the pharmaceutical composition compuising at east
20%,, at least 30%, at least 409%, at least 5%, at least 60%,, at least 70%, at least 80% or at least 90%
of C16:1n7-palmtoleate, or a dertvalive or pharmaceuiically acceptable salf thereof. In some
ebodirnents, one capsuie per dav s admomisterad 1o a subject [or the reatraent or prevention of any
of the condiions, such as gy eyes, as described herem. Insome embodiunents, two capsulies per day

are adrmmisiered to the subject. In some cobodimnents, two to ien capsules per day arc admmisicred

to the sahjecl.

16693]  Tu some grobodiments, the subject 1s a meammal, a repiile, or an amphibian, In some
embodiments, the mammal 15 any mammal, mchuding, for exampie, farm animals, such as sheep,
pigs, cows, and horses; pet amimals, such as dogs and cals; laboratory anymals, stch as rals, mice and

“ .
1
L5

rabbiis, In some embodiments, the mhammal 18 & iyman,

{Coembination {herapy with Cl6in7-palouicicate and (Other Therapeutic Agents

16094]  In some embodiments, Clo:in7-palmitoleate, its derivatives, pharmaceutically acceptable

salts thereol, or combimations thereoi, may be combined with one or more additional therapeutic
agents for the prevention or trcatment of dry eves, e.g., dry ¢ye syndrome, By way of example, but
not by way of inutation, freatment for dry eyes, ez, dry eve syndrome, can wnclude, in addiiion to
C e In7-palatoleate, 1tg derivatives, pharmaceutically accepiable saltg thereot, or combinations

T':) 7 2

thereol, but 1s ot nuted 10, Restasis™ {cyclogporime ophthalmic emulsion’ {Sandimmun, United

-

Kingdorn), antibiotics, and hydroxypropyl cellulose insert {e.g. , Lacrisert™{Valeant

Pharmaceuticals, Bridgewater, NIj,

[$895] T some erabodiments, an additional therapeutic agent 1§ admnistered to a suhbyect n

-(ﬂ

combination with Ci6:1n7-paliutoleats, its denvatives, pharmaceuticaliy acceptable salts thereof, or

r"i'

combinations thereof, such that a synergistic therapeutic effect 18 produced. Therefore, lower doses

230-

-’ 4
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of one or both of the therapeutic agents may be used m freating dry eyes, ez, dry eve syndrome,
resuiting 1 mereased therapeutic ofh and decreased side-effects.

[88U6]  In any case, the multiple therapeulic agents may be administered m any order, e.z.,
equentially or separately or even simuiltaneously. I simultanecusly, the muliiple therapeutic agents
way be provided n a singie, unified form, or m multiple Lorms {(by way of example only, either as a

single pill oy as two separate pills), One of the therapeutfic agents may be gven inmultipic doses, or

L

-A

ooth may be given as multiple doses. It oot simulianeous, the timing between the muliipie 4os
may vary petween more than zero weeks 1o less than tour weeks. In addifion, the combination

methods, composiions and formulations axe nol w be imuted to the use of only two agents.
EXAMPLES

13497 The present technology 1s Durther ilhustrated by the following exampies, which should not

be construed as hniting 1n any way., For each of the examples below, Clé: In7-palnitoleate, s

derivatives, pharmaceutically acceptable salis thereof] or combinations thereot could be used.
Exampie 1: Ci6: In7-palmitoleate in Treating Dry Eyes in Human Subjects
1G098]  Thas BExample shows the treatment of dry eves using a composiion comprising Clooin7-

palmiiclcate, s dertvatives, pharmaccotically acceptabic salts thcmc-f, or conmbinations thorcol,

[B699]  Patients diagnosed with dry ¢ye disease {as delermined by having lear osmolanty over 308
mOsms/L, which 1s the climical mummum for dry eyes, per eve} were ireated dady with a dictlary

supplement contaimmg 210 mg of C16:1n7-palnutoleate {or 30 davs.

GI0]  Tear osmolanty for lefl and nght eyes were scored at day 1 and day 30, see Table 1. A tear
o of :
osmolarity score of below 308 mOsms/L 18 normal, 308-320 mUsmis/L 18 muld dry eves, 326-340

a{Osms/L 13 moderate dry eyes, and above 340 m{sms/L s severe diy eve. Atday 30, patients also

ranked their feehing of wnprovement of dry eye on a scale of 1-10, see Table 1.

. Table 1. Treatment of Dry yes widh C160in/-palmitoieate
Patient Sex | Ag,e L Tear Osmi)idmty Tear Usmolaxity Syrniem

i i T¥ay 1 Iray 33 § Improvement
. ; (mbsms/LL) i {mOsms/i} {(hcale of 1-10)
1 iMale |69 | Lefteye347 | Lefteye308 | 5
' | Right 2l 367 | Righteye3id |
2  Male | 54 Lett eye 332 Leit eye 313 3
i . L Righteye 362 Rizht eve 314 i
. 3 - Fenale | 40 Lefteve 294 Lett eve 300 4
: : ; . Right eye 305 + Right eve 300 ;
4 Pernale | 33 | Tefteve 333 Left eye 302 i 7

i Right eye 344 Right eye 308
5 | Female {8 |  Lefteve3i2 | Leit eye 293 7 ;
, | Right eye 382 Right eye 302 ,
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6 iFemale |56 | Lefieve 33l Leit eve 314 6
j E  Righteve 325 Right eve 299 g
7 | Female |48 | Lefieve3a2 1 Leftevednz | &
I i | Righteye3d4l | Righteve307 | g
8 - Fernale | 44 Lefteve 314 i Lott eve 301 &
k k Raght eye 326 _L Right eve 367
[B181]  The results show that adninistration of the Clo: In7-palmitoleate dietary supplement

reduced dry eyes based on tear osmolanty score. For example, pavienis that imutially extubited at

least one severe dry eye, fe., patients 1, 2, 5, and 7, exhibited normal or very nuld dry eyes after 30

days of treatment with the Cls:1n7 palmatoleate, see Table |

(G102] Additionally, a majority of the pafiends reported that their ¢ves foit better after the 30 day

DR
%)

treatment with the C16: o7 -palmitoleaie nutraceniical, see Tabis

{6103] These results show that composifions comprising C16: In7-palmuioleate, 1is dertvatives,

vharmaceutically acceplable salis thereol, or combinaiions thereof, are useiul m treating dry eyes.

Exampie 2: Cloin7-palmifoleate Amehiorates Methomian Gland Dysiunction in Human

Sukbjects

16104] Meibomuan gland dystunction (MGD} 1s thought to be the icading cause of dry eye

~A

disease. This Example demonstrates that composttions comprising Cl6:in7-palnutoleate, 1t

s

derivatives, pharmaceutically acceptable salis thereof, or conbinations thereot are useiul u

ameliorating or freating MEGD 1 subjects with dry eye symptoms.

-

feI85] Twenty mne patients, each diagnosed as having moderate 1o severe dry eve

syraptoms/ MO, were selected for the study.

16106] Patients were ¢lassified as having none, mild, or moderate meibomian gland secretion

vockage by evaluating the secretion of the meibomian glands n the nasal, central, and temporal

£ £ B

regions of the lower eveiid. MGD was scored using a 0-4 grading scaie, 4 correlating with severe

dysiunction. A summary of the grading scale 15 provided below:

~

[G107] 1= meibomian glands m all 3 regions secreting/cloudy

“

[BI081 2 = meibomian glands wm 2 oul of 3 regions secreting/cloudy

[B1099) 3= meiboman glands 1o 1 out of 3 regions scoreting/cloudy

$118] 4 = no observable metbomian gland secretion in any of the 3 regions
~~’ 4t

[$111] 2+ and 2.3 are used mterchangeably and mean more than 2/3 < 1.

163121  After the manal baseling evaluation, patients received daily doses of a dietlary supplenient

A}

contaiming 210 mz of C16:1n7-pabmitoicate {or over 30 days.
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24 348 | 356 4 | 4 ’ 2 2 - hanpy
25 310§ 320 3 3 - below | below | 2 2 - zood
26 301 | 313 4 | 4 302 308 - eood
27 322 | 35% 4 4  below | below | 2 2 ' good
W 308 {349 3 I 294 323 |1 3 - zood
29 360 | 317 3 | 3 303 311 3 3 - better
(#114] 'The resulis show that administration of the C16: 1n7-palmitoleate dielary supplement

resulted 1n the improvement of iear osmolarity
that inttially exhibited severe MGy scor

showed improvement in MG secretion atter freatment with the C16:In7-palmitoleate, see Table

(6115)

sres and/or MDD scores. For exanmiple, paticnts

ts 1, 4-7, 11-13, 15-16, 20-22, 24 and 27,

} A -

’){‘

*-‘L

RN f-" 'I

‘xkq

e.g., pat

‘
-ty

Additionaily, a majority of the patients reported that their eyes felt better afler treatment

with the C16:1n7-palmitoleate dietary supplement, see Table 2

{3116}

pharmaceutically &

These resuits show that compositions comprising C1o: In7-palmitoleate, its denvatives,

cceplable saits thereot, or combinations thereof, are useful m mmproving MG

scores 1 subjects with drv eve symploms.

Exampie 3: Cié: In7/-paimitoleaie Reduees Meibomiag Gland Atrophy 1 Huraan Subiects

BII7E  Patient Seleciion: All prospective patients will be instruciod 10 ¢ease using any preexisting
o o =

dry

products, warm comprosses, and artificial tears). e hundred (100) patients, cach han
to severe dry eve svmpioms/ MG, shall be selected after b
CXpression, hssamine

Chsynclarty ana

cye or blepharitis therapy prior 10 any paseling evaluation {e.z., puncial piugs, hid hygiene

ng moderaie
land

xeing subjected 1o testing for oul

(“'O

LNy
L lids 3
A A

Schirmer’s

or eariab

ot

of both eves,

cen staining o nd conjunctiva, 1ear break-up time festing,
iYgis O nd acucous testing with and without ancsthesia.

These pationts will alse complete questionuares that are specificaily designed for the present study,
[61E8] A standardized MGE device (MGE) will be used to classify patients as having none, mild,
or moderaie metborman gland secretion biockage., LipitView Dhagnostics {TearSciences), which
includes wterforometric scanuing and meibography will be usced to assess the following cadpoints:

Methborman Gland Atrophy and S
Closure Quality,
deg

stucdy. All patient data

(6119}

supplerment contaxmng 210 mg of C16:1n7-palmiioleate tor 80 days.

tracture, Lapid Laver Thickness (LT}, Blink Rate, and Bhnk

The patients shall be separated mio {our groups according 1o the varving

ree/sevenity of MG, Severe Merbonmnan Gland Atrophy {(Stage 4) will be excluded from the

will be collected using the form shown m Figure 1.

1

After the mitial baseime evahiation, patients will recerve daily doses of a dictary

The chmical parameters of

34
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cach patient will be reassessed at 3 months and 6 months following the baseline evaluation.
Muitivanate analysis will be performed by comparing metbomian gland atrophy parametsrs at
bascline (Day 33, with those obscrved at 90 days and 180 days post treatment with C16:1n7-

palmitoleate. Patient commentary regarding the subjective improvement of dry eye symptoms and

?-

ohiective mdicia for metborman gland atrophy will be analyzed,

’-L

(61201 1t 1s predicted that at least some of the patients will show a reduction of meibomian giand

atrophy atter recewving the Clé: In7-palmiuicleate dietary supplement These resulis will show that
compositions comprising Clo:in7-palmutoleate, its derivatives, pharmaceufically acceptable salts

thereol, or combinations thereol, are uselul m freafing meibomian gland atrophy in subjects with dry

cye sy mploms.,

EQUIVALENTS

13121]  The prosent fechnology 18 not to be hrated 1 tormos of the particular ¢cmbodimnents

1
l
I

described m thas application, which are mtended as simgle dlustrations of mndividual aspects of the
present technology. Many modifications and varnations of this present technology can be made
without departing [rom 1S spirit and scope, as wall be apparent to those skilled m (he art.
Funehionally cquivalent micthods and apparatuscs withan the scope of the present technology,
addition to those enumerated herein, will be apparent to those skitled m the art from the foregoing
descriptions. Such modifications and variations are intended 1o {ail within the scope of the
appended clamms, The present technology is 10 be inuted only by the terms of the appended claims,
along with the full scope of equivaients to which such claims are entitlied. It is to be understond that
this present fechnology s not Himited to particular methods, reagents, compounds compositions or
prological gysterns, which can, of course, vary. It 1s also to be undersiood that the terminology used
herein 15 for the purpose of describing particular embodiments ondy, and 1s not mtended to be

Lmiting

(¢122] v addition, where features or aspects of the disciosure are described 1 terms of Markush

el i
E 2

groups, those sialied 1o the art will recognize that the disclosure 1s also thereby described i ferms of

any individual member or subgroup of merabers of the Markush group

[4123] As will be understood by one skilied m the art, for any and all purposes, parficularly in
texras of providing a writien description, all ranges disclosed heremn also encompass any and all

>

possible subranges and combimations of subranges thereof, Any listed range can be casily
recogrized as sutliciendly describing and enabling the sare range being broken down into at least
equal halves, thieds, gquarters, fitths, fentbs, efe. As 2 non-limiting example, cach range discussed
herein can be readily broken down mto e lower thurd, maddle thard and upper thud, efe. As will also

be pnderstood by one skilled 1n the art all language such as “op 10,7 “al least,” “greater than,” “less

35



than,” and the like, include the number recited and retfer to ranges which can be subsequently broken
down into subranges as discussed above. Finally, as will be understood by one skilled in the art, a

range includes each individual member. Thus, for example, a group having 1-3 cells refers to

groups having 1, 2, or 3 cells. Similarly, a group having 1-5 cells refers to groups having 1, 2, 3, 4,

or 5 cells, and so forth.

(0124

{(0125] Other embodiments are set forth within the following claims.

-26-
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WHAT IS CLAIMED IS:

1.

A use of a composition comprising a C16:1n7-palmitoleate derivative and a palmitate
derivative for treating or preventing dry eyes in a subject in need thereof, wherein the
composition has a ratio of the C16:1n7-palmitoleate derivative to the palmitate derivative
of 1.5:1 to 100:1;
(a) wherein the C16:1n7-palmitoleate derivative is palmitoleic acid, a
pharmaceutically acceptable salt of palmitoleate, a (C;-Cy)alkyl ester of
palmitoleate, a monoglyceride of palmitoleic acid, a diglyceride of palmitoleic
acid, or a triglyceride of palmitoleic acid;
(b) wherein the palmitate derivative i1s palmitic acid, a pharmaceutically
acceptable salt of palmitate, a (C,-Cy)alkyl ester of palmitate, a monoglyceride of
palmitic acid, a diglyceride of palmitic acid, or a triglyceride of palmitic acid; and
(c) wherein the composition induces an increase in Meibomian gland
secretion in the subject relative to that observed in the subject prior to
administration of the composition.
The use according to claim 1, wherein the composition further comprises at least 20 wt %
of the C16:1n7-palmitoleate derivative.
The use according to claim 1, wherein the composition further comprises a C18:1n9-
oleate derivative, wherein the C18:1n9-oleate derivative is oleic acid, a pharmaceutically
acceptable salt of oleate, a (C;-Cy)alkyl ester of oleate, a monoglyceride of oleic acid, a
diglyceride of oleic acid, or a triglyceride ot oleic acid.
The use according to claim 1, wherein the subject has been diagnosed with dry eyes or
dry eye syndrome.

The use according to claim 1, wherein the subject is human.

The use according to claim 1, turther comprising the simultaneous, sequential, or separate
use of at least one additional therapeutic agent, wherein the at least one additional
therapeutic agent 1s selected from the group consisting of cyclosporine ophthalmic

emulsion, antibiotics, and hydroxypropyl cellulose insert.

.27 -
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10.

11.

12.

The use according to claim 1, wherein the composition is formulated for oral, systemic,
intravenous, subcutaneous, intraperitoneal, or intramuscular administration.

The use according to claim 1, wherein the composition has a ratio of the C16:1n7-
palmitoleate derivative to the palmitate derivative of 1.8:1 to 100:1.

The use according to claim 1, wherein the tear osmolarity of the subject 1s greater than
308 mOsms/L.

The use according to claim 1, wherein the composition 1s formulated for daily
administration for 4 weeks or more.

A use of a composition comprising a C16:1n7-palmitoleate derivative and a palmitate
derivative for treating or ameliorating one or more signs and/or symptoms of dry eyes in
a subject in need thereof, wherein the composition has a ratio of the C16:1n7-
palmitoleate derivative to the palmitate derivative of 1.5:1 to 100:1;

(a) wherein the C16:1n7-palmitoleate derivative is palmitoleic acid, a
pharmaceutically acceptable salt of palmitoleate, a (C-C4)alkyl ester of palmitoleate, a
monoglyceride of palmitoleic acid, a diglyceride of palmitoleic acid, or a triglyceride of
palmitoleic acid;

(b) wherein the palmitate derivative 1s palmitic acid, a pharmaceutically
acceptable salt of palmitate, a (C,-Cy)alkyl ester of palmitate, a monoglyceride of
palmitic acid, a diglyceride of palmitic acid, or a triglyceride of palmitic acid; and

(¢) wherein the composition induces an increase in Meibomian gland
secretion tn the subject relative to that observed in the subject prior to administration of
the composition.

The use according to claim 11, wherein the signs and/or symptoms are selected from the
group consisting of stinging, burning, scratchy sensation in the eyes, stringy mucus in or
around the eyes, increased eye irritation from smoke or wind, eye fatigue, sensitivity to
light, eye redness, sensation of foreign object in eyes, difficulty wearing contact lenses,
periods of excessive tearing, swollen eyes, eye discomfort, eye pain, and blurred vision.
A use of a composition comprising a C16:1n7-palmitoleate derivative and a palmitate

derivative for increasing Meibomian gland secretion in a subject in need thereof, wherein

-8 -
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14.

13.

the ratio of the C16:1n7-palmitoleate derivative to the palmitate derivative 1s 1.5:1 to
100:1:

wherein the C16:1n7-palmitoleate derivative i1s palmitoleic acid, a
pharmaceutically acceptable salt of palmitoleate, a (C;-C,)alkyl ester of palmitoleate, a

monoglyceride of palmitoleic acid, a diglyceride of palmitoleic acid, or a triglyceride of

palmitoleic acid; and

wherein the palmitate derivative 1s palmitic acid, a pharmaceutically acceptable
salt of palmitate, a (C-Cy)alkyl ester of palmitate, a monoglyceride of palmitic acid, a

diglyceride of palmitic acid, or a triglyceride of palmitic acid.

The use according to claim 13, wherein the subject has been diagnosed with dry eyes or

dry eye syndrome.

The use according to claim 13, wherein the ratio of the C16:1n7-palmitoleate derivative

to the palmitate derivative 1s 1.8:1 to 100:1.

279 _
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