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30
Throughout this specification, including the claims which follow, unless the context
requires otherwise, the word “comprise,” and variations such as “comprises” and
““comprising,” will be understood to imply the inclusion of a stated integer or step or group
of integers or steps but not the exclusion of any other integer or step or group of integers
35 orsteps.

It must be noted that, as used in the specification and the appended claims, the singular

forms “a,” “an,” and “the” include plural referents unless the context clearly dictates

otherwise. Thus, for example, reference to “a pharmaceutical carrier” includes mixtures
40  of two or more such carriers, and the like.
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The multiple actions of (-)-menthol and related cooling agents on sensory processes are

utilized in compositions for foods, confectionery, flavors, chewing gum, mouth fresheners,

40 lipsticks, and other comestibles (e.g., items put in the mouth), beverages, tobacco
products, toiletries (e.g., after-shave lotion), over-the-counter pharmaceutical compositions
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dimethylsulfoxide, and butanols are not used in topical (skin) formulations because of
known or potential hazards. Instead, two or three carbon alcohol solvents such as
ethanol, isopropy! alcohol, and racemic 1,2-propanediol are frequently used.

25  As described herein, the Inventor has made the surprising and unexpected discovery that
(R)-1,2-propanediol is potently less inhibitory than other alcoholic solvents and thus is an
ideal vehicle for the delivery of chemical coolants. (R)-1,2-propanediol has the advantage
of increasing, often by at least two-fold, the potency of most coolants, as compared to
racemic 1,2-propanediol.

30



Anot her aspect of the invention pertains to use of (R)-1,2-propanediol to

i ncrease the potency of a cooling agent conposition. 5Anot her aspect of the
i nvent i onwpentxioss2t 0 a cosnetic preparation (e.g., an eye/gekeyiep3gr oduct)
conprising a conposition (e.g., a cooling agent conposition), as described
her ei n. Anot her aspect of the invéntion pertains to a toiletry
preparation (e.g., after-shave |lotion) 10conprising a conposition (e.g., a
cool i ng agent conposition), SUMNMARYOBFHENNVENTIONS Wi || be appreci ated by
one of skill in the art features and preferred enbodi nents of one aspect
of the invention will. also pertain to other aspects ?f the i nvent.
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20  Another aspect of the mven?on pertains to a toiletry preparatlon (e.g., after-shave lotion)

comprising a composition (e.g., a cooling agent composition), as described herein.

Another aspect of the invention pertains to a composition (e.g., a cooling agent

composition), as described herein, for treatment of the human or animal body by therapy.
25

Another aspect of the invention pertains to a composition (e.g., a cooling agent

composition), as described herein, for treatment of in the treatment of sensory discomfort,

especially sensory discomfort of the skin (e.g., itch).

30  Another aspect of the invention pertains to a method of treatment of sensory discomfort,
especially sensory discomfort of the skin (e.g., itch), as described herein, comprising
administration of a therapeutically effective amount of a composition (e.g., a cooling agent
composition), as described herein.

35  Another aspect of the invention pertains to use of (R)-1,2-propanediol, as described
herein, in the manufacture of a composition (e.g., a cooling agent composition) for the
treatment of sensory discomfort, especially sensory discomfort of the skin (e.g., itch), as
described herein.

40  Another aspect of the invention pertains to use of (R)-1,2-propanediol to improve the
cooling activity of a cooling agent in a liquid composition.



15known to be densely innervated with cold receptors, second only to the
surfaces of the eyeball and anogenitalia. Tingling, cool and cold

sensat i ongof2mmosdre skin nmay be experienced and rated fecridismiwfossset and
intensity. As described herein, the Inventor has studied a range of
al coholic solvents (i.e., saturated 20al-i phatic Cl-Caal kanes havi ng one or
two hydroxy groups) for a range of cooling agents. Surprisingly and
unexpectedly, (R)-1,2-propanediol was found to cause substantially |ess
interfer ] [We i i ki thelS

conpar ed%%ﬁewggﬁﬁgﬁhg?@ghgﬁ @lgf{sdgl%\}g#? é o{?ﬂcﬁ%ﬁfﬁgﬂ%%?giﬁﬁ%pggﬁedi ol),
many of \RStEASY CbAFPRNEIAPeR) CERO§ 9800l i ng action. Wthout wi shing to be
bound by any particular theory, the inventor believes that this effect is

rel at ed tghoii? a8hédt 8PHRENEhtiSn Partdiistodf cdsmetiéf)?epﬁfé?ibﬁm@g.l,gﬂo-eye make-up
1,2-Prop Ive nol ec
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speci fi caﬂr??d)‘,c t%@’pé'éwggrfogfp(?ﬁ{t'é? ??'ﬂ‘eafs) RS Bﬁgowsgl%ﬁh%rg g’leg%g)ﬁ? er may be
in the (Reren. (S) configuration, 30and so gives rise to two enantioners
referred to as (R)-1, 2-propanedi ol and (S)-1, 2-propanedi ol .

R-1,2-P, i 3) - 1, 2= i any f
cnant | oD pect il s ey BRARRH brebataiclile o, afpihalebidy;
35defliOnedomprisiig armpostion 8.9 oA c8PINGAIST $3MRATEIRD): GREESEIRANF e Rss t he
nolar fraction of the mnority enantionmer (fmiN): WO

20121 098342 FFLCRRILEMAPAP3Re & & 1 eanl Bha pAe RGBT e of

enanti onmers , as a\ racem c an%ure Qe {ace\%g has 5an

enant i omeANE@sERetd the Ipygntigh wWillalso PAtaln I OtRARPEETHEf NFdRVeN S8 nant i omeri ¢
excess (EE) of one. Consequently, a sanple of 1,2-propanediol may be
described as: "racem c 1, 2-propanedior an equi nolar m xture of

(R) -1, 2-propanedi ol and 10(S)-1, 2-propanedi ol having an enanti onmeri c excess
of zero; "(R)-1,2-propanedior pure (R)-1,2-propanedi ol having an

enanti onmeri c excess of one; or a mxture of (R)-1,2-propanediol and

(S)-1, 2-propanedi ol having an (R)-1, 2-propanedi ol enantioneric excess of
greater than zero and | ess one); or



"(S)-1, 2-propanedi or pure (S)-1,2-propanedi ol having an enantioneric excess
of one; 15or a mxture of (S)-1,2-propanediol and (R)-1, 2-propanedi ol
havi ng anw0S3pt2l09834pr opanedi ol enanti oneri c excess of greatraB2bh@nomer o and
| ess one). Exanples of "(R)-1,2-propanediol” (R)-1,2-propanediol (fmAl)
(S)-1, 2-propanediol (fm N (R)-1,2-preganediol (EE) 1.00 0.00 1.00 0.95
0.05 0.90 0.90 0.10 0.80 0.85 0.15 0.70 0.80 0.20 0.60 0.75 0.25 0.50

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a graph of cooling intensity (units) as a function of time (hours) after
application for five cooling agents, CPS-410 (filled circles), CPS-412 (squares), CPS-369

5  (triangles pointing down), CPS-368 (open circles), and CPS-411 (triangles pointing up),
all at a concentration of 5 mg/mL in a solvent mixture of 1% ethanol / 99%
(R)-1,2-propanediol (v/v).

Figure 2 is a graph of cooling effect (units) as a function of time (hours) after application,

10  for the cooling agent WS-5 at a concentration of 10 mg/mL in ethanol containing 0% (v/v)
(diamonds), 10% (v/v) (squares), 20% (v/v) (triangles), or 40% (v/v) (circles) of
(R)-1,2-propanediol.



0.70 0.30 0.40 0.65 0.35 0.30 0.60 0.40 0.20 0.55 0.45 0.10 Additionally,
(R -1, 2-propanediol is a relatively safe conpound for human use because the
20r acematwoi81220o8®ady accepted as a sol vent for cosneti esTarB2011/000938
pharmaceuticals (see, e.g., Lakind et al., 1999). In rodents, the nmedian

| et hal dose of racemc 1, 2-propanediol-&s about 25 ng/kg of body weight,

I ndicating that |arge doses can be adm nistered orally w thout immedi ate
danger. An estimted "safe" dJdRETAOQEDHMESORIPTHANed on i ntravenous i nfusion
studies of racemc 1, 2-propanediol, is 1 g/kg body wei ght per day (see,
e.g., 25WIson et aId 2005). Furthernore, the nmetabolic pathways of the
two enant '9._propanedi ol generate L- and D- lactic acids which
are then converted to pyruvate and then acetic acid by natural endogenous

%mggg&lzp dEéoc(llﬁ % eft-idto b&d@ﬁéﬁéﬁkn 8tmedium th&d&Iquid dNaamally liquid, |t is
pr edi ct ed’SSHA EB 6?"(?‘ %ch\’%iﬁodltge f%ou'cﬂ 38%’93@%1%@1? W%ﬁgr%% éércgg'

recept or (acgntﬁ@ppmaqtlwm s shown here for the first time that cool ness
sensations in humans from chem cal cool ants are bl ocked by certain al cohol

Shat Uy AN Th o ESHERIRIRaSEhRY BRrREr e REGE LS o DY = Y

t hat i"?[ Q | coholic
sol vel s vahigus mlgentgcahw H’é% We‘H? ving tHe t?%é“%?'?“\?é?? te% SB'HE a@asmgy
cool ant s. agpR)ingl0.20 pr oA NEdofdhe balatidrnentatheaskiragieface using reatpmtjppest t en by at

'18?“2 {03 pﬂap%ﬂor *be QBbSHE YA RfiaBRBiace I8! BPIES! apBlicatiBARANE kihAbbAs B C
P pper lip ?above the vermilion border of the lips), on the philtrum, lateral to the philtrum
untit the nasolabial folds, and on the lower nostrils (subnasale). This part of the face is
15  known to be densely innervated with cold receptors, second only to the surfaces of the
eyeball and anogenitalia. Tingling, cool and cold sensations from the skin may be

experienced and rated for time of onset and intensity.

As described herein, the Inventor has studied a range of alcoholic solvents (i.e., saturated
20  aliphatic C4-C,alkanes having one or two hydroxy groups) for a range of cooling agents.

Surprisingly and unexpectedly, (R)-1,2-propanediol was found to cause substantially less
interference with the cooling actions of various cooling agents, as compared to the other
alcoholic solvents (including (S)-1,2-propanediol), many of which completely blocked

25  cooling action. Without wishing to be bound by any particular theory, the inventor believes
that this effect is related to the stereospecific nature of (R)-1,2-propanediol.

1,2-Propanediol is an optically active molecule and has one chiral centre, specifically, the
carbon atom at the 2-position. This chiral center may be in the (R) or (S) configuration,

30 and so gives rise to two enantiomers referred to as (R)-1,2-propanediol and
(S)-1,2-propanediol.

OH
(R)-1,2-Propanediol )\/OH
. QH
(S)-1,2-Propanediol A _OH

A mixture of enantiomers may be described by its enantiomeric excess (EE), which is
35 defined as the molar fraction of majority enantiomer (fua,) less the molar fraction of the
minority enantiomer (fu):



The identification of (R)-1, 2-propanedi ol as an ideal solvent for cooling
agents permts the design and preparation of new liquid and partially

| i quid f owoubetdoesas for use as topical nmedicaments. 15 Ppomr/gseanploeyss
experinental studies described herein denonstrate that a solution of 5

ng/ mL CPS-410 in 1% ethanol / 99% (R) ~B-2- propanediol (v/v) is remarkably
potent and effective on keratinized skin surfaces for the treatnent of skin
di sconfort, especially itch. 20Thus, the present invention relates to
conpositions (e.g., cooling agent %%r@pM%Ji_tfiMons) conprising a cooling agent
di ssolved in (R)-1, 2-propanedi ol , as descri Bed herein. The pr esent
invention also relates to the preparation of such conpositions, and the use
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treat gentaménaﬁﬁmeﬁcyeze@_@s @EERer Qbfo, ASREGhAN I PAS A endhtisiiecantesy the
skin (e h). Cooling Agent Conpositions One aspect of the

g Ifc

i nventi or‘EfE%O P¥onposition (e.g., a cooling agent conposition) 30conprising
a cooling agent dissolved in a solvent conprising (R)-1, 2-propanedi ol .
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(R) -1, 2- pr opanedi 0 e enbodi mentd,I t he z'ol vent conprises 100% (v/v)
(R) - 1, 2- pirgHHeMBETOP*Cepsh OlbiEA g iZREaNe IBHRodi Yent conpri ses 95- 100% (v/ v)
(R) - 1, 2- ps tiSpRepropanediol'opered 802 prepanedichbavirty e AtadioMsric s&eess®f 2089% (v/ v)
(R) - 1452- P&OPRARERE Bf (S)1T0-BRPaRENOHNIRRY-1 2L fi8psRId\GE RavieP EI ($)SE2-piipahedith (Vv/ v)
(R-1,2-pro gnedi.olf. )I n BE@ errE]odi %onz I%Ff]'seoéﬁl vent conprises 80-100% (v/v)
(R -1, 2- p‘?’ﬁ% pragfiopxcess g 9RAHEEE AR IERTS ©1He sol vent conpri ses 75- 100%
(v/iv) (R -1, 2-propanediol. In one enbodi ment, the solvent conprises 70-100%
(v/iv) (R)-1,2fpropanedi ol . [ExampteLoM ) NBREopahbéiosol vent conpri ses 65-100%
(v/iv) (R -1, 2rprapanediol—troneerbodinent st Vel SREmEI Ses 60- 100%
(viv) (R-1, 2% pr(ggg}?e%[98+rfed'°rll ()ne(ggﬁrblﬁég'{oggﬁd?o't he Q;gi \’/% OF)corrpri ses 55-100%
(viv) (R)-1,2ipropand®idl . 151 n one enbodi ment, [the sol &t conprli ses
50-100% (v/v) [(R -1, 2t.po opanediiol . I n @oe enbodiinent, tMh&0sol vent
addi tional ly ecenpris SgiL T etatirvety sngpkproportion of gg- C3arkanol , for
exanple, to i pprave t solubillity of fhe cooling-agent %gppr one
embodi ment, the sol veh80additi dnal Iy c®iBrises 0-1% (v/8P%C1- c3alkanol . 1n
one enbodi ment, the spByent additional 0y5conpri ges 0-2%0(0/ v) Cl-|C3al kanol,
I n one enbodi frerts—th otventadditiogghty Tomurises OpgPp (V/ V)
Cl- C3al kanol , {1n one enbaodinent, the solvent additionral Ajfs{ﬂf}%rrpges 0- 4%
(v/v) Cl-C3al kanol, 1%7%ne enbodi nent,O2Re sol vant addi Pi°8nal |y clonpri ses
0-5% (v/v) CliC3alkanmpbp 25 The term "@€36C3al kanol " is Ddlended tjo refer to
conpounds of rhe—+formgg RO —where Ryizg & satuyratred apigghatic G, - C3al kyl
gr oup. The CliC3al kandl's are nethanol et hanol. ".L‘—pf.—epanﬂl —and
i sopr opanol . 801 n oned-8fbodi ment, the 84Pvent additionaPi?? conprikes 0- 1%
(v/v) ethanol | Tn onepesbodi nent, the 8dbvent additi onablY conprijses 0-2%
(v/v) ethanol —tHrorme—enbodinent;,—the sotvent—aaditionat Ty conpri ses 0-3%
(v/v) ethanal. In one enbodi nent, the solvent additi o:}g |y conpri sestho- 4%
(v/v) et hAgdtionally (Rid. ZpioBanarinlis a felatively|spissomaRRne iy AR & M5ePESs"E- 506
(v/ v) 2@t hasgeate is already accepted as a solvent for cosmetics and pharmaceuticals (see, e.g.,

Lakind et al., 1999). In rodents, the median lethal dose of racemic 1,2-propanediol is

about 25 mg/kg of body weight, indicating that large doses can be administered orally

without immediate danger. An estimated “safe” dose for humans, based on intravenous

infusion studies of racemic 1,2-propanediol, is 1 g/kg body weight per day (see, e.g.,

25  Wilson et al., 2005). Furthermore, the metabolic pathways of the two enantiomers of
1,2-propanediol generate L- and D- lactic acids which are then converted to pyruvate and
then acetic acid by natural endogenous mammalian enzymes (see, e.g., Ewaschuk et al.,

2005).
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35 For exanple, in one enbodi nent, the solvent is: 95-100%

(R -1, 2-propanediol / 0-5% ethanol (v/v). For exanple, in one
enbodi mrenvo 2irmesnbvent is: 4097-100% (R) -1, 2- propanedi ect/cE20B%0e438anol
(v/v). WD 2012/098342PCT/ GB2011/000938 - 12 - For exanple, in one
enbodi nent, the solvent is: 98-100% (R0 41, 2- propanedi ol /0-2% et hanol
(v/v). For exanple, in one enbodinent, the solvent is: 599-100%

(R -1, 2-propanediol / 0-1% ethanol (v/v). Exanples of suitabl e solvents

1% SR g e ol Ao
et hanol ('RVFU?re vg@;b/@@gtorlaogvi}pgp% nherg, 5??6\"‘%/?8‘5“ N8 95%

(R) - 1, 2- peapativedirohumariitat kheroical aoblants dré lbiockedbye odrtain aleolgl soiventsol vent
addi ti onal |y conprises water. A relatively large pr oport ion of water can be

i ncl ude th bsta aII red t

agent and r\ﬁlf‘}‘Fdltﬁ? s’?ﬁ ?51’ s'ﬁﬂ%ﬁhﬂ Ef?p%gggn c?)g?r'y tXRPﬁ eDrcog]%lg,r?égng
agent. |rns pnten@,nlbsﬂjlnh@ﬁory thareotbet aleeholiadelivents aad tWaScts)mtdleg@@hM%f% the/ v)
wat er . ?cfénb @F&éﬁﬁi’é@@bﬁlﬁﬁtts, (Rhe, 2s¢:»byae1w|oaﬁléh fhe @aedntyge offperessing, @ft20%

(v/v) wate i i I nprises 0-15%
(v/iv) wa b rat I<=1=ar§t 'fom (cjﬁ :@Q& of H%%t éo 1%/@% aggﬁ"%{"%ﬁ% +éyénﬁ§rrpr| ses 0-20%
(v/ v)10\/vat182 prapanediel enmbodi nent, the sol vent additionally conprises 0-25%
(v/v) water. In one enbodi ment, the solvent additionally conprises 0-30%

/ t %
E\é) V)l ‘é"apﬁ% plg%rg dgﬂ[oneﬁ?gﬁg %&n‘é@% SQJQPQJeEPerIve& 132 c8in %@Ent‘s%errﬂ@sﬁalgg /one

angl|
enmbodi merflesignand s‘ﬁ?%ﬁtiml‘g“ey B'dl%ﬁ%acﬁﬁyra‘ﬁgiﬂfé‘ﬂ(?ﬁé@ﬁ 8 uye 82 %'03 t hanol
0- 10% watreedi€aments. For exanpl e, in one enbodi nent, the solvent is: 75- 100%
(R) - L152- propanedi ol / 0-5% ethanol / 0-20% wat er (v/v) 35For exanple, in

one enbo nment he s
d}'—Lor exal’npfe experlmenpar] u%les described herein demonstrate that a solution of

5 mg/mL CPS-410 in 1% ethanol / 99% (R)-1,2-propanediol (v/v) is remarkably potent and
effective on keratinized skin surfaces for the treatment of skin discomfort, especially itch.

20 Thus, the present invention relates to compositions (e.g., cooling agent compositions)
comprising a cooling agent dissolved in (R)-1,2-propanediol, as described herein.

The present invention also relates to the preparation of such compositions, and the use of
such compositions, for example, in therapy, for example, in the treatment of sensory

25 discomfort, especially sensory discomfort of the skin (e.g., itch).

Cooling Agent Compositions

One aspect of the invention is a composition (e.g., a cooling agent composition)
30 comprising a cooling agent dissolved in a solvent comprising (R)-1 ,2-propanediol.

Liquid Compositions

In one embodiment, the composition is a liquid composition (e.g., a liquid cooling agent
35 composition).

The term “liquid” is used herein in the conventional sense to mean a material that has the
physical properties of a liquid (as compared to the physical properties of a solid or gas) at
standard temperature and pressure (i.e., 20°C and 101.325 kPa).

40



65-100% (R) -1, 2- propanedi ol / 0-5% et hanol / 0-30% water (v/v). Additional
exanpl es of suitable solvents include: 4095% (R) -1, 2- propanedi ol / 5% wat er
(viv); 94%v0(R2mbsR2pr opanedi ol / 1% ethanol / 5% water @erGB2011W00938

2012/ 098342PCT/ (B2011/ 000938 - 13 - 93% (R) -1, 2-propanedi ol / 2% et hanol /
5% water (v/v); 92% (R)-1, 2-propanedi oi1/ 3% ethanol / 5% water (v/v); 91%
(R -1, 2-propanediol / 4% ethanol / 5% water (v/v); and 90%

(R -1, 2- movganedi ol / 5% ethanol / 5% water (v/v). 5 90%

(R -1, 2- propanedi oI / 10% water (v/v); 89% (R)-1, 2-propanediol / 1% et hanol

/ 10% wat / R di ol 2% /[ 10% y /v);
O vt gt e WD s M SRAS Shamizcad (A0S wobgaal o (V1
(R -1, 2- propanedl ol / 4% ethanol / 10% water (v/v); and 85%

(R - 152- ph 8RABRBb&MeND I LEIIEM ompAdts \uBbEMM k ), 2-p3894nebt. 1, 2- pr opanedi ol

| 20% wat | b /
5o95n (e onb YbbameRliE éelvéz\?ﬁémﬁﬁ%%%% Pdmvvoéﬁ gﬁveéneﬁ% water (viv);
(R) - 1, 2- pn epaaedpd@iment, Y sqlvenh 6pmprisesd0ntA0 (%) /(R)-1.278993M=AIok 2. pr opanedi o
I 4% et hanehe EmBOameat, @ie $oivent compliseédEs (0% (Ll/\l)-(ﬁfdlpaﬂephrfddldl 5% et hanol /

20% wat A 0 9 %

(R) - \ivazerl? éxé\éegc’&ﬁ] ?t/‘}rsﬁc{l#ngc{%ﬁﬁ%% R{O/( (/Eftz‘;:g&g%ﬁd Jr > /r opanedi ol
| 2918t hdﬂBPeP”@GWf dhe $alyant compysesd- 1003 B\ B drRiPPanesigl et hanol / 30%
wat er (v/Inpne 66odiRent, tiZe solvardoedpides/ 7049608 hawdR)-N, 2309pavedend. (v/v); and

ggF\S/OeA)n'E Rl %n% embeglﬂi%%g'tﬁé sélve’?%%:ﬁ@?ﬁi&l 65{ 1G9 QNAL RS- 1(2Vy5r3banea3|' Olngl ! ;,S the

per mi ttega\ég)e Fﬁé g’g}e@gn@%ﬁéﬁerﬁ%@%% MWS}R&FH pronHée i?gent ages of

t he reci tiedneempodierent tiiesgvent cRNpISER-55 B &) dR)- 1&mamﬂedloénd wat er) may
add yg t Qn 3n8eARBHINeNE She3SiIEHN cdPBrisadi 30016098 (3| (RNG 2-pragsnedivl of ot her

| i qui d conponents, for exarrpl e, other co-solvents. For exanple, the
enbodi ment described as "90-100% (R)-1, 2- propanedi ol / 0-5% et hanal / 0-5%
wat er (v/Ivpne gapodiment, iee srlvant ppedigoradly cgmpnm% (etatively smal GrRESEHINAT / 0- 5%

C,-Csalkanol, for example, to improve the solubility of the cooling agent.

20 In one embodiment, the solvent additionally comprises 0-1% (v/v) C,-Csalkanol.
In one embodiment, the solvent additionally comprises 0-2% (v/v) C4-Cjalkanol.
In one embodiment, the solvent additionally comprises 0-3% (v/v) C4-Csalkanol.
In one embodiment, the solvent additionally comprises 0-4% (v/v) C,-Cjalkanol.
In one embodiment, the solvent additionally comprises 0-5% (v/v) C4-Csalkanol.
25
The term “C,-Cialkanol” is intended to refer to compounds of the formula R-OH, where
R is a saturated aliphatic C,-Caalkyl group. The C;-Csalkanols are methanol, ethanol,
n-propanol, and isopropanol.

30 In one embodiment, the solvent additionally comprises 0-1% (v/v) ethanol.
in one embodiment, the solvent additionally comprises 0-2% (v/v) ethanol.
In one embodiment, the solvent additionally comprises 0-3% (v/v) ethanol.
In one embodiment, the solvent additionally comprises 0-4% (v/v) ethanol.
In one embodiment, the solvent additionally comprises 0-5% (v/v) ethanol.
35
For example, in one embodiment, the solvent is:
95-100% (R)-1,2-propanediol / 0-5% ethanol (v/v).

For example, in one embodiment, the solvent is:
40 97-100% (R)-1,2-propanediol / 0-3% ethanol (v/v).



35 ethanol / 0-5%water / 0-10% other |iquid conponents (v/v)" and
enconpasses a mxture which is, for exanple, 90% (R)-1, 2-propanediol / 2%
et hanol /wé%owategss2/ 5% ot her |iquid conmponents (v/Vv). PADGB2011/000938

2012/ 098342PCT/ GB2011/ 000938 - 14 - reduce the solubility of the cooling
agent in the solvent (e.g., do not subs2antially induce precipitation of
the cooling agent fromthe solvent). However, in one enbodi nent, the

sol vent (raﬁ eslample] emhelepiidimertopisblvest isto ot her |iquid Sconponents; that
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may be d dngY% B (Vv/v)" where:
20X={ VA/ e%%rl\(/ %%n%?g{/ \?R{f Mloo For exanple, a liquid prepared by
m xi ng 9% opansdig} aﬁHlﬁ"B (M)th 1 nL ethanol may be described as a

m xt ure of 99%(R) 1, 2- propanediol / 1% ethanol (v/v)". 25 Unless

ot hfrwt Selfn%H@(‘e'anolﬁﬁner? tF\@E@IO@(ﬂ%dfﬂ@ﬁﬁiyrbohfbtnséﬂat%r %%Iﬁmwdtg@rpwﬁbrﬁ&ﬁ
context o e solven i

conposi t |9§H€%tercﬁantbr‘?én?"ﬁ%éjﬁ‘f'm9|‘ft s%t%gg 8%%'%1% el %%Ctlws'&l%mﬂerkg) @'Qf%jent

(R) -1, 2- parspaithogt wbsmmlallmndmpregmtm Qfthecensling age™0 to 1.00. 30 For
exarrple 95% (R) - 1, 2-propanedi ol / 5% ethanol (v/v)" refers to the liquid

m xture, Lot S AGle YaEy ARG B sEosh 8 Lv)%va?erpropanedu ol is

mi xed with @_eSL gs 2- pr opanedi ol
with 2h e'ﬁe@rﬁ‘ﬁlem%%di’&e’éx‘b%§§”@'ft agdiignally cp! s 539 10% Y WaiSodi ment, t he
(R -1, 2- pllhcmnarembadlmmahalsolee:aradldmneaIlycnoe)pcueesOdﬁ"/dXvwW@ter1 00. In one

embodi ey n%*b%t(o?me"ntZmQ%ﬁlﬁ)@rﬁl%ﬁﬁubna%oﬁmr@é@@homm wagcess of 0.55 to
1.00. In one

| nedi gl antioneric excess
of 0.60 tl§onesH qdnﬂ%methsﬁs'aa.tﬁ@ﬁffw“?' °°%FQ}'S?LS§28£} Y dal e an
enant i onelni anecmiEsimert, e 65ivent atdyionalyoompsises S3%dVAR MEtert he
(R) - 1p22- propanedi ol has an enantioneric excess of 0.70 to 1.00. In one

embodient, 406 i dnsRbSRABRIHY sol@fe @1 enanti omeric excess of 0.75 to
 90-100% (R)-1,2-propanediol / 0-5% ethanol / 0-5% water (v/v).

For example, in one embodiment, the solvent is:
30 85-100% (R)-1,2-propanediol / 0-5% ethanol / 0-10% water (v/v).

For example, in one embodiment, the solvent is:
75-100% (R)-1,2-propanediol / 0-5% ethanol / 0-20% water (v/v).

35 For example, in one embodiment, the solvent is:
65-100% (R)-1,2-propanediol / 0-5% ethanol / 0-30% water (v/v).

Additional examples of suitable solvents include:

40 95% (R)-1,2-propanediol / 5% water (v/v),
94% (R)-1,2-propanediol / 1% ethanol / 5% water (v/v);



WD 2012/ 098342PCT/ GB2011/ 000938 - 15 - In one enbodi nent, the

(R -1, 2-propanedi ol has an enantioneric excess of 0.80 to 1.00. In one
enbodi mrenvo 20fx9883p- 1, 2- propanedi ol has an enanti oneri c pexaBs116f0043885 t 0
1.00. In one enbodinent, the (R)-1, 2-propanedi ol has an enantioneric excess
of 0.90 to 1.00. In one enbodinment, the3(R)-1,2-propanediol has an
enantiomeric excess of 0.95 to 1.00. 5In one enbodi nent, the

(R-1,2- m%eﬂt-@todaasdlalﬂmamaholms% waexoe®s of 1.00. Cooling Agents

In one e o o

(R -2-[ ’H%nggeg%})r ﬂe&BH&‘ﬁ%th%ﬂgﬂtsAﬁa{%? (VIv);

10cyc|ohe%<1 @at%@ﬁﬁﬂa}‘eﬁﬂt/rﬁ%{ heagl/ O?E’a'z?él(‘@")d”@al kyl ester. In one
enbodi mert0% (Ajet,2-palpangdialféa®h eihen@P$%368ter OG- 369, CPS-410, CPS-411, or
CFnE-g%Z. 151 n one enbodi nent, the cooling agent is CPS-368. In one
enbodi e to CPS-369. In one enbodi ment, the coolin
agent is é}lbg pﬂ?apgd' ril)e/ t(? r(?éY’? the cooling agent is CPS-411. Ig
one enbod9¥e(f);1 Etweonaogdilbldd°/agt|5ﬁﬂ0||/s10@§983t¢1(3//V)25l n one enbodi nent, the

cool i ng a@e,gltR)Lﬁz:%rd?faiaE’dlgﬁ BRethanbisoRrOwskr Biviet hyl -

cycl ohex b a 150 b IkyI ester. In one
enbodi rrea@?:?@ Pg(y%%qaﬁ dg@Bﬁ%ﬁtah@\éa@ /dg(%%n e enbodi nent, the cooling
agent10i s &% (R-1psmwanedipAi 6fpnod.-10ee water (%Vc?‘iﬂtexanecar boxyl i ¢ acid
C1- Chal kydsem(R)de2-prepapagiorrase dthaeot/, 100hwaeoolV)ng agent is Ws-3, 35/ n one
enbodi nent, the cool i ng agent s W5-23

(2.1sopro -2, 3 N-trlmeth de). In one enbodi nent, the cooling

agent is ? (Rl Rﬂ?ﬂ?@%‘ﬁt )8%’? VrPYn one enbodi nent, the cooling agent is
CPS- 147 or9% - 1,2%roptdedinl /ot ethabpoldi 208mwater kwv)cool i ng agent is p-nent hyl

I act afse- 78“)9(/3)01%31.09&%%438%0@6%%(/%@@ﬁ%ter (viv),
77% (R)-1,2-propanediol / 3% ethanol / 20% water (v/v);
76% (R)-1,2-propanediol / 4% ethanol / 20% water (v/v); and
75% (R)-1,2-propanediol / 5% ethanol / 20% water (v/v).

20 70% (R)-1,2-propanediol / 30% water (v/v);
69% (R)-1,2-propanediol / 1% ethanol / 30% water (v/v);
68% (R)-1,2-propanediol / 2% ethanol / 30% water (v/v),
67% (R)-1,2-propanediol / 3% ethanol / 30% water (v/v);
66% (R)-1,2-propanediol / 4% ethanol / 30% water (v/v); and
25  65% (R)-1,2-propanediol / 5% ethanol / 30% water (v/v).

Optionally, the solvent may further comprise other liquid components, for example, as
permitted by the percentages discussed above. That is, the percentages of the recited
components (e.g., (R)-1,2-propanediol, ethanol, and water) may add up to a number less

30 than 100, with the balance made up of other liquid components, for example, other
co-solvents.

For example, the embodiment described as “90-100% (R)-1 ,2-propanediol / 0-5% ethanol
1 0-5% water (v/v)” may also be described as “90-100% (R)-1,2-propanediol / 0-5%

35 ethanol / 0-5% water / 0-10% other liquid components (v/v)’ and encompasses a mixture
which is, for example, 90% (R)-1,2-propanediol / 2% ethanol / 3% water / 5% other liquid
components (v/v).

Preferably, any such additional liquid components (e.g., other co-solvents) do not
40 substantially interfere with the cooling activity of the cooling agent, and do not substantially



- 16 - In one enbodi nent, the cooling agent is (-)-nmenthol. In one

enbodi nent, the cooling agent is (or is also) a TRPMB agonist. 5 Cooling
Agent Conwenbidmszmme enbodi nent, the cooling agent is dipssaiBeer/dom3she
solvent at a concentration of 0.5-20 ng/nL; in other words, the
conposition conprises the cooling agent4di ssol ved 10in the solvent at a
concentration of 0.5-20 ng/nL. In one enbodi nent, the concentration is 1-15
mg/ L. | neouve taeboidbiigrof thet doelingpagen i tht isoRente 2-, o noysuthstaritiailpinduce

enbodi e ec'ﬁl |oﬁ§f‘€1‘3’&kémg'ér§éni§orﬁ't§e S%(dHy. 15 I'n one enbodi nent, the

concentrdtron 1s one enbodlnent t he concentration is 4 ng/niL.
I n one enbodi nent, the concentration is 5 ng/ nmL. In one enbodinent, the
concent r aloveaver,sn 6ne7g#nbbdin®®t theosmiventrtasdiaseniied heneincenmorrises ap jother ligui¢

g?/ g‘aubl el o n@lgigolﬂbl”? Nhe sBIb@nthéHﬁ#;iQizsfé b Iluemd ic8mBon&HtéllonlytAbsd #ée.tem/wgﬂance
u

pressure ‘(r\ @Q %8@”3 "iloﬁn'é??)nﬁgﬂ opafg f‘%ﬁ%@ir?’@%ﬁ%g ﬁ%%l A

pr ef er r ecAndovasers DU'MR -$.3rarepanedipl ethanet @nd euaiqsnresmctwﬁ €. %Rﬂ‘ﬁisfrﬁ stration

to the skdsgemttlp ?51 2 &ib'aM@dﬂbl véHisiis esseatidllyxf (R)e1, ipréiangdioland ethanol;

(R)-1,2- prggg ed Bfll%gf éeé hedaagﬁ\ﬁ@\ér)(ft&hé%s?s’tégss@(lmg o#f a cooling

agent (e I'SS ref err c{
compd$i ti 1921P&°§B‘I‘@'Qisetﬁa’f%r | WAteH FESPBFtIVElDi E‘éh'seﬁ’aﬁ?ﬁ F”tﬁﬂeﬁﬁf Pe
ski n conpretissiscompppkmts ié.gWMIRE I, 2B opanediol, wthanof, aﬁamw}’/ﬁwgﬂ)adﬁ,@tplaopanedl ol
/ 0- 3% et er bVt Y dg %Mth 2-10 ng/nL of a cooling agent (e.g., CPS-410 or
CPS-412) dissolve 13 therein. A nost preferred conposition suitable as a
formul ation for topical adm nistration to the skin conprises a sol vent

whi ch i s Forhextwnidance 0988kt Rhe lern- v/ op isrused dlerein fotbe hemuentiongl 6§nsgitoh 5

g/r msg; %et'ﬁtéw&uﬂé%%ewewhkh% Bhded on%l@ﬂéﬁﬁ&ﬁ@%ﬁﬁ%éﬁ&%ﬁt@%ﬂ3% ) hl?t -

ou
subst ant |t§mpﬁf?§lére@f"g(%?ﬁsf’ﬁg(' gc%qig 3y, 1%3%%%%hou?q@ﬁﬁp#%ﬁ%doﬁy Pnduci ng
preci pi t atdleme ¥ of ermpansnt Ayitagelime bpicaerpenatt Baiiay R deagbedias ayaiKe ages
of ease ofr‘ReyWl &ed B @v) amee: of packaging, and a snaller volune of

del i very.
20 X={Val(Va+Vg)}x100
Y ={Vg/(Va+Vg)}x100

For example, a liquid prepared by mixing 99 mL of (R)-1,2-propanediol with 1 mL ethanol
may be described as a mixture of “99% (R)-1,2-propanediol / 1% ethanol (v/v)".

25
Unless otherwise specified, a reference herein to “(R)-1,2-propanediol” in the context of
the solvent used in the compositions (e.g., cooling agent compositions) of the invention, as
described herein, is intended to mean (R)-1,2-propanediol with an enantiomeric excess of
0.50 to 1.00.

30
For example, “95% (R)-1,2-propanediol / 5% ethanol (v/v)” refers to the liquid mixture that
is obtained when, for example, 95 mL of 1,2-propanediol is mixed with 5 mL ethanol,
wherein the 1,2-propanediol is (R)-1,2-propanediol with an enantiomeric excess of 0.50 to
1.00.

35
In one embodiment, the (R)-1,2-propanediol has an enantiomeric excess of 0.50 to 1.00.
In one embodiment, the (R)-1,2-propanediol has an enantiomeric excess of 0.55 to 1.00.
In one embodiment, the (R)-1,2-propanediol has an enantiomeric excess of 0.60 to 1.00.
In one embodiment, the (R)-1,2-propanediol has an enantiomeric excess of 0.65 to 1.00.

40  In one embodiment, the (R)-1,2-propanediol has an enantiomeric excess of 0.70 to 1.00.
In one embodiment, the (R)-1,2-propanediol has an enantiomeric excess of 0.75 to 1.00.



Such fornul ations allow the active ingredient to be evenly distributed on
the skin but do not inpart a "greasy" or sticky feel to the skin (an
undesi r ablve 2efdm®eis2whi ch is often seen 10with standard tropigBzb11M0e93Ri ent s
such as petrolatumand mneral oil). Conbinations It is appreciated that
certain features of the invention, whi¢h-are, for clarity, described in
15t he context of separate enbodi nents, nay al so be provided in conbination
in a si ngheneehodiint, théRIVER-peIpanediariasus dnaatiomenk exfcesdef 0.8 @nt.0QnN,

whi ch ar L. _revi , (I : ; i saRpdbgent ,
may al squé)R%re g@f’g@ftn}s{éh%@tc{é? ?P%rahlgcrj\wiﬁasc@{ﬁn t(3 g@)?rgénsﬂ%@%g@n%@' §6 0 'bérl'ior
exanmpl e, 'BIoNe &BOAMANT.d (%f1-?ﬁé°péﬁﬁg'8ﬂ?%rﬁ“se”58}‘?ra?rl’ﬁ ?fﬁeﬁ%&t(ﬂ gooﬁ)%nt , the
sol vent const ietribedineninbe (R)ef,2-paomanadis! asanertantioraeria éxsce29oidboP tegl.8¢ent |
and cgol 'Iﬂ%n@%ﬁ%dfgﬁé’?\%%( L1, ORréHaRediBRtds drceHahloR ey &&eds by1.of1e present
invention and are disclosed herein just as if each and every such

conbi nation was individually and explicitly disclosed. Additional
Conponent Sodtifig Albebtsugh the rel atively sinple conpositions described above
(conprising cooling agent, (R)-1,2-propanediol, ethanol, and optionally

wat er) are useful d ' It 08 | LR leL L0 the
conposi ti Iﬁr?ngte rOd%bneﬁ\tfgh% ?‘gé%fgﬁ%ga}étﬁ% gﬁ Y@ﬁ%#@b%@?&? '%ﬁ’é?%ggﬁﬁh@m |y
acceptiabl eycloheranecarpogy!)-aminek proglonicAdht s C.aliyl 8%18ht s, fillers, buffers,
30preservatives, anti-oxidants, lubricants, stabilisers, solubilisers,

sur f act anh3nb @nfbouinéih th GodiABHeBAr s CRBKIEH CRECTIE GPBl AIIgFII4 pgeN S,
flavouring agents, and sweet efi ng agents. The term "pharnmaceutically

accept abl &, CP381%sed herein, pertains to conpounds, ingredients, materials,
conpositions, dosage forns, etc., which are, within the scope of 35sound
medi cal | dRERMboditirk ARk CodiRG adBft is CFENPEEACt with the tissues of the
subject in question wthout excessive toxicity, irritation, allergic
response, or other problemor conplication, commensurate with a reasonable
benef i t / rinsierembodimersdhe coplinge@gendp IGREn36°. exci pi ent, etc. nust al so be
"acceptable” in the sense of being conpatible with the other ingredients of
the fornul atio / -@?) 000938 - 18 - Suitable carriers,
di l uents, Ingofgie%?beorqi%s%,rg’g&%.Cgazgﬁ%g&r%un ijﬂgld'st andard pharmaceutical texts,
for efanpl e, Renington's Pharmaceutical Sciences, 18th edition, Mack

Publ i shi nig doergasbodimdrasthe Bpolg.agehBid @PSBAt. Handbook of Phar maceuti cal

Exci pients, 5th edition, 2005. 5 The formul ati ons may be prepared by any
met hods well known in .the art of ar In general, the fornulations are
prepared BYPNGHRMRAAASNL, ‘Ha%'ﬂgr?@ﬁﬁrﬁ Cﬁﬁg#ﬁ'ng into association the various
i ngredi ents, and then shaping the product, if necessary. 10Fornul ati ons may
suitapdy heonefehbRirad! e cbblingheyehoisr (g RlZS;ﬁFi?)dZ;isoﬁmbgdlt?b-mmly(-e. g., : aqueous,
non- aqueous suspens (e.q . agueaus., sagueous), emulsions (e.g.,

oi l-i n_mf@qhemqegc?&oh?lg?ﬁqo] gF?&C?ér%ﬁsJQ,ee’sé?ad’gg?s%ﬁect uari es, nout hwashes,
drops, capsules, gels, pastes, ointnents, lininents, creans, |lotions, oils,
f oans, spmaye, entbdliBentOthe @evlrgadgent E5VS-5.

30 In one embodiment, the cooling agent is a (1R,2S,5R)-2-isopropyl-5-methyl-
cyclohexanecarboxylic acid C;-Cjalkyl amide.

In one embodiment, the cooling agent is WS-3.

35  In one embodiment, the cooling agent is WS-23 (2-isopropyl-2,3,N-trimethyl-butyramide).
In one embodiment, the cooling agent is a trialkylphosphine oxide.
In one embodiment, the cooling agent is CPS-147 or CPS-148.

40
In one embodiment, the cooling agent is p-menthyl lactate.



Lozenges typically conprise the key ingredients in a flavored basis,
usual |y sucrose and acacia or tragacanth. Pastilles typically conprise the
key i ngr estbentmoosszan inert matri x, such as gel ati n and pgiryaB20i1m0098
sucrose and acaci a. Mwut hwashes typically conprise the key ingredients in a
suitable liquid carrier. Gntnments are1éypically prepared fromthe key

20i ngredients and a paraffinic or a water-m sci bl e oi ntnent base. Creans
are typically prepared fromthe key ingredients and an oil-in-water cream
base. the key ingredients and an oily
phase, m*@t;@%&;%gﬂ%ﬁ%fF’édh}ﬁg%%r&?tgée?g‘gieg ‘an enul sifier (otherw se known
as an enulgent), or it may conprise a nlxture of at | east one enulsifier
with a fah ooe eatbodimentrthecodinp@aghntas fartis alne) RRBMB_ agesiskor mul at i ons
suitall e for topical (intranasal) admnistration include, for exanple,

nasal sprgéi nzsal g qgi, and aerosols (e.g., adm nistered by nebuliser).
For nmul at i r topical (ocular) adm nistration include eye
drops. Fornul ations suitable for topical (pulnonary) admnistration (e.qg.,
by i nhal ahioaB efibodinsdht fth@tmrngtabemawassbmd indee sbloere aBApbesmatich as an

aerosol s aé’Zéh\%%ed ﬁ]%?Wo} fﬂho o ostrtn Eo%?ﬁse‘éﬁ e B8 Inﬁg(?yéﬁt%t?és%lved

propel | an suc oro Rane rlch oro onet hane
di chd¥ot éﬂﬁ%?%‘tﬁ%ét%&?f@enﬁaﬁ’%‘(ﬁf cﬁng%m or other suitable gases. The
formul ati on may further conprise other active agents, for exanple, other

cool i N9 35308k acfhé. (AWLbABhBa A0 R alion In one enbodi ent, ¢ he

conposition I's sul tration. WO

2012/ 0983@@@?;"@?@1@05@9%9”%@0” 'sgn{BO'H Mbodi ment, the composition is
sui t abl e haneteopdodmherd,dhe nomtentraiiamis3e8 mgéniski n, e.g., of a human. I n
one eqgodi rrent the conposition i s suitable for topical adm nistration to

t he scal p, uman, |nent the conposition is

sui tabl e lPcﬂnet %bqogﬁﬁ‘erg&ﬁ?ﬁ%ﬁepg Ss&@ miucous nenbrane, e.g., of a human.
10l n one @rﬂm@mmmeﬂtﬁéeéémﬁﬁt‘¢%'ﬁ4lf§9§m table for topical ocular

admi ni st r gtgneembdd@nent| the dofidemeation i8 Sang/menbodi nent, the conposition is

sui tabl e IanJ e%o%%eﬂ?atﬁélcoﬁéL%rgh |E%tr’n§ L.€9., toa human. 15 In one

enbodi nmen on Is sult (?_r topl cal oral admnistration,
e.g.,2%o @qmmpodnment th?ﬁorc‘ﬁ?é'tré%b'al rfﬁ the conposition is suitable for

topi cal emapleayasddiracht] the sbnantration lB(Eemg/mL to a human. |In one enbodi nent,
the conposition is suitable for topical pharyngeal admnistration, e.g., to

a hurra_n X Eora{ %.gﬂcﬁg?enrcng? QSHqu th con?%w?rgxP 08| tlé)ar]su hed a"‘tl&atn%maetefn%%ratt%'a?\al

anogenita
pressure (i.e., 20°C and 101. 325 kPa).

25
Some Preferred Compositions

A preferred composition suitable as a formulation for topical administration to the skin
comprises a solvent which is a mixture of 95-100% (R)-1,2-propanediol / 0-5% ethanol
30  (v/v) with 2-10 mg/mL of a cooling agent (e.g., CPS-410 or CPS-412) dissolved therein.

A more preferred composition suitable as a formulation for topical administration to the

skin comprises a solvent which is a mixture of 97-100% (R)-1,2-propanediol / 0-3%

ethanol (v/v) with 2-10 mg/mL of a cooling agent (e.g., CPS-410 or CPS-412) dissolved
35 therein.

A most preferred composition suitable as a formulation for topical administration to the
skin comprises a solvent which is a mixture of 99% (R)-1,2-propanediol / 1% ethanol (v/v)
with 5 mg/mL of CPS-410 dissolved therein.

40



Met hods of Preparing Conpositions 30Another aspect of the present invention
pertains to a nmethod of preparing a conposition (e.g., a cooling agent
conposi t iwo,20exgeeEgcri bed herein) conprising dissol vi ngpraTmmbimgosgent (as
described herein) in a solvent conprising (R)-1,2-propanediol (as described
herein). 35Medi cal Use The cooling agemr-conpositions, as described herein,
are useful, for exanple, in the treatment of sensory disconfort in a human
afs ?ﬁscr imefet aairtan bY@JAEI R A28 ISRFGTY, GBABLIIRARM3 %, without substantial Met hods
o] era . : ki [Wetate ' a coolin
agent congi PO B BEE o OB BRRRF Db RY BROGBIBEN R B0l 8.2t nent of
t he humarP%Ptani nal body by 5therapy. Use in the Manufacture of Medicanents
Anot her aspect of the present invention pertains to use of
(R) - 1,52- pERRGEH Phtich8 nbIetht EREMEGES biease bf MaRBrdLcRIT Rte 6QERKAGINGIGNA
cool i ng %gent coqgosuﬁlo. for use in treatnment. Methods of Treatnent
15Anot her spglec volyme i deleBhent i nvention pertains to a method of treat ment
conprising administering to a patient in need of treatment a
g 252 ?nggslﬁcﬁlrfbyn&étfo%?anw;wmvé irflgfecﬁerQQQbé Bergdsiibatedaghé siombutado

I n, ol ndic ' i oHO; L&, et hods
of "t her agyLTORe & SrPEb; BESRRR (11 e ARG BHTRSIEAL ettt ER sl
t r eat'®entyith stardard tpiGabexcinients such ePRIrAAHUBABFENPEEhOBf sensory di sconfort .
25l n one enbodi nent (e.g., of use in nethods of therapy, of use in the
manuf act ys s QhafBedi caments, of nmethods of treatment), the treatnment is
treatment™or prevention of sensory disconfort of the skin. In one
enbodi ment (e.g., of use in nethods of therapy, of use in the manufacture
of 30medi it Brapptesjated thattdrtaitsfeafures efdberiwentiont Which meaforetarity, deseribgdient or

B;?xefz}{sisgt@%e géntgﬁrb?géb!%rg{resé??ﬁoﬁgéntgf ray also be prdvidediih binBinkdh inid sifgl@nd/ or
e £ SPORG R oGRS, 4 ods e o LR TP 4P
der mat i t i @gscrildHl in the context of a single embodiment, may also be provided separately or in
any suitable sub-combination. For example, all combinations of the embodiments
pertaining to the solvent, the solvent constituents and their amounts/proportions, the
20  cooling agent, and cooling agent concentration are specifically embraced by the present
invention and are disclosed herein just as if each and every such combination was
individually and explicitly disclosed.

Additional Components

25
- Although the relatively simple compositions described above (comprising cooling agent,
(R)-1,2-propanediol, ethanol, and optionally water) are useful and effective, it may be
desirable to include in the composition other conventional agents, such as other
pharmaceutically acceptable carriers, diluents, excipients, adjuvants, fillers, buffers,
30 preservatives, anti-oxidants, lubricants, stabilisers, solubilisers, surfactants (e.g., wetting
agents), masking agents, colouring agents, flavouring agents, and sweetening agents.

The term “pharmacedtically acceptable,” as used herein, pertains to compounds,
ingredients, materials, compositions, dosage forms, etc., which are, within the scope of

35 sound medical judgment, suitable for use in contact with the tissues of the subject in
question without excessive toxicity, irritation, allergic response, or other problem or
complication, commensurate with a reasonable benefit/risk ratio. Each carrier, diluent,
excipient, etc. must also be “acceptable” in the sense of being compatible with the other
ingredients of the formulation.

40



(b) pain associated with burned, traumati zed, di seased, anoxic, and/or
irritated skin (e.g., skin damaged by | aser surgery, x-ray fluoroscopy
duri ng i rmoeoinensi ve procedures such as angi opl asty, ecalgoo/obser s,
sunburn, radiation, and/or procedures related to wound debridenent); WO
2012/ 098342PCT/ GB2011/ 000938 -21 - -18-(c) itch and/or disconfort
associated with skin infections, insect bites, sunburn, shaving, hair
renmoval , Suwdblercaptees, ailyerasiiexcibledits, grntarobe Kkind in #tagdard abaimeEceutical @xses,

pasal ge't S HBingrah S ndfriddeltics) 88RACIE" B, othilol msa@pua.smngqutepts ly
chei | iti CHUMRANYY ER tEW’nPr?g 1500 ibook of P 'Ca oécé%i%{f %}‘ Ncol d

sores and086. gingivitis; 10(f) pruri tus ani, henor r hoi dal di sconf ort, pai n
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(pulmonary) administration (e.g., by inhalation or insuffiation therapy) include those

30 presented as an aerosol spray from a pressurised pack, with the use of a suitable
propeliant, such as dichlorodifluoromethane, trichlorofluoromethane, dichoro-
tetrafluoroethane, carbon dioxide, or other suitable gases.

The formulation may further comprise other active agents, for example, other cooling
35 agents, etc.

Suitable for Administration

In one embodiment, the composition is suitable for topical administration.
40



The Subi ect/Patient In one enbodi nent, the subject/patient is a human. In
one enbodi nent, the subject/patient is a mammal (e.g., canine, for exanple,
in the vavermanyssreat ment of canine dernatitis). RoutecefcBAdniisssrati on
In one enbodi nent, the admnistration is topical admnistration (i.e., at
the site of desired action). I n on@-enbodi nent, the admnistration is
topical admnistration to the skin, e.g., of a 20 human. For exanple, the
cool i Nng agenk erdBRIASNt itea corayositicafiesaitzble foetopidai adnsinistratibnttophecskin,y t o t he
surfaces o% fr%e poth of the el bows and/or one or both of the knees
(e.g., in rea?rrent of the pruritus of atopic eczema and psoriasis). 25
In one enbodi nent, the adm nistration is topical admnistration to the

scal p, e.lg.oneembadimemiihe compositam iexaitgblecfor topizatarthinistiatiayetnttheecalivsi ti on
may prf,efeer??lb},ya R§maslm nistered topically to 30part of, or all of, the scalp
(e.qg., he treatnent of psoriasis and contact der ITB.tItI s). In one

enbodl ment, the admnistration is topical admnistration to a nucous

menbr ane, In@ng embotiiment dheeompBeRitiongs suitablsofar tepisal admisiskatiANP S MYEIUSN | s

topi cal QfehBfan@deynNiob4 habeN, e.g., to a human. In one enbodinent, the
adm nistration is topical nasal admnistration, e.g., to a human In one
enbodi nent, the adm nistration is topical oral adm nistration,

humard0  \Mmope BmbodBmnt Hus Fepesitiongp sgiaple foptopical W%@dmﬂm“ﬁmg ECh%

adm ni st riinh@m 1S topi cal esophageal administration, e.g., to a human.

I n one enbodi nent, the adm nistration i s topi cal phar yngeal adm' ni stration,
e.g., to a Shuman. I n one enbodj nent 9 Bi t|ont plcq

anogeni t dn %HMOQW%{FltB%CO@pE)S't'OW'B s‘e\”ﬁﬂﬁ’r@ﬁ oPYg ?ﬁ%?’{)'”'s rﬁ}?ﬂlle(? fPEm a
Reser voi rhubtan.cool i ng conposition may be delivered as a liquid, for
exarrp]:Se, ;rom a reservoir container, for exanple, a bottle or tube for
exanpl e itted w ui tabl e.di.s t her
aspect of 'NRE & "}R?Qm*‘f@ﬁﬁ?gmﬁp?sé%"& %Ppasoé %f é)lpﬁcgf&ggn a'lk‘%frﬁt-m‘u% )} P%ng agent
conposi tifwmaras descri bed herein. Delivery - Wpes, Pads, and Towel ettes
The cooling conposition may be delivered via a wi pe, pad, or towellette,

for exanp|e 8%{3/ & i ' ééb?J AR Rt6R 9-
Cot t ony d“o‘{”ﬁs m@%ﬁ%qn‘ghémﬁémg dgg hs I&fgﬁ gér?g rhg% C,\a/S Phar rr'acy)
25Thid), a8t hed heBpRct of the invention is a wipe, pad, or towelette
carrying a cooling agent conposition, as described herein.

In one embodiment, the composition is suitable for topical pharyngeal administration,
e.g., to a human.

25  In one embodiment, the composition is suitable for topical anogenital administration,
e.g., to a human.

Methods of Preparing Compositions

30  Another aspect of the present invention pertains to a method of preparing a composition
(e.g., a cooling agent composition, as described herein) comprising dissolving a cooling
agent (as described herein) in a solvent comprising (R)-1,2-propanediol (as described
herein).

35 Medical Use

The cooling agent compositions, as described herein, are useful, for example, in the
treatment of sensory discomfort in a human, as described herein.



In one enbodi nent, the w pe, pad, or towelette is suitable for use in the
topi cal adm ni stration of cooling agent conposition to a hunman. 30

Conbi nat iwo 20tavegaces The term "treatment™ incl udes conlpicmatB20n/donsat ment s
and therapies, in which two or nore treatnents or therapies are conbi ned,
for exanple, sequentially or sinultane@osly. 35For exanple, the cooling
agent conpositions described herein may al so be used in conbination

t her api esysecindMethdds ¢famietpgt i on Wit h ot her agents. One aspect of the
present invention pertains to a cooling agent conposition as described
herein, further conprising, or in conbination with, one or npre ée.g., 1,

2, 3, 4, Aather aspacl@f thepiasent HveatRILRE@INgde AtcQoling ggent composition, a

2012/ 098 3dexefiiéd3Rr2 6ih 1100 08038 methbd-of raatmeat of thelhamac onbiimet bady byoul d be at

t he dQﬁcrﬁgkﬁg'of the physician who woul d sel ect dosages using his comon
general know edge and dosing reginens known to a skilled practitioner. 5The
agents (i.e., the cooling agent conposition as described herein, plus one
or bepin they Ma e Of jeamentst er ed si nultaneously or sequentially,
and may be administered in individually varying dose schedul es and via

different,rqutes. Th en (..., - | i as
descri bed“’f‘.‘gbj%,aSBF’f}sd?éaegprS%g”%é¢V8ﬁ%?%%Jr}Ei’%§§3%€gé aﬁg;é ng%?gg%f'?iﬁd t oget her
in a ¥l ngnenfeettiseofropagicament|coBPHEING R109!ing 3gent sRINRRUHPRI OGP s may be
formul at edet@par at el y and presented together in the formof a kit,
optionally wth instructions for their use. Kits 15 One aspect of the
invention pertains to a kit conprising (a) a cooling agent conposition as
descri bed%ggiﬁm—é—@l‘?—"—tpref erably provided in a suitable container and/or

with suitable packaging; and (b) instructions for use, e.g., witten
i nStryct | ARGh@asPEY df thestabdtt HvahtidMSertM th Rtn&BEH bf LEUTReRT donfpitisingd The

witten instructions ma L so inpclude a. list _of ind cati. ich the
cool i ng a@%ﬂ'f"sged'ﬁﬁé%Ftpiag?ﬁi'%n%ed;%i"Eegﬁp%nFtar@%rtaPre%lc.gwA%Ct'?%%gpgﬁso\ef@ 25

Anot her asqmiog agéntichmpppitien@assiespéeddiergint o use of (R)-1, 2-propanediol to

i nprove the cooling activity of a cooling agent in a liquid conposition.

For exarrp}n caﬁ e substitution of (R)-1, 2-propanediol for sonme or all of the
exi sting 30in a liquid conposition conprising a cooling agent may

i nprod®, or greatly inprove, the cooling activity of the cooling agent in

t he resul in org erowgairaérti(en., of use in methods of therapy, of use in the manufacture of

medicaments, of methods of treatment), the treatment is treatment or prevention of
sensory discomfort.

25  In one embodiment (e.g., of use in methods of therapy, of use in the manufacture of
medicaments, of methods of treatment), the treatment is treatment or prevention of
sensory discomfort of the skin.

In one embodiment (e.g., of use in methods of therapy, of use in the manufacture of
30 medicaments, of methods of treatment), the treatment is treatment or prevention of
sensory discomfort of:

(a) irritation, itch and/or pain associated with dermatitis (e.g., atopic dermatitis,
contact dermatitis, irritant dermatitis, allergic dermatitis, seborrheic dermatitis),
35
(b) pain associated with burned, traumatized, diseased, anoxic, and/or irritated skin
(e.g., skin damaged by laser surgery, x-ray fluoroscopy during image intensive procedures
such as angioplasty, diabetic ulcers, sunburn, radiation, and/or procedures related to
wound debridement);
40



In this way, a recipe for forrmulation may be nodified so as to enpl oy

(R) -1, 2-propanedi ol instead of sonme or all of the solvent in the recipe, so
as to i npwoweiddessscool i ng activity of 35the cooling agertTtigB20hwonssul ti ng
conposition. Simlarly, for conpositions already conprising 1, 2-propanedi ol
(e.g., as racemc 1, 2-propanediol), thetaddition of (R)-1,2-propanediol may
i nprove, or greatly inprove, the cooling activity of the cooling agent in
the resul ting (epimghasidioraiscomitt 243d2iaRASANARETINEBREHS] INS6EPRBs,-suBburn, I n t hi s
way, a regj f.ar | af A A : 0 LR}

(R 172" et S oA, i b e e o e g bl idoses 16

i nprove tBRSALCSYIRIRAA)i vity of the cooling agent in the resulting
conposition. 5Another aspect of the invention pertains to use of

(R) - 1,52- pr opangdp@titus AskBF4ted ain kBRsRQt8aRAtIPEedh HARE ElABrYHRELor pedRRRE t i on.
For exanple, the substitution of (R)-1,2-propanediol for some or all of the
existing solvent in a |iquid conposition conprising a cooling agent may
permt a snal | (@ muodsitise siomatitie shpits andder itching ) thet Iivs. fonmEareRIBI 3steciaietect .

In this waih céld &€k BRIbPEINGIOIKIEUI ation may be nodified so as to include

(R -1, 2-propanediol and/or to substitute (R)-1,2-propanedi ol for sone or

all of the existing solvent, so as to increase the potency of the resulting
conpddi ti on (dRPreitieANiahemerhadal discameort Ba'ﬁési%%iﬁgM‘E@8¥'66?9re$r@'%ool ing
agent corgraBértiich assockRed ®itle ahdl didtuhes; pain assarjated with hemoshaldeatompeperineal
preparat in‘arﬁ{qngﬁ %ﬁ&g{;é?ﬁta?ém ihRArhblidreSnd/éMliscbrio® bERRREEH With FRtabe

i ncl uded |r|1 romufat1 ons so as {o Ipcrease H}F coqgling activity of
cool i ng aRRMSE $UEhaT BRANtRRRgS d1apsl RSP eanalonReEne 4t aﬂﬁn%gf'ency of the
formulations, In this way, the cooling and refreshing effects associ ated

Wi t th thes e f or@y_l,@utlwit@é, @uﬁ&l{}?dms(ﬂg., éinrs@hiaﬁd vﬂﬁwmﬁidﬁi;sist, teiva vegiButien
pertains a toiletr reparation (e Q. er- v [ OMRLLsing a
conposi t i ¥HvadsNig. qysga%egg\a-r %@agwqaldgfﬁ%bda @i%n"ﬁr&gaz”d?erssg%‘faﬂgéfaﬁer el !I’j] 25
For exanplliesasas) eoirpdnfectionadfites sikim frsperialy ioimmHpORINRIBRSer #31aYsILrt o

i nclude (R)-1, 2-propanedi ol and/or to substitute (R)-1, 2-propanedi ol for

some or all of @ HS’?tﬁNiééoH?&t ?%Egledfgconﬁ&,aa%dﬁo? ubPr 3G dlsdEmfdPPadsBEiarat | Vi ty
of cooling agents erel n and/ or 1ncrease the cool| nﬁggot en%é of the

af t er2Ghawith Pregthing ohstTuetfnge\ga\SoNgetiop JBiNtisgasthmmar RPPEUYS. RPPENRE T2 ct s
associ at echrghit bbsthetivd peimosh\disdase dyspeas sieehapoeal andiposheringaspect of the
invention pertains to a cosnetic preparation (e.g., an eye make-up product)

conprising a conposition (e,g0.,. a cpoli agent .co it escri bed
herei n. 3% 90§e ‘F’g?eﬁ" ng?ep'g ”f‘%ﬁo%? %&%‘E{gm&ﬁf Bﬁ%gﬁ% Fé{r?ggaea‘b%]gé?rﬂt ics from
t he eyel i ohedicaments, of methods of treatment), the treatment is treatment or prevention of

25  canine pruritus.

Treatment

The term “treatment,” as used herein in the context of treating a disorder, pertains

30 generally to treatment and therapy, of a human, in which some desired therapeutic effect
is achieved, for example, the inhibition of the progress of the disorder, and includes a
reduction in the rate of progress, a halt in the rate of progress, alleviation of symptoms of
the disorder, amelioration of the disorder, and cure of the disorder. Treatment as a
prophylactic measure (i.e., prophylaxis) is also included. For example, use with patients

35  who have not yet developed the disorder, but who are at risk of developing the disorder,
is encompassed by the term “treatment.”

For example, treatment includes the prophylaxis of itch, reducing the incidence of itch,
alleviating the symptoms of itch, efc.
40



preparation to apply eye make-up that has irritant properties, and/or a
preparation to apply substances that nake eyel ashes grow faster (e.g.,

Lati ssee)woryi2dnesswmdi fied so as to include (R)-1, 2-propaoediB2bii@nddzer to
substitute (R)-1, 2-propanediol for sonme or all 40of the existing solvent,
SO as to increase the cooling activity2pft cooling agents therein W)

2012/ 098342PCT/ GB2011/ 000938 - 26 - and/or increase the cooling potency of
the prepariad feoh “therapebiicaliyeifectiveanoanl, asxguseddereh, rpestaine go ¢at embantagaoci at ed

with the 27 -
rim eo RETRRsr A8 o fedelng ﬁfﬁim%g&l%égg F"Fﬁgﬁé&) ﬁ&é&b@%gﬁfg
(S) 1, 2- pehaifBRATEINg (BEte0kR9 YL comPaRion b W@s&ﬁsm w amf *’3%&% er

, 3- but angrdduding\soree pesieddiserdpdutioreffetty oemmiedsurate vith. a Eakamable bengit/tgkanol |
' sopr gpan@tie, vﬁﬂéil\ Jo%ﬂﬁ”@e?e&n%c@ér@@@&e\ﬂﬁlpé déSifeR t%ﬁrﬁérﬂ%’glfn"eﬁm l'ocal sources.
Cheni cal Name Chem cal Structure Ethanol n- Propanol ~---o0H | sopropanaol
-OH 1, 3- Propanedi ol

The Subject/Patient

In one embodiment, the subject/patient is a human.

10
In one embodiment, the subject/patient is a mammal (e.g., canine, for example, in the
veterinary treatment of canine dermatitis).
Route of Administration

15
In one embodiment, the administration is topical administration (i.e., at the site of desired
action).
In one embodiment, the administration is topical administration to the skin, e.g., of a

20 human.
For example, the cooling agent composition may preferably be administered topically to
the surfaces of one or both of the elbows and/or one or both of the knees (e.g., in the
treatment of the pruritus of atopic eczema and psoriasis).

25

In one embodiment, the administration is topical administration to the scalp, e.g., of a
human.

For example, the cooling agent composition may preferably be administered topically to
30 part of, or all of, the scalp (e.g., in the treatment of psoriasis and contact dermatitis).

In one embodiment, the administration is topical administration to a mucous membrane,
e.g., of a human.

35 In one embodiment, the administration is topical ocular administration, e.g., to a human.
In one embodiment, the administration is topical nasal administration, e.g., to a human.

In one embodiment, the administration is topical oral administration, e.g., to a human.
40



Racem c 1, 2-Propanediol OH (S)-1,2-Propanediol OH (R)-1, 2-Propanediol OH

Racem ¢ 1, 3-Butanediol OH 10 The followi ng cooling agents were sel ected

for testiwg:20Gnds3sdlame Structure (-)-nenthol (1R, 2S, 5R) peTicpricoydss5-

met hyl - cycl ohexanol alL, OH CPS- 147 phosphi noyl ) - hexane 1-(di-sec-butyl- 0
-23-

In one embodiment, the administration is topical esophageal administration, e.g., to a
human.

In one embodiment, the administration is topical pharyngeal administration, e.g., to a
5 human.

In one embodiment, the administration is topical anogenital administration, e.g., to a
human.

10 Delivery - Liguid from a Reservoir

The cooling composition may be delivered as a liquid, for example, from a reservoir
container, for example, a bottle or tube, for example, fitted with a suitable dispensing tip

or nozzle.
15
Thus, another aspect of the invention is a reservoir container containing a cooling agent
composition, as described herein.
Delivery - Wipes, Pads, and Towelettes
20

The cooling composition may be delivered via a wipe, pad, or towellette, for example, as
is done with many commercial cleansing products (e.g., Cottony Cloths, Supreme and
Soft Cloths, Supreme, from CVS Pharmacy).

25  Thus, another aspect of the invention is a wipe, pad, or towelette carrying a cooling agent
composition, as described herein.

In one embodiment, the wipe, pad, or towelette is suitable for use in the topical
administration of cooling agent composition to a human.

30
Combination Therapies

The term “treatment” includes combination treatments and therapies, in which two or
more treatments or therapies are combined, for example, sequentially or simultaneously.

35  For example, the cooling agent compositions described herein may also be used in
combination therapies, e.g., in conjunction with other agents.

One aspect of the present invention pertains to a cooling agent composition as described
herein, further comprising, or in combination with, one or more (e.g., 1, 2, 3, 4, efc.)
40 additional therapeutic agents.



- 28 - Code Nane Structure CPS-148 1-(di-sec-butyl- phosphinoyl)-heptane 0
il P W8-3 (1R 2§, 5R) - 2-i sopropyl-5- nethyl- cycl ohexanecarboxylic acid
et hyl am de&oHold/098342, . - W5-5 [ ((1R, 2S,5R) - 2-i sopropyl - 5PoetdB2bt1/000938

-24 -

The particular combination would be at the discretion of the physician who would select
dosages using his common general knowledge and dosing regimens known to a skilled
practitioner.

5 The agents (i.e., the cooling agent composition as described herein, plus one or more
other agents) may be administered simultaneously or sequentially, and may be
administered in individually varying dose schedules and via different routes.

The agents (i.e., the cooling agent composition as described here, plus one or more other

10  agents) may be formulated together in a single dosage form, or alternatively, the
individual agents may be formulated separately and presented together in the form of a
kit, optionally with instructions for their use.

Kits

15
One aspect of the invention pertains to a kit comprising (a) a cooling agent composition
as described herein, e.g., preferably provided in a suitable container and/or with suitable
packaging; and (b) instructions for use, e.g., written instructions on how to administer the
cooling agent composition.

20

The written instructions may also include a list of indications for which the cooling agent
composition is a suitable treatment.

Additional Uses

25
Another aspect of the invention pertains to use of (R)-1,2-propanediol to improve the
cooling activity of a cooling agent in a liquid composition.

For example, the substitution of (R)-1,2-propanediol for some or all of the existing solvent
30 in a liquid composition comprising a cooling agent may improve, or greatly improve, the
cooling activity of the cooling agent in the resulting composition.

In this way, a recipe for formulation may be modified so as to employ (R)-1,2-propanediol
instead of some or all of the solvent in the recipe, so as to improve the cooling activity of
35 the cooling agent in the resulting composition.

Similarly, for compositions already comprising 1,2-propanediol (e.g., as racemic
1,2-propanediol), the addition of (R)-1,2-propanediol may improve, or greatly improve, the
cooling activity of the cooling agent in the resulting composition.

40



cycl ohexanecarbonyl)- ' am no]-acetic acid ethyl ester ,,..0 CPS-368
(R-2-[((1R 2S,5R) - 2-isopropyl-5-methyl- cycl ohexanecarbonyl) -
am no] - prwpizomimsaei d nethyl ester ./-,, CPS-369 (R)-2-pCridR228,/06R)ss
2-i sopropyl -5-net hyl - cycl ohexanecar bonyl)- am no]-propionic acid ethyl
ester : , ../;N CPS-410 (R -2-[((1R 2355R)- 2-isopropyl-5-nethyl -
cycl ohexanecar bonyl )- am no] - propi onic acid n-propyl ester O

In this way, a recipe for formulation may be modified so as to include (R)-1,2-propanediol

in addition to the solvent in the recipe, so as to improve the cooling activity of the cooling
agent in the resulting composition.

5  Another aspect of the invention pertains to use of (R)-1,2-propanediol to increase the
potency of a cooling agent composition.

For example, the substitution of (R)-1,2-propanediol for some or all of the existing solvent
in a liquid composition comprising a cooling agent may permit a smaller volume of
10  composition to have the same cooling effect.

In this way, a recipe for formulation may be modified so as to include (R)-1,2-propanediol
and/or to substitute (R)-1,2-propanediol for some or all of the existing solvent, so as to
increase the potency of the resulting composition (and allow a smaller volume to be

15  administered).

The cooling agent compositions, as described herein, may also be used in the
preparation of cosmetics and toiletries. (R)-1,2-propanediol may be included in the
formulations so as to increase the cooling activity of cooling agents therein and/or

20 increase the cooling potency of the formulations. In this way, the cooling and refreshing
effects associated with these formulations are enhanced.

Another aspect of the invention pertains to a toiletry preparation (e.g., after-shave lotion)
comprising a composition (e.g., a cooling agent composition), as described herein.

25
For example, a recipe for after-shave lotion may be modified so as to include
(R)-1,2-propanediol and/or to substitute (R)-1,2-propanediol for some or all of the existing
solvent, so as to increase the cooling activity of cooling agents therein and/or increase
the cooling potency of the after-shave lotion. In this way, the cooling and refreshing

30 effects associated with the after-shave lotion are enhanced.

Another aspect of the invention pertains to a cosmetic preparation (e.g., an eye make-up
product) comprising a composition (e.g., a cooling agent composition), as described
herein.
35
For example, a recipe for a preparation to remove cosmetics from the eyelids, a
preparation to apply eye make-up that has irritant properties, and/or a preparation to
apply substances that make eyelashes grow faster (e.g., Latisse®) may be modified so
as to include (R)-1,2-propanediol and/or to substitute (R)-1,2-propanediol for some or all
40  of the existing solvent, so as to increase the cooling activity of cooling agents therein



"e---..,, OPS-411 (R -2-[((1R 2S,5R) - 2-isopropyl-5-nethyl -
cycl ohexanecar bonyl)- am no]-propionic acid i-propyl ester : z ,.7. WO
2012/ 0983%4dRCTH/(EBAA11/ 000938 - 29 - Code Name Struct ur eCERS2611200938
(R-2-[((1 R 2S,5R)- 2-isopropyl-5-methyl- cycl ohexanecarbonyl) -
am noj -propionic acid n-butyl ester :-@66..- These cooling agents, other
structurally simlar cooling agents, and nethods for synthesis are further
descr i bedaridnorifer@si38h@2351BG pofincy Setie. prdiaratRD08) thasidaBabelcogingtandl ., 2007.

SToxi col og} %ﬁdnqsore%@é?sgm%@d%ﬁl th ﬁ%ayit%kléqé Fﬁ’nan%@&re key cooling agents

wer e eval ua toxicrty in e adu rats. Cooling agents were
di ssol ved in 3% et hanol / 97% racem c 1, 2-propanediol (v/v) and injected
subcut aneously at 30 ng/kg daily for five days. Body wei ghts were



10nonitored, and on the sixth day, animls were euthanized with an overdose
of sodi um pentobarbital and |iver and heart weights were determ ned. None
of the trweter/msismal s died during treatnent. The resul peTarB206M00MB8i zed in
the following table. "N' is the nunber of replicates. Test Chem cal N Liver
Weight (g) ( SEM Liver Weight (/0 finak-body wt) ( SEM Heart Weight (%
final body w) ( SEM Vehicle 9 12.54 0.33 4.57 0.33 0.38 0.01 CPS-368 8
12.33 0.52 4.34 0.28 0.36 GXIDIEBANDEAMAESL 0.26 4.71 0.26

Materials

5 (R)-1,2-propanediol (EE at least 0.98), (S)-1,2-propanediol (EE at least 0.98),
1,3-propanediol, and racemic 1,3-butanediol were purchased from Sigma-Aidrich Co.
Ethanol, n-propanol, isopropanol, and racemic 1,2-propanediol were obtained from local

sources.
Chemical Name Chemical Structure
Ethanol ~_-OH
n-Propanol ~OH
OH
Isopropanol \(
1,3-Propanediol HO_~_-OH
OH
Racemic 1,2-Propanediol )\/OH
OH
(S)-1,2-Propanediol /?\/OH
OH
(R)-1,2-Propanediol /‘\/OH
OH
Racemic 1,3-Butanediol \(I)/\/
H
10
The following cooling agents were selected for testing:
Code Name Structure
1R,28,5R)-2-Isopropyl-5-
(-)-menthol ( ) propy (5\
methyl-cyclohexanol - OH
A
0]
g/\/\/\
1-(di-sec-butyl-
CPS-147 ( |.sec y 2»
phosphinoyl)-hexane




0.39 0.02 CPS-410 8 11.27 0.67 4.28 0.25 0.41 0.01 CPS-411 8 12.63 0.81
4.67 0.38 0.39 0.02 CPS-412 8 14.93 0.53 5.48 0.25 0.40 0.01 15 There
were no swonbfiossak changes in organ wei ghts, except perhags2horoondse |iver

wei ghts for CPS-412. The test doses on the philtrum assay were in the range

of 1 to 2 ng per trial
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amino]-propionic acid
methyl ester

CPS-369

(R)-2-[((1R,2S,5R)-
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amino]-propionic acid
ethyl ester

CPS-410
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cyclohexanecarbonyl)-
amino]-propionic acid
n-propyl ester

CPS-411
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cyclohexanecarbonyl)-
amino)-propionic acid
i-propyl ester




5The intensity of the subjective skin sensation was rated as 0, 1, 2 or 3,
with O as: no change; 1 as: slight coolness, cold, or tingling, 2 as: clear
cut si gnavoabimwmedsmess, cold, or tingling; and 3 as: rolpgstcBonldongsor
cold. The interval for recording sensations was at 5 to 10 m nute
intervals, until at |east two successige-zeroes were obtained. The results
were averaged values of 3 to 6 separate trials on the sane individual. The
"onset" is[ thgogene [0t aken tNanmieeach a codol ness I nt énactuye val ue of 2. |f
the test splut+or—ditTrot—1 ' toe—of—2—then—+t—was considered to be
I nactive. [The "of f-set” {@'ﬁgﬁ‘ﬁ%ﬁ'ool ness ijntensity drops bel ow 2, and
the "duratfon" is the ti2reomsepydrmetdyl- m nus ¢t ti me ofponset. The area
under the cucps.{AUC) atywhgkategamon@st i 1fat theﬁi ntgnsity and duration
of drug action and can %&'Pﬂaﬁ?@rﬁﬁ %ﬂ m the phot T a ngﬁTg}ErgrraPl ot
(Systat Software, Point o 5 ? 'I'henﬂfgi 5 given in average | SSE M
units, whilch is the product™¥#Y/€8Efing intendity and tine (mnutes).| Thus,
if an AUC value of 180 1s obtained, that neans the cooling intensity of 3

was accunyl ated for I ] . r tion
of the ef &t c%glmgqa 9%@‘%; §ﬁ'§}e?t?"?cé‘.’rp§ﬁ%'§'§arrﬁ% \rélﬁrﬁbegs&qblﬂ%régﬁgge ttgélﬁtfﬁ#eéytnﬁ%égt aken
for the owedurthendesarived it USROGBIORALEST Ab(Pepkils 2RQRIPNd Bogdipa sbele?00¢ ool i ng
agents, CPS-410 and CPS-369, were studied using the skin assay described
above,g fof%@%yﬁ-%, sgg'?ghgbent al coholic solvents. The concentrations were
255 ng/ L - mg/ mL CPS-369. The results are sunmarized in the
follow ng table. Solvent Cooling Activity (% relative to
(R) - 1, 2- pingpeimgidarysjudieSPSeré BeCRDIBG DgEinth avesd evaleated fos taxicity in Wn-mm@panol
i nactive haGhisV&dofRPEGEaAkrd digsdedan Baaghang / 7% rBeamanedbebahaist i ve

(viv) and injected subcutaneously at 30 mg/kg daily for five days. Body weights were

10  monitored, and on the sixth day, animals were euthanized with an overdose of sodium
pentobarbital and liver and heart weights were determined. None of the treated animals
died during treatment. The results are summarized in the following table. “N” is the

number of replicates.

. _ Liver Weight Heart Weight
Test Chemical | N Liver Weight (% final body wt) | (% final body wt)

(Q) (+ SEM) (+ SEM) (+ SEM)
Vehicle 9 12.54 £ 0.33 457 £0.33 0.38 £ 0.01
CPS-368 8 12.33+ 0.52 4.34+0.28 0.36 £ 0.01
CPS-369 9 13.51+0.26 471+0.26 0.39+0.02
CPS-410 8 11.27 £ 0.67 428+0.25 0.41 £ 0.01
CPS-411 8 12.63 £ 0.81 467 +£0.38 0.39+0.02
CPS-412 8 14.93 £ 0.53 548 £ 0.25 0.40 £ 0.01

15
There were no significant changes in organ weights, except perhaps for the liver weights
for CPS-412. The test doses on the philtrum assay were in the range of 1 to 2 mg per trial
per subject. The test doses studied in the toxicological study were 30 mg/kg of body
weight for 5 days. It was decided that the philtrum assays did not pose significant safety
20  risks.

Skin Assay

For assays on the skin, the cooling agent was dissolved in an alcoholic solvent to yield
25  test solutions with cooling agent concentrations of 2, 2.5, 3, 5, 10, or 20 mg/mL.



I nactive Racem c 1, 3-butanediol 7 10 (S)-1, 2-Propanediol 27 47 Racem c 1, 2-
Propanedi ol 43 61 (R) -1, 2- Propanediol 100 100 WD

2012/ 0983%dR0R/eR2011/ 000938 - 31 - Use of certain di hyecoxgmboahoedss (i.e.,
1, 3-propanedi ol and racem c 1, 3-butanediol) also resulted in significant

| oss of cooling activity. Anong the 1;30propanediols, (R)-1,2-propanedi ol
was surprisingly and unexpectedly the 5 best solvent for retaining the

cool i ng agdinga cottoritiped Hppkator(PG:, TbHps@as ad t®0.28KL, oftthe test solution was
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sol vent for nany cosnetic and dernmatol ogi cal formulations. The activity of
sever al CAM ihadsiBIFMSsiifectidé SKih GedsatioR WaBAREH S0, Y& & 3 ARAT & nbO

N
150r der ttingfing: iand 3ease rapusisesioling ohcald. Theeintened! fardecaiding sensadions/vas alwmty
measur ed {mirgtdmtePfald\Uatil tbasCR suRBedsive. Zerdds; wdte Sbfirel. tFheessults weee! | ng
Agent CCmacv'eraged values of 3 to 6 separate trials on the same individual. The “onset” is the time
10  taken to reach a coolness intensity value of 2. If the test solution did not reach a value of
2, then it was considered to be inactive. The “off-set” is when the coolness intensity drops
below 2, and the “duration” is the time of off-set minus the time of onset. The area under
the curve (AUC) also gives an estimate of the intensity and duration of drug action and
can be obtained from the plotted data using SigmaPlot (Systat Software, Point Richmond
15 CA). The AUC is given in average + S.E.M. units, which is the product of cooling intensity
and time (minutes). Thus, if an AUC value of 180 is obtained, that means the cooling
intensity of 3 was accumulated for at least 60 minutes, even though the overall duration of
the effect would be longer, e.g., 75 minutes, because of the time taken for the onset and
off-set of coolness.
20

Skin Study 1

Two potent cooling agents, CPS-410 and CPS-369, were studied using the skin assay
described above, for several different alcoholic solvents. The concentrations were
25  5mg/mL CPS-410 and 10 mg/mL CPS-369. The results are summarized in the following

table.
Cooling Activity (%, relative to (R)-1,2-propanediol)
Solvent

CPS-410 CPS-369
Ethanol inactive inactive
n-Propanol inactive inactive
Isopropanol inactive inactive
1,3-Propanediol inactive inactive

Racemic 1,3-butanediol 7 10

(S)-1,2-Propanediol 27 47

Racemic 1,2- Propanediol 43 61

(R)-1,2-Propanediol 100 100

The data demonstrate that use of an alcohol with one hydroxyl group (i.e., ethanol,
30  n-propanol and isopropanol) resulted in loss of cooling activity for CPS-410 and CPS-369.



Et hanol
Ratio CPS-410 5 ng/nL 1 122
2.3 CPS-Md20127m83% 1 127 10 243 5 2.0 W5-3

10

15

20

25

30

Content (% (v/v) Racem c 1, 2-propanediol (R)- 1, 2-propanedi ol

12 281 7 2.3 CPS-148 2 ng/mL 1 75 6 173
PCT/GB2011/000938

-31-

Use of certain dihydroxyalcohols (i.e., 1,3-propanediol and racemic 1,3-butanediol) also
resulted in significant loss of cooling activity.

Among the 1,2-propanediols, (R)-1,2-propanediol was surprisingly and unexpectedly the
best solvent for retaining the cooling action of CPS-410 and CPS-369. Based on AUC,
the (S)-1,2-propanediol solution had only 27% of the CPS-410 activity and 47% of the
CPS-369 activity of the corresponding (R)-1,2-propanediol solution.

Skin Study 2

Racemic 1,2-propanediol (propylene glycol) is a standard solvent for many cosmetic and
dermatological formulations. The activity of several cooling agents in racemic
1,2-propanediol were compared to (R)-1,2-propanediol and the results are summarised in
the following table. A small proportion of ethanol was included in the solvent mixture in
order to facilitate dissolution of the cooling agent. (Activity was measured in terms of AUC
and reported + S.E.M.; P < 0.01 t-test.)

Cooling Ethanol Racemic (R)- .

Agent Cone. Content 1,2-propanediol | 1,2-propanediol Ratio
(%) (vIV)

CPS-410 5 mg/mL 1 122 +12 2817 2.3

CPS-148 2 mg/mL 1 756 173 £ 15 2.3

CPS-412 5 mg/mL 1 127 £ 10 243 =5 2.0
W8S-3 20 mg/mL 3 64+6 122 £+ 8 1.9

CPS-369 5 mg/mL 1 134 + 16 218 £ 12 1.6

CPS-147 3 mg/mL 2 64 +4 81+4 1.3

The data demonstrate that, in each instance, the use of the (R)-enantiomer of
1,2-propandiol as the solvent provides more cooling activity than use of racemic
1,2-propandiol. For six of the seven compounds tested, the cooling activity was about two
times greater in (R)-1,2-propanediol than in racemic 1,2-propanediol.

It had not been previously recognized that a “bulk” solvent can have such a strong
influence on coolant activity in vivo. The favorable properties of (R)-1,2-propanediol as a
solvent were unexpected, surprising, and have practical utility. For example, in the design
of formulations, the (R)-1,2-propanediol solvent will require 50% less of the cooling agent
than racemic 1,2-propanediol, to achieve the equivalent cooling effect. Conversely, in
situations where it is desirable to decrease the volume of the solvent in the formulation,
use of (R)-1,2-propanediol can decrease the required volume by about 50%, yet achieve
the same degree of cooling.

15
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solvent mixture of (R)-1,2-propanediol with up to 5% (v/v) ethanol. These amounts of
ethanol can be included without significant loss of cooling activity.
10
Experimentally, it has been found that ethanol added to (R)-1,2-propanediol to form a
solvent mixture (from 1% ethanol / 99% (R)-1,2-propanediol (v/v) to 3% ethanol / 97%
(R)-1,2-propanediol (v/v)) does not significantly affect the intensity or duration of the
cooling action of the cooling agent dissolved therein, even though in vitro experiments
15 suggest that such low concentrations of ethanol interfere with receptor activation.

In the philtrum assay, a solution of CPS-369 at 2.5 mg/mL in 100% (R)-1,2-propanediol

gave an activity of 107 + 13 (AUC), as compared to 106 + 12 (AUC) CPS-369 at

2.5 mg/mL in a solvent mixture of 1% ethanol / 99% (R)-1,2-propanediol (v/v). Thus, 1%
20 ethanol (v/v) did not affect the cooling action of CPS-369.

Figure 1 is a graph of cooling intensity (units) as a function of time (hours) after application
for five cooling agents, CPS-410 (filled circles), CPS-412 (squares), CPS-369 (triangles
pointing down), CPS-368 (open circles), and CPS-411 (triangles pointing up), all at a

25  concentration of 5 mg/mL in a solvent mixture of 1% ethanol / 99% (R)-1,2-propanediol
(VIv).

Skin Study 3

30 (-)-Menthol is the most widely used cooling agent in commercial applications. Itis present
in a diverse number of liquid or semi-liquid preparations such as in Ben-Gay® ointment,
icyHot® medicated patch, and in Vicks Vaposteam Liquid Medication. The effects of
(-)-menthol on sensory systems are complex, but one of the target receptors is thought to
be the TRP-M8 receptor. The cooling effect of (-)-menthol (at 10 mg/mL) in the philtrum

35 assay was compared with (-)-menthol dissolved in 1,3-propanediol or in
(R)-1,2-propanediol. Cooling duration was 13 + 1 minutes for 1,3-propanediol and
21 + 2 minutes for (R)-1,2-propanediol (P < 0.001), showing a significant difference.
Clearly, (-)-menthol has more cooling activity when dissolved in (R)-1,2-propanediol than
in 1,3-propanediol.

40
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strong evidence that (R)-1,2-propanediol is an antagonist at the ethanol binding site of

TRP-M8.

30 Figure 2 is a graph of cooling effect (units) as a function of time (hours) after application,
for the cooling agent WS-5 at a concentration of 10 mg/mL in ethanol containing 0% (v/v)
(diamonds), 10% (v/v) (squares), 20% (v/v) (triangles), or 40% (v/v) (circles) of
(R)-1,2-propanediol.

35  Another cooling agent, WS-3, is widely used is cosmetics, toothpastes and comestibles.
WS-3 dissolved in absolute ethanol at 20 mg/mL did not produce significant cooling when
it was applied to the philtrum. However, when WS-3 dissolved in 3% ethanol / 97 %
(R)-1,2-propanediol (v/v) at 20 mg/mL was applied, it produced robust cooling lasting
38 + 3 minutes, together with prickling and stinging sensations. As shown in data

40 discussed above, WS-3 is much less active when dissolved in racemic 1,2-propanediol
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97 % (R) -1, 2-propanediol (v/v) at 20 ng/nL was | ed, oduced, r obust
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acti ve whesntihoedrtd @edte solu(idd) erlar “gsrredae Hags” fasone month and claimed that he
slept much better than before. Subsequently, the individual was treated with a course of
Enbrel® and his psoriatic condition improved considerably so there was no longer a need
for a topical antipruritic drug.
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Patient Study 2

A 21-year old female suffered from atopic eczema since she was four years old. Over the

years, she learned how to control the symptoms of this condition (mainly itchy skin on her
40 knee and elbow flexures), by the use of emollient creams/ointments and low potency

steroid medications. She was especially wary of higher potency steroids because she



conpared to racemc 1, 2-propanediol. This is a new and unexpected
observation. Patient Study 1 20A 34-year old male with an eight-year
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synptons 0 itron (mainly itchy skin on her 40knee and el bow

fl exures), by the use of envollient creans/ointnments and | ow potency steroid
medi cat i oPstienSBidwads especi al ly wary of higher potency steroids because she
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shi nyog eshlyigite? With@r 198 My drocsiSoreddréarine now felt nore confident in public
situations. Patient Study 3 15 A 60-year old Californian visited the

Bot ani cal Gardens in Hong Kong in July. H's Anerican dietary habits may
have | ed Patiemb8udidors that attracted insects because he was thoroughly
bitten on the arns and legs with bite marks averaging 4 bites per cn2 and

fgvﬂ ' n%FétGﬁ 1)%3?%@ %(Qrféevtep)?gé Wt%ﬁ%@@%&oﬁ%& d%l‘nl'?%%ﬁlsé) %ﬂhéﬂs&flﬁ?él{tﬁ@@dse%@r eed
(R)- 1 02 pWG;%H'éGﬂ%IUSF\S’f Wl x%r}gsﬁ)ﬁ%qpped stick was used to apply CP 8 solution
(5 mg/mL CPS-410 in 1% ethanol / 99% (R)-1,2-propanediol (v/v)) or CPS-412 solution
(5 mg/mL CPS-412 in 1% ethanol / 99% (R)-1,2-propanediol (v/v)) at the site of itch. The
itch sensations were suppressed within 5 minutes of application of either solution, and this
effect lasted for at least 8 hours. In a second experiment, the solutions were applied using
35 a plastic bottle with a conical Yorker spout. This allowed more precise droplet delivery of
the solution to the site of itch. The CPS-410 solution produced sensations of coolness
after application but this was less noticeable with CPS-412. After two days of applications,
spaced approximately 10 hours apart, the itch was no longer present. These results were
surprising because the scalp is thick (relative to the philtrum skin) and the receptors for
40 thermosensation are thought to be located at least 1 mm beneath the skin surface, at the

junction of the epidermis and subcutaneous tissues. These results are potentially



irritation, itch, and pain fromhis bites. He used a plastic chopstick to
dip into the solution and applied the solution evenly on his skin.

Sur pri si ngbypi1ddeesszt ch was significantly relieved withi rctrigB2eimiomsses
after application. The individual still scratched his skin, but nore
gently, and with dimnished intensity-36le controlled his itch with the test
solution 25and later with a 1% hydrocorti sone cream Patient Study 4 A
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It is to be understood that while the invention has been described above in conjunction
with preferred specific embodiments, the description and examples are intended to

35 illustrate the invention and not limit the scope of the invention, which is defined by the
appended claims.



(R -1, 2-propanediol (v/v)). The pain was suppressed within 3 mnutes after
application but returned after 2 hours. She re-applied the solution, but
this ti mewpeom/osmzier area, to cover the dermatone for tlpeTfgB20m0000938he pai n
was conpletely attenuated, and she "forgot" the disconfort was there. The
scald resolved itself in 24 hours. It-gmas al so 30noticed that the degree of
redness and swel | i ng produced by the scald was reduced by the applied
solution. It is to be understood tREEERBNCESt he i nvention has been

descri bed above in conjunction with preferred specific enbodi nents, the
description and exanples are intended to 35illustrate the invention and not
limt the scope of the invention, which is defined by the appended cl ai ns.
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2012/ 098342PCT/ G3B2011/ 000938 - 39 - CLAIMS 1. A conposition conprising a
cool i ng agent dissolved in a solvent conprising (R -1, 2-propanediol. 5




2. A conposition according to claim1, wherein the solvent conprises:
95-100% (v/v) (R)-1, 2-propanediol; and 0-5% (v/v) Cl-C3al kanol. 103. A
conposi t iwo 2acee83eng to claim 1, wherein the sol vent ceowdpesy008B8100%
(v/iv) (R-1,2-propanediol; and 0-5% (v/v) ethanol. 4. A conposition
according to claim1, wherein the sol vegt conprises: 1597-100% (v/v)
(R -1, 2-propanediol; and 0-3% (v/v) ethanol. 5. A conposition according to
claim1l1, wherein the solvent conprisesAIM®-100% (v/v) (R)-1, 2-propanedi ol ;
and 200-1% (v/v) ethanol. 6. A composition according to claim1, wherein
t he sol vent conprises: 65-100% (v/v) (R -1, 2-propanediol; 0-5%(v/v)
Cl- C3al kahol ; AAFRMPEIIBFAMAIIFRY akoolNg agent dissA¥R] NidsPat 6PMPHRIt 0 claim 1,
wherei n the sqRyd2-propamedides: 65-100% (v/v) (R)-1, 2-propanediol; 0-5%
(v/v) gethanol ; and 300-30% (v/v) water. 8. A conposition according to claim
1, whereipn the, sol vent conprjses: . 75-100% (v/v) (R -1, 2-propanediol; 0-5%
(v/v) et Hanol ;A SAMPA! s °\|ﬁéﬂ‘érWRQ(eQ"A{hs(?ﬂéfS%tictomgg%cordi ng to claim
1, wherein t hedSt00fe M/v)dE)) r2-wepane®inl 1@@% (v/v) (R)-1, 2-propanediol; 0-5%
(v/v) ethanol ;o.gadvAfe;-EQ8k4ndv) water. WO 2012/098342PCT/ GB2011/ 000938
-40 - 10. A conposition according to claim1l, wherein the sol vent
conprises: 90-100% (v/v) (R -1, 2- Propanedi ol ; ]

10 3. A composition according to claim 1, wherein the solvent comprises:

95-100% (v/v) (R)-1,2-propanediol; and

0-5% (v/v) ethanol.

4, A composition according to claim 1, wherein the solvent comprises:
15 97-100% (v/v) (R)-1,2-propanediol; and
0-3% (v/v) ethanol.

5. A composition according to claim 1, wherein the solvent comprises:
99-100% (v/v) (R)-1,2-propanediol; and
20 0-1% (v/v) ethanol.
6. A composition according to claim 1, wherein the solvent comprises:

65-100% (v/v) (R)-1,2-propanediol;
0-5% (v/v) C4-Csalkanol; and
25 0-30% (v/v) water.

7. A composition according to claim 1, wherein the solvent comprises:
65-100% (v/v) (R)-1,2-propanediol;
0-5% (v/v) ethanol; and
30 0-30% (v/v) water.

8. A composition according to claim 1, wherein the solvent comprises:
75-100% (v/v) (R)-1,2-propanediol;
0-5% (v/v) ethanol; and
35 0-20% (v/v) water.

9. A composition according to claim 1, wherein the solvent comprises:
85-100% (v/v) (R)-1,2-propanediol;
0-5% (v/v) ethanol; and
40 0-10% (v/v) water.



0-5% (v/v) ethanol; and 0-5% (v/v) water. 5 11. A conposition according to
any one of clains 1 to 10, wherein the cooling agent is an

(R) - 2-[ ( (M:B,2883/083422- i sopr opyl-5-net hyl - cycl ohexanecar beoyiys28ni/000438r opi oni
c acid Cl-C4al kyl ester. 1012. A conposition according to any one of clains
1 to 10, wherein the cooling agent is:40-

(R-2-[((1R 2S, 5R) - 2-i sopropyl-5-net hyl - cycl ohexanecar bonyl) - am no] -

pr opi oni cipaci ¢h cophpusitionicesrdinGRSeRGB); wherein the solvent comprises:

(R -2-[((1R 2305RNv2n/ _OBY A, yl - cycl ohexanecar bony1l) - am n*

15pr opi oni ¢ a(%og@gt/qny(\agg{g’ra p&éag{ég%g) ;

(R-2-[((1R 2@;@@)(‘1/2-?@%'6’6}91- 5- net hyl - cycl ohexanecar bony1l) - am nol pr opi oni
c acid n-propy-sS¥%gi/erwatePSs- 410) ;

(R -2g[ ((1R, 2S, 5R) - 2-i sopropyl - 5- et hyl - cycl ohexanecar bonyl ) - am no] -

propionic _acid i-propyl ester (CPS-411).; or . . -

20(R) - 2- [\ 1R, @'8?83%&%8%’56‘83‘1?%! Pl %%E/?‘?'E&?& t8H O Wheel B8 5999 AgenLT -

propi oni ¢ aci anRYBH (N RIS &R)-1-EpIopyish-metiyl-Cyslahexprasatiogm)-aewidi ng to any
one of clains &%pi&wiégeid\mftr@ikw dskee. cool ing agent is:

25(R) - 2-[((1R 2S,5R) - 2-i sopropyl-5-net hyl - cycl ohexanecar bonyl) - am no] -

propi onic acid n-propyl ester (CPS-410). 14. A caonposition according to any
one dP cl'@ nms ALcqrpposgionaseprding o BBY 889 PY FiiMsglelt!0; wherein the cooling

30(R) - 2-[ ((1R a3®8nbER) - 2- i sopr opyl - 5- met hyl - cycl ohexanecar bonyl ) - ami no]j -

pr opi oni ¢ aci d n- b‘{Ff%b-[%ﬁg,‘%@q%sé&%bgfléeth@i-@ﬁf&?x@%ﬁéc@i‘boﬁﬂ?@ﬁw@lﬂid}g to any

one of clains 1 to r%ntg 38 ng agent is a
[ ((1R, 2S, 5R) - RPRIGNE 8p¢ ORI | %§ exanecar bony1) - am ng%- acetic acid
35C1- CAal kyl est er .(RI-@-[(ARRSMIR)A-isbpropper wethyhey claheaaneceren
[1?( 1 grsegg)t ?ggﬁk Iaa)g/ B5te! ;&PSC_S%?); xapecar ] hc acid
AL o B R e B L
propionic acid n-propyl ester (CPS-410),
(R)-2-[((1R,2S,5R)-2-isopropyl-5-methyl-cyclohexanecarbonyl)-amino}-
propionic acid i-propyl ester (CPS-411); or
20 (R)-2-[((1R,2S,5R)-2-isopropyl-5-methyl-cyclohexanecarbonyl)-amino}-
propionic acid n-buty! ester (CPS-412).

-aglingls 1 to

13. A composition according to any one of claims 1 to 10, wherein the cooling
agent is:
25 (R)-2-[((1R,2S,5R)-2-isopropyl-5-methyl-cyclohexanecarbonyl)-amino]-
propionic acid n-propyl ester (CPS-410).

14, A composition according to any one of claims 1 to 10, wherein the cooling
agent is:
30 (R)-2-[((1R,2S,5R)-2-isopropyl-5-methyl-cyclohexanecarbonyl)-amino}-
propionic acid n-butyl ester (CPS-412).

-15. A composition according to any one of claims 1 to 10, wherein the cooling agent is
a [((1R,2S,5R)-2-isopropyl-5-methyl-cyclohexanecarbonyl)-amino]-acetic acid
35 C,-C,alkyl ester.

16. A composition according to any one of claims 1 to 10, wherein the cooling agent is
[((1R,2S,5R)-2-isopropy!-5-methyl-cyclohexanecarbonyl)-amino]-acetic acid ethyl
ester (WS-5).

40



18. A conposition according to any one of clains 1 to 10, wherein t

5(1R, 2S,5R) - 2-i sopropyl- 5-net hyl - cycl ohexanecar boxylic acid et he cooling
agent is wphamiwessWs-3). 19. A conposition accordi ng troraBzoomons cl ai ns
1 to 10, wherein t he cooling agent is

2-isopropyl-2,3, Ntrinethyl-butyram de4{\Ws-23). 1020. A conposition
according to any one of clains 1 to 10, wherein the cooling agent is a
trial ky\llﬁhospm dftﬁn@sitrélﬂ acedrding te anposé bi eaimacicorid] wheren taagoaling agkniibai ms 1
to 10, erei j | ng_ 0 hexane
(CPS-147); or Ql(H%Eé:%@Ci !}%P f;afl(wlnéﬁosp i n%%eqh%%ct%gbnog%a@ﬁls@b @Qkﬁ%)ﬂn&e
conposition according to any one of clains 1 to 10, wherein the cooling
agent i sp8nentthgdmpastioataecording2@ anpoudafaimsiida 19cwb¢rdimgetc00|’ml>agsmeisof

cl ai ”g 11to 1Q 1R‘Q4363F8'2‘|sb'53!%pﬂ55)ﬂn'eﬂﬂl bxarfecalboRpiRtdeR ethﬂémldé (@egppsi tion
according to any one of clail V\/ner ein the cooling agent is

25di ssolved in the solvent at a concentratl on of 0.5-20 ng/nmL. 25. A
conposi tiidn adcermipasiion@caeryingrie aoy oo af ¢i@ime tte 193whepsisy tBp GoRIHE 29661 Bng
agent is di ssgligstopp-24R- tﬁmtet\r@n&ut?«%rradecwseexr ation of 1-15 ng/nL. 3026. A
conposi tion according to any one of clains 1 to 23, wherein the cooling
agent is dissolved in the solvent at a concentration of 15 10 ng/ nL. 27.A
conpd$i ti2n adcerrapargionacaergingrie apy ope gf pa™E 11 19gwhegeit B oPINE 39581 ing
agent is di ssaltieslylpiosphiesxideent at a concentration of 3-8 ng/nL. 35 - 42
- 28. A conposition according to claim1, corrpri si ng a cooling agent

di ssolved in a solvent, wherein the sol t\;q % J\ {,V(Vg)
(R) - 1, 2- prloparbeRTBPOStigRACeoNg/ 9 P PRSR flaims 116110, Wheein the codfn
agent is:
15 1-(di-sec-butyl-phosphinoyl)-hexane (CPS-147); or

1-(di-sec-butyl-phosphinoyl)-heptane (CPS-148).

22. A composition according to any one of claims 1 to 10, wherein the cooling
agent isp-menthyl lactate.

20
23. A composition according to any one of claims 1 to 10, wherein the cooling
agent is(-)-menthol.
24. A composition according to any one of claims 1 to 23, wherein the cooling agent is
25 dissolved in the solvent at a concentration of 0.5-20 mg/mL.

25. A composition according to any one of claims 1 to 23, wherein the cooling agent is
dissolved in the solvent at a concentration of 1-15 mg/mL.

30 26. A composition according to any one of claims 1 to 23, wherein the cooling agent is
dissolved in the solvent at a concentration of 2-10 mg/mL.

27. A composition according to any one of claims 1 to 23, wherein the cooling agent is
dissolved in the solvent at a concentration of 3-8 mg/mL.
35



wherein the cooling agent is

(R) - 201R, 2S, 5R) - 2-i sopropyl-5- net hyl cycl ohexanecar bonyl) - am nci | - propi oni c
aci d n- prwpybizesae (CPS-410); and wher ei n t he coeCirgB200a00938S

di ssolved in the solvent at a concentration of 5 ng/nL. A conposition
according to claim1l1, conprising a cood2ng agent dissolved in a solvent,
wherein the solvent conprises: 99% (v/v) (R)-1,2-propanediol; and 1% (v/v)
et hanol ; 28. A vdmpagitiontabeordinglto niginadectmprising a cooling agent dissolved in a

(R-2-T((1R 23.RBN %héé%@%@éét‘dﬂdﬁ?ﬁéé?yd ohexanecar bony1) - am no] - pr opi oni
c acid n-propyl est’gg M:Pikﬁ;g); and . wherein the cooling agent is

di ssolved in the sVt JR)-LePboraltaich@dn of 5 ng/ml. A conposition
according to any ordé6 ofv)ethenel;1 to 29, which is a liquid conposition. A
conpogi ti on accor dighgrdi® tHdbolie agdnt & @) 1[I 1RE SIER)-Mebpfopliss-Figtiyabl e for

topi cal adm ni stration. t ho renar bk C rding to
any one of cl aﬁyﬂgﬁﬁxapsc_%@?%%ﬁ@?ﬁ&to E'gslgétcl?grgp'i%ﬁg%gZbgsg"{qgg%g? _di ssol ving
the cooling agent iwhergietheggaping agent g gigsolyeddn thersolverkplct eQCERY3PINg a
conposi tion acgemly/my. to any one of claims 1 to 31. A wi pe, pad, or

towel ette according to claim33, which is suitable for use in the topical
adm ni stration of the conposjtion to . a hunan. servoi r L he

. . . Ar .cont r
cont dPni A9 a AHRYBRISIOPRCEHERSAP ST d: SHIPTEHNS F° |p%ia%ntf|s[s8n§§m A cosmetic
preparati on ( esofyent, mhemjretheedolrenicqmpdast ) conpri sing a conposition
according to any ongoepfysl(Ri-MolprbRantdiol;Ankoi | etry preparation (e.g.,

after-shave | otion) ri.sing a conposition according to any one of claim
1 to 31, VD 2012/ 088 9ABEEER2011/ 000938 - 43 - 38 A comosi tion

according to any orwhengindheataniing agent 3s1(R)f2ol (1 e B RietrisopfopyheMelitin or

ani g?'s ]?ody bycyklaﬁéw?a@@nywéarﬁmapg@btoh@racmmwo@ylratérqcas)ammeandf cl 3! ms 1
to 31, for treatnent_ of sensor. . , t ording to
any one of clains 1wr{ege|§if,$e fo&hXQ ?g%@ﬁ%ﬁ%?%#edslﬁﬁ}eoéfb;&gfgfg%lr:étt)crgﬁ I'o t he skin.
1041. A conposiafiddng/adeording to any one of clains 1 to 31, for treatnent of
itch. 42. A conposition according to any one of clains 1 to 31, for

t reat ment,pf : " LG F QB | piRaLid @ sitig.ed
with der nsadt)| t ipéC?%P%sfltfonaatcggridﬁ@(fgraﬁgﬂhtéitoggglcfznomﬁ%'%h?rgfi |tai S, iﬁ?r@i t ant
dermelitis, allergic dermatitis, seborrheic 15der matitis); ~ (b) pain
associ at gt wi tA coupositibn docanding tozoy ondio daised to 3hawiieh is gHitaki for Fapie@at ed
skin (e.g., skidgmifefgasd by | aser surgery, x-ray fluoroscopy during inmage

i ntensi ve procedures such as angiopl asty, diabetic ulcers, sunburn,

radi ati on, and/or procedures related to wound debri demsn}a);
32. A method of preparing a composition according to any one of claims 1 to 31,

25 wherein the method includes a step of dissolving the cooling agent in the solvent.

33. A wipe, pad, or towelette carrying a composition according to any one of claims 1
to 31.

30 34. A wipe, pad, or towelette according to claim 33, which is suitable for use in the
topical administration of the composition to a human.

35. A reservoir container containing a composition according to any one of claims 1
to 31.
35
36. A cosmetic preparation (e.g., an eye make-up product) comprising a composition
according to any one of claim 1 to 31.

37. A toiletry preparation (e.g., after-shave lotion) comprising a composition according
40 to any one of claim 1 to 31.



20(c) itch and/or disconfort associated with skin infections, insect bites,
sunburn, shaving, hair renoval, and/or photodynam c treatnent of skin
(e.g., acwonobr/deesat oses, basal cell carcinom); PCO)GR20 LG0b938
associated wth xerosis (frequently seen in the elderly) and/or psoriasis;
25(e) nucositis, stomatitis, cheilitis4and/or itching of the lips, for
exanpl e, associated with cold sores and/or gingivitis; (f) pruritus
ani , henggr hoiadedmpbisgion mtcarting pabny assofdlained tailt hfoatiedtnfenssfithe sumpai n
and/or itch a q | | fistulas, pain associated with

henor r hoi dect %?r%ﬁ'h%zlarggdr%% Itﬂfﬂ?\a??'amrati on, anogenital skin inflanmation
and/ or 30di sconfort associated with a | ocal cause such as incontinence,

di aper ra@sh, ancbnaposjtieniaceatingrd bayrome ofostaims 1 to 31, fof treatmeint ofl sepsernyi t us,

vul vag pai n (giQomi@psoci ated with candidiasis, vulva vestibulitis,

vul vodyni a, dyspareunia, an anogenital infection (e.g., warts and/or

sexual ly transmtted diseases), a viral infection of the skin (especially

i n 35i nm4foc orfpearmpaséion @acordingd9 pny eme of claims 1 tp3)l, fepyeatmentiplss®HaPYrt, nasal
di sconfort, anfdcemidtpoehe akihway di sconfort associ ated with breathing
obstruction (e.g., congestion, rhinitis, asthma, bronchitis, enphysens,
chroni c obstructive pul nonary di sease, dyspnea, sIeeP apnea, . and/ or

snor i1Ag) .41. WO A2 commaERs azrerdingte g1y poR olbdams 142 31, festreatmest BN i on for use
according to any one of clainms 39 to 42, wherein the treatnent is by

topi cal agm niﬁwr\%dsﬂl[%n()aﬁéorfifﬁgq?aE{é’gné’f)f d&IRRNI BB 1SR FRAIMeM EONT Or t

conprising admnistration of rapeutically etfectlive amgunt of a
conposi ti on accor di{@yitatiofnichhand/iP %?ﬁ?ﬁ‘a%dt%t%rmﬁgt.‘s @%ﬁqﬂ%ﬁu of
treating sensateymaditsccorftast deohatitihairiénitdecoatiisi allengjc defimatitis.tselpirogic of a
ther ggeuti cal Iy ahfiiesti ve amount of a conposition according to any one of
clainms 1 10to 31. A net ho f . treati it LLSI 1ALstration
of a therapeuti cal ﬁg) R éiﬁol?{?ge %rhhlfmg%‘"q%u@gﬁ%%og;aigfgg%éda%gg)?girg,ﬁg?o?o any one
of clainms 1 tdrgted skiate.g, ae danaged by lager sijgery, x-ray fluopoggoryr JYnaEmMage i tch
gnd/ or pain asseAsiv Fdcudlrbs Sedhed dridicpldsty, diabetid Oipers, simbgnt ira:]diationcont act
ermatitis, irri : ; titis, seborrheic
dermatitis); and}o‘?’%troc‘%gyrrggg%lhf'egstgg)g!.lgéé g’é&\'fm‘%ﬁ] i.‘l(l’ ne{j, traumatized,
di se@ed, anoxic, dAdirangfrdiscomfstasseriated ity skindpiestionsniged MGS| aser
surgery, X-raysuhbuer sisavongy haitrdnmyal, mader photedisiamic peatedlefskind@dr as

angi opl asty, dg&:apigtk'b t34eS B sal SdiNBiRom&)adi ati on, and/or procedures rel ated
to wound debri dement ' ' ci ated

with skin infectiord bquﬁggaps%qiqtggyvitg%%%gais:{frgg% ?%ée,“d"ﬂiﬁé)g@%ﬂ%fi??’?and/ or
phot odynam c tpsedgsiegnt of skin (e.g., 25actinic keratoses, basal cell

car cizzonm) ; (ef BLcEsity, blonfatias speiing eek/o itchinger e lips(for exarepie) y seen
in the elderl ygssgé}g{egrwitgsc%fd SrdSand/or gingivitis;

(f) pruritus ani, hemorrhoidal discomfort, pain associated with anal
fissures, pain and/or itch associated with anal fistulas, pain associated with
hemorrhoidectomy, perineal inflammation, anogenital skin inflammation and/or

30 discomfort associated with a local cause such as incontinence, diaper rash, and/or
perineal inflammation;

(g) vulval pruritus, vulval pain (e.g., associated with candidiasis, vulva
vestibulitis, vulvodynia, dyspareunia, an anogenital infection (e.g., warts and/or
sexually transmitted diseases), a viral infection of the skin (especially in

35 immunocompromised patients)); or

(h) nostril discomfort, nasal discomfort, and/or upper airway discomfort
associated with breathing obstruction (e.g., congestion, rhinitis, asthma,
bronchitis, emphysema, chronic obstructive pulmonary disease, dyspnea, sleep
apnea, and/or snoring).

40



(e) nucositis, stomatitis, cheilitis and/or itching of the lips, for

exanpl e, associated with cold sores and/or gingivitis; 30(f) pruritus ani,
henor r hoiwel2oth/®szanf ort, pain associated with anal fisspces;B2paioomsd/ or
itch associated with anal fistulas, pain associated w th henorrhoi dectony,
perineal inflammation, anogenital skin44 nflammation and/or disconfort
associated with a |l ocal cause such as incontinence, diaper rash, and/or
peri neal 43nf| anpahpsitionI&( e acubrdalg tprany bhesf claitis\a9 to@2| whéreinghe associ at ed

wi th candi di a%e% m rH' %t‘éﬁ&%f Mlhlg{rétc? C)ul vodyni a, dyspareunia, an

anogeni tal inf ec ts an r sexually transmtted di seases), a
viral infection of the skl n (especially in inmunoconprom sed patients)); or
(h) nost r44, diAsmetﬁodrdf freatirgadendory cistbonfart camngtising adopeistrationefy di sconf ort

40assgci at ed wpd, ? yﬂffégtl@%BMto‘fﬁ'&oh%oQtlon S&Bﬂﬁﬁgi]!o%y dnBidhickaings 1
asthma, WO 2015 9834 PCT/ GB2011/ 000938 - 45 - bronchitis, enphysens,

chroni ¢ obstrd@filve pul nonary di sease, dyspnea, sleep apnea, and/or
snoring); conprising adm nistration of a therapeutically effective

anount ofgsa CWﬁ@ﬁidd'dPﬂeWéhb&g digzomfdrt OfitRe 8kin Qbﬁpf@ndaﬂu@wﬁhﬁah&n 4B8a A
met hod accor d' %Ia ut%npfy e%ﬂge rﬁé O’B?a%ém%anﬂgn DR eon%dd'f]cf%'irﬁé fation

i's topical I’of. 01 fion a cor |ng to any one of
clai® 1 to 31°|3ﬂ the manuf acture of 10a rredl canment for the treatnent of
sensory disconfort. 50. Use of a conposition according to any one of clains

1to 31 theA ﬁ%ﬂ"rbfk rtﬂé%@gq? acoW%?ki‘ﬁ@%ﬂ'ﬁmgtPJtloh Q?aiﬂeﬁﬁéémeélly@(ﬁeéﬁlésory

di sconf or “of 't rrpom thon aC{: :gll ng to any one of
claims 1 to 32me4vaf ‘T’rﬁ?fﬂP%‘f%‘raé;CBTd'@ Ry Qafehta treatment of itch.
52. Use of a conposition according to any one of clai ms 1 to 3lin the
manuf@ct w-e OfA%eﬂ?dél'd?%Em for the treatnment of: 20(a) irritation, itch

and/ or pal n associ t| ti.s 0 cont act
dermatitis, irri ta?‘?%’é‘% *t? 3r| ke {,soc%éerd i @érﬁqaﬂﬁé{)?é %’ltbﬁ'c
dermatitis); dermatitis, (:U)tagedeffnat§§oEf'taﬂt&fmﬂ'tﬁ B'Lﬁ*@'éd’e"'f'?té'ﬁn%ﬂqofeﬂ'c

di seased, anoxdesmaftiyd/ or irritated skin (e.g., skin damaged by | aser

surgery, - ray | Uog oB60RK. AL At BRI 2RI ARSH Vﬁseﬁp@&%‘é?«%%rﬁﬂ’&h as

ang | asty, diabet Iation Bro edur.es rel ated
d debr iitéatgaskin (e.g., skin damaged Py lasghayraery ¥-LYdHPEISEOR wmeawsa with
sk| n i nf ect i onatenine paicebires suctsasiangioplasihalidbetic ulsais; survov.aadiationd/ or

phot odyna ¢t 464 HiecfesSblalbd 8 ibun Bebjdbhferker 2t 0ses, basal cel

g?&glr In%m;nd/ or unrtcl:h and/orsdsscom?or?assoc»apecf(w h s%qn m?ec glgsu%te!:ybléeen in the

sunburn, shaving, hair removal, and/or photodynamic treatment of skin (e.g.,

25 actinic keratoses, basal cell carcinoma);

(d) pruritus associated with xerosis (frequently seen in the elderly) and/or
psoriasis;

(e) mucositis, stomatitis, cheilitis and/or itching of the lips, for example,
associated with cold sores and/or gingivitis;

30 (f) pruritus ani, hemorrhoidal discomfort, pain associated with anal
fissures, pain and/or itch associated with anal fistulas, pain associated with
hemorrhoidectomy, perineal inflammation, anogenital skin inflammation and/or
discomfort associated with a local cause such as incontinence, diaper rash, and/or
perineal inflammation;

35 (g) vulval pruritus, vulval pain (e.g., associated with candidiasis, vulva
vestibulitis, vulvodynia, dyspareunia, an anogenital infection (e.g., warts and/or
sexually transmitted diseases), a viral infection of the skin (especially in
immunocompromised patients)); or

(h) nostril discomfort, nasal discomfort, and/or upper airway discomfort

40 associated with breathing obstruction (e.g., congestion, rhinitis, asthma,



psori asis; (e) mucositis, stomatitis, cheilitis and/or itching of
the lips, for exanple, associated wth cold sores and/or gingivitis;

(f) pruriwooesmesssbenorrhoi dal disconfort, pain associ aret/oB20i1/m@odEs
35fissures, pain and/or itch associated with anal fistulas, pain associated
wi t h henorrhoi dectony, perineal inflamtion, anogenital skin inflammation
and/ or disconfort associated with a | ocal cause such as incontinence,

di aper rash, aneHonitispemptnasamai cirbaicwbstrantive puimonary disease, dyspnea, tgepvul val
pruritus, vul \é% TR ‘§n8r|n associated with candidiasis, vulva
40vest|buI|t| S, vuIv énla

ar.eun an a |nf ec n (e.g.,
warts and/or - 46 %mP i‘ﬂ%laFWYQ'QQHth?mrﬁqeé'g%@ egu.?(e\ﬂ"i‘oa'[’lnE ?% ef:t i gn of
the skin (espeompobijion aciontiog tcanymmenfseimpate 8hts)); or (h) nostril
di scomfort, nasal disconfort, and/or upper airway disconfort associated

Wi th brea hi n tructiagon (e.q., ¢ et t?-r@i'r

5br onchi t4% Mﬁ%@ﬁ&f”@lﬂggﬂﬁgy 85%?‘?%%’6\ v@qgé?%ﬁ%&)’/ﬁ&e gértgse at on lsnea,

sl eep apnea _etﬁdmiradmtfaﬁ'g% 53. A net hod according to any one of clainms 49
to 52, wherein the nedicanment is suitable for topical admnistration. 10

49. Use of a composition according to any one of claims 1 to 31in the manufacture of
10 a medicament for the treatment of sensory discomfort.

50. Use of a composition according to any one of claims 1 to 31in the manufacture of
a medicament for the treatment of sensory discomfort of the skin.

15 51. Use of a composition according to any one of claims 1 to 31in the manufacture of
a medicament for the treatment of itch.

52. Use of a composition according to any one of claims 1 to 31in the manufacture of
a medicament for the treatment of:

20 (a) irritation, itch and/or pain associated with dermatitis (e.g., atopic
dermatitis, contact dermatitis, irritant dermatitis, allergic dermatitis, seborrheic
dermatitis);

(b) pain associated with burned, traumatized, diseased, anoxic, and/or
irritated skin (e.g., skin damaged by laser surgery, x-ray fluoroscopy during image
25 intensive procedures such as angioplasty, diabetic ulcers, sunburn, radiation,
and/or procedures related to wound debridement);
(c) itch and/or discomfort associated with skin infections, insect bites,
sunburn, shaving, hair removal, and/or photodynamic treatment of skin (e.g.,
actinic keratoses, basal cell carcinomay;
30 (d) pruritus associated with xerosis (frequently seen in the elderly) and/or
psoriasis;
(e) mucositis, stomatitis, cheilitis and/or itching of the lips, for example,
associated with cold sores and/or gingivitis;
(f) pruritus ani, hemorrhoidal discomfort, pain associated with anal
35 fissures, pain and/or itch associated with anal fistulas, pain associated with
hemorrhoidectomy, perineal inflammation, anogenital skin inflammation and/or
discomfort associated with a local cause such as incontinence, diaper rash, and/or
perineal inflammation;
(g) vulval pruritus, vulval pain (e.g., associated with candidiasis, vulva
40 vestibulitis, vulvodynia, dyspareunia, an anogenital infection (e.g., warts and/or
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- 46 -

sexually transmitted diseases), a viral infection of the skin (especially in
immunocompromised patients)); or

(h) nostril discomfort, nasal discomfort, and/or upper airway discomfort
associated with breathing obstruction (e.g., congestion, rhinitis, asthma,
bronchitis, emphysema, chronic obstructive pulmonary disease, dyspnea, sleep
apnea, and/or snoring).

A method according to any one of claims 49 to 52, wherein the medicament is
suitable for topical administration.



