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KERATOCONJUNCTIVITIS SICCA BACKGROUND [0001] As many as 9
million Americans over 50 years of age suffer from a condition called
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is not just painful, but the condition can predispose to eye infections and
@ﬁg@%%@urred vision. Dry eye is thought to be due to either an
inability to produce sufficient tears or inflammation in the external eye.
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cyclosporine, a drug to reduce Inflammation in the eye. artificial tear
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patients treated with cyclosporine drops, only 15% of patients treated wit
tbyidspotine dropsithemonstiiléd anyrinbieaselinitaatroduatidmpueienén the
d %%Q% tgggtment period. There is consequently a substantial need for
t)lslerapie for dry eye which are more effective and which may produce
less inPeeiwayof dvensetoouss tedautions suchaas Bihylad wrsiireytificial tear
ision.. The, present discl Vi d itions.
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surprising and unexpected to use a nasal route of administration to treat
larvlorgidsbsheitdmarenthé saigsrtorskubwmoade dorhaddy preparaignsts
havehesn Jﬁﬁ@%%ﬁ&@ LSS IR Heatenes ArtiRnaldncorperatiendnte ther o o-

intranasal formulation of a topical corticosteroid or topical anesthetic
WBOmpoUANTe L Edolo FBIRE temisieshPSRtgHTg e b which 4oy
dhay, sRmetimes acaempanyqd Rpnasal administation Gt cARseIGiAAiEs ocular

reactions such as stinging or blurry vision. The present disclosure provides such methods

and compositions.

SUMMARY

An improved method of increasing tear production is by intranasally
administering a therapeutically effective amount of a capsaicinoid compound to patients
with deficient tear production. I was surprising and unexpected to use a nasal route of
administration to treat an ocular condition. To the inventor’s knowledge, no nasal
preparations have been reported for use to treat eyes. Optional incorporation into the
intranasal formulation of a topical corticosteroid or topical anesthetic compound is used
to reduce transient nasal stinging and burning which may sometimes accompany
intranasal administration of capsaicinoids.

A method of treating keratoconjunctivitis sicea, also known as dry eye is, by

administration of an effective amount of a composition suitable for intranasal
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eye is, by administration of an effective amount of a composition suitable
for intranasal Bernstein P Docket No. 41957-106462 administration
ontainin icinoid com ounds to the asal,mucosa with a resultin
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Jorticosterord is optiona I%/gi’ncluded with the
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ONSISTS ntranasal administration of a class of chemicals

ooahlﬁdmépséii hwa@ldmweksubu’tn@memndms@dmt produstionnivitheleut 0.01% to

signi irritati nto the eyes themselves. The inventor discovered that

a é?rjnlnlgﬁtya??(r)n oghapsalcmmd compounds for migraine relief resulted in a

surprising finding of increased tearing in individuals.

DETAILED DESCRIPTION

The inventor has recently discovered a novel method of producing increased tear
production {lacrimation) Witﬁout the adverse intraocular side effects noted with the
variety of eye drops utilized to treat patients with dry eye. This method consists of the
intranasal administration of a class of chemicals called capsaicinoids, resulting in
increased tear production without significant irritation to the eyes themselves. The
inventor discovered that administration of capsaicinoid compounds for migraine relief
resulted in a surprising finding of increased tearing in individuals.

Among the safest and most effective capsaicinoid utilized in this new method is
civamide (cis-8-methyl-N-vanillyle-nonenamide) a chemical which has been the subject
of two previous U.S. Patents (No. 5,063,060 and 7,244,446) incorporated here by
reference. In the course of conducting a number of clinical investigations utilizing

intranasal capsaicinoids for treatment of headache and neuralgia pain, as well as nasal
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B[%Bbtﬂﬁ Among the safest and most effective capsalcmofc)iC u%llzgd In this

new method is civamide (cis-8-methyl-N-vanillyle-nonenamide) a
chemical which has been the subject of two previous U.S. Patents (No.

sRAREIO0 %QQng@éﬁg%ﬁ%!?ﬁ?ﬁEﬁ?ﬁ?ﬂ AT G MRS TEIRE
of conducting a number of clinical investigations utilizing intranasal

poapbsaionoias:forabatre profivsadachieoah i srgralyies painl vassweffess on the
nasal 2 Bernstein P Docket No. 41957-106462 stuffiness, it was

“Yiscovered surprisingly that intranasally administered eapsaicinoids
produbeansrehsed witllbe toseproductiomwitoutiieblsdnt lotallysativerse

a yl%%tﬁrogotrgesugﬂ%% '3%91%90111%) éﬂs@%ﬁ&%ﬁ%‘wﬂgﬂ &%%H&Vaﬁﬁtigﬁs, containing about
ormulations suitable for intranasal a mInIStl'atIOI’l, such as SO|UtIQnS_, ‘
Ogifpensiansitibihsy oremis nebgais conainityg abwaty BLod dbvidi sesovt

cg) '(S)Ecl){%lply.a}llv(? ig\r/]zh%cd%a.‘pseqincclr%’dﬁ%%f Iillilqg (tjh%r r?a%%%?st%&e& 9’ Q‘%YS‘[? & spray of a
psaicin and cwarrﬁére, are introduced into the nasal passages by a drop
sauspray: ofispesolation ibe suspensivn ofitre vapsaivinbies copliseting (age nasal

WL as RO o e 0ase! MGCRA o of @ el cream, oton

or ointment. hile the above described method produces
effectivéhBtinhglabootifeaisddtedoppoehuten Withaastnenasd veiaied tear

p?(%ﬁc Jé%%tﬁﬁﬁbu%?o\%ﬁ@@ i&gxl% Q%r%}f{‘? imlipag@ig%}ﬂﬁfomw{ad vision in the

ndividuals will experience transient burning or stinging sensations in their
epesalsntidodeyiduws cothpasitionecdesied e od fiaw Rersdstect e their
nEAYENGLANFHAL SENEIRH! HIESGINA035al3I0e TEs DindncasRaralingd/or

into the capsaicinoid compositions for nasal administration amounts o
seithdy aloezicantstietc|®: ik BInbycweigAtneraldpiaiRr Effective
Gorfiegstsroid, (.04 19, 2% QyweiahthSyebilnsal i1ppasthalicsitnalude 5% by

for'example, lidocaine, prilocaine, pramoxine, and dibucaine. Such
Vol efferivol cotitedstariiromende o1 dxdmptd hyaidioritid 4l

aﬁésﬂ?er‘éf&?na%ﬁ%; fﬂ@&%ﬂﬁ'@@ﬁi%@? %a%gﬁﬁmﬁm%gmﬁﬂﬁtﬁ Such
salts. [00013] A method of quantitatively determ_lnlng the amount of

tqptaaHy AiByiveriiling dedijsrineluge s srsent! pRTBROAp ARG tiRgious
sipRrs-aRd-Medaring theveight 8lemethasone and its salts.
A method of quantitatively determining the amount of tearing is by weighing a

dry filter or absorbent paper before applying the tears and measuring the weight after

application of tears. The difference in weight provides the amount of tears secreted.

EXAMPLES
Examples are provided for illustrative purposes and are not intended to limit the

scope of the disclosure.

Example 1

Thirty (30) normal volunteers divided into 3 separate 10 subject panels

(.0075% by weight civamide nasal spray administered twice daily, 0.01% by weight

civamide administered twice daily, and 0.015% by weight civamide administered once
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Bggisieittion of tears. The difference in weight provifles thS @Rt b tard 0462
secreted. EXAMPLES [00014] Examples are provided for illustrative
purposes and are not intended to limit the scope of the disclosure.

Example 1 [00015] Thirty (30) normal volunteers divided into 3 separate
ol BA BARBR AN TR RRSE ey RN oy e
cBvalaling dhednoakefierts Hthey08peliehedvight clidmide nasalispray
administered twice daily, 0.01% by weight civamidg administered twice
A 00895y WGP ST e e S Bt o v
diockebMNenddOmerdded62ardaily. Ten (10) of 10 (100%) of the subjects in
each of the two groups receiving civamide twice daily related that they

exper reased lacrimation (tear production), while 9 of 10 (90%)

of subjegtsutiizing ;Rl&%s bytweighhoivarideonoen diidyppxperiengeaticipated
_increased te,arinﬁ. Example [9%016 FiftaXJ-I{]ive ;}553 gatientstwitfk of

i adlsltoP PRRIEERoRcaEpdicAiitid) PAtaiiated iy SaBUBIEBRAg

e
placrlg-aanioled 2 week evalhationefithe:syropiomatidxelel nafid red,

patients by 0.01 % by wejght civamide nasal spray. or placebo nasal spray .
(RO ot SR SR R TSR El ey L 0BT 47 L b g & Temide
sBrL Yepoinadmicle c spiayesepor el intreasest iteasing phubdenQfd af patientsic

an placebo noted such a side effect. Example 3 [00017] Thirty-four (34)
¢fi&tibnts with migraine headache applied 0.025% by weight capsaicin

creamglgaiigie Basal mucosa for relief of their headache. Seventy-three

el Ao elen el e plel sl headeches g
kAriotibesepatienisstt parteshifioredsde fearingeadalside effatt-three percent
(73%) of such patients noted some relief of their headaches 4 hours after administration
of 0.025% capsaicin cream. Forty-four percent (44%} of these patients reported
increased tearing as a side effect.

Example 4

In a study utilizing 0.025% by weight civamide nasal drops administered once
daily for 1 week to 28 patients with episodic cluster headache (a severe form of
vasomotor headache that occurs in general 4-24 week clusters), 9 of 18 patients (50%) on
civamide nasal drops had increased tearing versus (0 of 10 patients (0%) on vehicle
control.

Example 5

In 112 episodic cluster headache patients administered either 0.01% by weight
civamide nasal spray or inactive control (10% NaCl) twice datly, 36 patients (51%} on

civamide spray and 3 patients (7%} on control reported increased tearing.
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xamplfe 4 [00018] In a study utilizing 0.025% by weight civamide nasal

drops administered once daily for 1 week to 28 patients with episodic
cluster headache (a severe form of vasomotor headache that occurs in

gener?é—%él\é\/gek clusters), 9 of 18 patients (50%) on civamide nasal
drops 1t ased tearing versus 0 of 10 patients (0%) on vehicle

control VExpwtiphés5 [0D01S N 11 dsisodisilester iesskicptig s o by

\9(9 1‘{‘\1[% _%E?Six?m%{n%%a"{{’a@ﬁ\j\’%g'élEu?évx%m@'%fQﬁé@'rﬁ%@}ﬁeEnmCWh reported
coritrol (10% NacCl) twice daily, 36 patients (51 %) on civamide spray an
iBcpatiehis (To6)tion sotitol fapories orpRlset fapirlc L BERTEISIFAD.

Docket No. 7-106462 Example 6 [00020] Two patients with migraine
head;e“t%ﬁaésﬂ%grger were administered 0.025% by weight capsaicin cream
intrandisatyfoiersuté diehiatior thiei Anigiaine baitcBEY HPbI ditgredsegious
E!)%%['ﬂ] tio) 1%??%%9]1@1@9%@@%%@@@ ngt.b@x RAPEHEE M docaine,
Example 7 [00021] Forrnulations of civamide nasal spray can be prepared
dilittedbw dosesbfevaltivus Toead (ke iealp ehTESHHEIER HBITPIEop g 1ds from
Pe9% Ry WBIoRY Qf ATRAMAXI NG IARCRAINS IRNCAING FRTHRGRINGHRRISBAHSe, (heir

and related compounds, or topical corticosteroids from 0.01 % to 2.5% by
saltignt Takiedinornyeredoitssinse tdmbisEng Bt srAeiRaS S Py

o ggtggﬂgi&eé&g%ﬁ%@pounds to reduce initial nasal irritant reactions
produced by capsaicinoid compoundsmLOOOZZ] While the foregoing is a
descriptioieshererpeefarr b dsisoaiinesisles mefano sagdivwnine feadily

1@9@%@@&%&1%@%%{&5%@% thatvarinus imedificatiansaioay e madaions

therein without departing from the true scope and spirit of the invention as
8@y mﬁmqﬁqﬁ@rgﬁpgﬁ@@@@@mpg from the true scope and spirit of the invention as

set forth in the appended claims.
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- amount of a composition comprising capsaicinoid compounds, suitable
for intranasal administration to the nasal mucosa for the treatment of
%lgra}é%%onjunctivitis sicca. 2. The use of claim 1, wherein said capsaicinoid

fr‘h und is selected from the group consisting of capsaicin, civamide,
acetylated cangssturesfdtceapsaicinnanda cvamide;candsaltsiof allishibeacid
aforem(?‘ﬁtione(g ca[psaicipoidﬁ.r]aThe Lse Oftd?fm 2, y\(hereirl ﬂile-th reatment of
A R CEH D U R B SRR e O POEHERTRA Fahgs Bpiment o
Keeiweern ahaui.8R14 by weight to about 5,0% by weight. 4. The use of
claim Jffs furthﬁﬁ[comprfsir%% ave icle. for a, composition suitableéor lected fr
adminfstration'to tie Na&H mudoSA Wi, e?ﬁ?ﬁ‘@%%%ﬁ%l%efg%%lfg ted front™ "
tHiergray pocongigtintcaf soditiansysidspensinsdoreamsyeintments; gelsnd
and mucosal patches. 5. The use of claim 2, further comprising a topical
e o AR L ARSI B AR 5P R 5. inahich said
topicak anestiigtiads seteaied frohe@irgioumpdicmindlvdesqiaimoxieesnt within

idocaine,.dibucaine, prilgcaine, their salt compounds of essentially .
RS Oh 5B T ST L e Vit SO s i ugieht
present in the'hanmaumi @fizl o ufudiesdaralrouit H0%hixy weighto8i1pbhigiatsenitable

of claim 5 ,herEi said tqpical corti oster%id islse cted from group
for a Humgffra Lon 1o the Rasal mucosa, wherei the Yelucle 1 selected the group
which includes hydrocortisone, triamcinolone, betamethasone, their salts

candstielateddompoundecdsithe usend, clain &)ty ireremdheuvopidabatches.

) L . 0 0
corticqsteroi s presantin 1he amaunof ABoUL 0,03%6,19 800UE 2. 5% B
weight."10. A'methaod of treatihg kefatoconjunctivitis sicca by
cadministrtation of an effective amount of a composition comprising

capsaycinoid compounds,; suiale 1or, iepasal AAIpRHANR Q. e om a
nasal mucosa.

group which includes pramoxing, lidocaine, dibucaine, prilocaine, their salts and
compounds of essentially the same function.

7. The use of claim 6, wherein said topical anesthetic is present m the
amount of about 0.1% to about 5.0% by weight.

8. The use of claim 5, wherein said topical corticosteroid is selected from a
group which inctudes hydrocortisone, triamcinolone, betamethasone, their salts and
related compounds.

9. The use of claim 8, wherein the topical corticosteroid is present in the
amount of about 0.01% to about 2.5% by weight.

10. A method of treating keratoconjunctivitis sicca by administration of an
effective amount of a composition comprising capsaicinoid compounds, suitable for
intranasal administration to the nasal mucosa.

11.  The method of claim 10, wherein said capsaicinoid compound is selected
from the group consisting of capsaicin, civamide, acetylated congenures of capsaicin and

civamide, and salts of all of the aforementioned capsaicinoids.
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I%ﬁ.nﬁlﬁlg method of claim 10, wherein said capsaicinoid coor%p%un% IS ’

selected from the group consisting of capsaicin, civamide, acetylated
congenures of capsaicin and civamide, and salts of all of the

aforemgntion Fin0ifs, & BamSISiR s DASKELNG: A1957:108402cn
12. Thn]e%metho E@%ﬁgﬁgﬁg\%ﬁeréin thefgaﬁgg%?gédﬁé%%cp%ouﬁdufs Vs
pridse Htewithinahsacomposigen irbel vangetof b drieEn bh ot ghor1dwby >.0% by
%ei#?lpt to about 5.0% by weight. 13. The method of claim 10, further
comprising a vehicle for a composition suitable for administration to the
nasal mucosahwhietbin! e hehidle iwthie cedifromahe drolgd@onsistipepition
S%E%BFI’%?Q% %H§H§ﬂféﬁ@8 wf%é?%%%% nRIPENC IR SRISANLRUEISALRRIGNESm the
14. The metho of claim 11, further comprising a topical anesthetic or a
gopipabostticesté roittivss, Fhepmethod ofemaimoikmienivhichs said topiewl patches.
anesthgfic is sglegled rom.a; drovpbish ociidas Pramexine, didogaing.
dibucgﬁé, pr?lsoczjciir%%ef?otégﬁkg% ?om’d comr%ourﬁi oé;ss%ntially’lthe same.
thimetiowrti®sTeidnethod of claim 15, wherein said topical anesthetic is
presentdn th%h%%%%doctfacqgl% 94:!‘0(1(1 %%0%@ tg%’c,QP’aW@J@]QEJTs ThEcted from a
method of claim 14, wherein said topical corticostéeroid is selected from a
groppihicnidelled esanyerocohiseapictrinbhicitioi na | dratamdiaselie atdeir

c%%?mfr{b@ 5?@&%?8599%’5‘9& }8,.Fhg method of claim 17, wherein the
topical corticosteroid is present in the amount of about 0.01% to about

2.5% By weighte method of claim 15, wherein said topical anesthetic is present in the
amount of about 0.1% to about 5.0% by weight.

17.  The method of claim 14, wherein said topical corticosteroid is selected
from a group which includes hydrocortisone, tniameinolone, betamethasone, their salts
and related compounds.

18.  The method of claim 17, wherein the topical corticosteroid 1s present in

the amount of about 0.01% to about 2.5% by weight.



