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FORMULATIONS FOR THE TREATMENT OF 
PAN 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application claims priority under 35 U.S.C. 
S119(e)(1) to provisional U.S. App. Ser. No. 60/576,372, 
filed Jun. 2, 2004, the disclosure of which is incorporated by 
reference herein. 

TECHNICAL FIELD 

0002 This invention relates generally to the management 
of pain, and more particularly relates to methods and com 
positions for the treatment of pain using a eutectic mixture 
of a capsaicinoid analgesic and a second drug that mitigates 
the side effects associated therewith. 

BACKGROUND 

0003 Pain is a significant and costly healthcare problem, 
and is the most common reason patients seek medical care. 
Pain may be acute or chronic. Examples of acute pain 
include post-Surgical pain and pain due to traumatic injuries. 
Chronic pain is generally more difficult to treat, and can be 
associated with any number of causes. For example, chronic 
pain may be associated with the inflammation of joints, 
tendons, nerves, muscle, and other soft tissues, with diseases 
Such as cancer, or with injuries to the nervous system 
(“neuropathic' pain). 
0004 There is particular interest in developing improved 
therapies for the treatment of neuropathic pain, which is a 
challenging medical condition to treat as it can involve both 
the peripheral and central nervous systems. Neuropathic 
pain often persists following viral infection, trauma, admin 
istration of certain medications, or a metabolic insult. 
Nerves that remain intact following Such as disease or injury 
can become hyperactive, causing pain even in the absence of 
a direct stimulus. Neuropathic pain is often described as a 
burning, excruciating pain and may never resolve. The 
severity of the pain is in part due to the nerve endings near 
the Surface of the skin. Unfortunately, neuropathic pain is 
generally insensitive to administration nonsteroidal anti 
inflammatory drugs, which are often successfully prescribed 
for the treatment of acute pain. 
0005 There are several types of neuropathic pain. The 
more common types include post-herpetic neuralgia, neuro 
pathic pain related to human immunodeficiency virus 
(HIV)—associated neuropathy, neuropathic pain associated 
with diabetic neuropathy, and trigeminal neuralgia. Post 
herpetic neuralgia is chronic, mild to severe burning pain on 
the surface of the skin that develops in some patients after 
healing of shingles (herpes Zoster). Both the HIV infection, 
as well as HIV medications, are associated with the devel 
opment of neuropathy and neuropathic pain. This pain 
typically affects the feet and hands, and is commonly 
referred to as neuropathic pain related to HIV-associated 
neuropathy. Diabetic neuropathy is a common complication 
of diabetes mellitus, and can lead to amputation. Peripheral 
diabetic neuropathy is typically characterized by pain, weak 
ness, and reduced or lost sensation in the feet. Trigeminal 
neuralgia is a disorder of the trigeminal nerve, which causes 
episodes of intense, stabbing, electric shock-like pain in the 
areas of the face in which nerve endings are located (e.g., the 
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lips, eyes, nose, Scalp, forehead, upper jaw, and lower jaw). 
Other types of diabetic neuropathy include autonomic neu 
ropathy, proximal neuropathy, and focal neuropathy. 

0006. In addition to these common types of neuropathic 
pain, there are numerous medical conditions that are asso 
ciated with neuropathic pain. These include traumatic nerve 
injury, stroke, multiple Sclerosis, epilepsy, spinal cord injury, 
and cancer. 

0007 Current therapies for neuropathic pain are limited, 
often involving the administration of multiple medications 
with the understanding that pain relief will not be complete 
and the quality of life may not be restored. These therapies 
may require frequent dosing, can be associated with unde 
sirable systemic side effects, and typically provide unsatis 
factory relief. Therefore, there remains a need for a thera 
peutic option developed specifically for neuropathic pain 
that provides sustained relief while minimizing the potential 
for systemic side effects and drug-drug interactions. 
0008 Capsaicin (8-methyl-N-Vanillyl-67-nonenamide) 
and “synthetic' capsaicin (N-vanillyl-nonenamide) are dis 
closed as analgesics in U.S. Pat. No. 4.313,958 to LaHann. 
Analgesic activity of capsaicin has also been discussed in 
the chemical and medical literature, including Yaksh, et al. 
(1979) Science 206:481-483. Capsaicin is derived from the 
plants of the Solanaceae family, and is the purified extracted 
alkaloid from red chili peppers. Capsaicin has been found to 
relieve pain by reducing substance P, which is found at nerve 
endings and is involved in transmitting neuralgic and 
arthritic pain signals to the brain. Pain relief is not instan 
taneous after application as it is the cumulative depletion of 
substance Pover a period of weeks that brings the full effect. 
0009 Low-concentration capsaicin topical creams have 
been used for years to treat neuropathic pain, but their use 
has been limited because they are inconvenient to apply and 
must be applied at regular intervals throughout the day, even 
then achieving only modest pain relief at best. Unfortu 
nately, capsaicin is a potent skin irritant, and the application 
of capsaicin itself can cause burning pain and hyperalgesia, 
exacerbating the pain being treated. This intense initial 
burning effect usually diminishes after the first few days of 
application and in most cases disappears with time and 
continued use; the initial side effects are sufficiently severe, 
however, to significantly impact on patient compliance, thus 
diminishing the overall therapeutic value of capsaicin as an 
effective treatment for pain. 
0010. In order to minimize the initial burning sensation 
associated with the topical administration of capsaicin for 
mulations, the skin can be pre-treated with an anesthetic 
agent. Two-step therapy can be cumbersome for chronic 
users, however. Furthermore, because capsaicin is poorly 
soluble in aqueous solvents, any capsaicinformulation used 
in this context will have a relatively low concentration of the 
drug, again requiring frequent application as noted above. 

0011. Several patents describe topical capsaicin formu 
lations and are of background interest with respect to the 
present invention: U.S. Pat. No. 4,812,446 to Brand 
describes an analgesic composition comprising capsaicin or 
a capsaicin analogue and an analgesic selected from the 
class of non-steroidal anti-inflammatory, antipyretic and 
analgesic drugs. U.S. Pat. No. 4,997.853 to Bernstein 
describes a 0.01-1.0 wt % capsaicin formulation containing 
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0.5-25 wt % of a topical anesthetic. U.S. Pat. No. 5,962,532 
to Campbell et al. describes the use of a 0.01-10 wt % 
capsaicin formulation to treat pain. Anesthesia is first pro 
vided to the site where the capsaicin is to be administered, 
for example, by epidural regional anesthesia. U.S. Pat. No. 
6.248,788 to Robbins et al. describes a 5-10 wt % capsaicin 
formulation, accompanied by a regional anesthetic, prefer 
ably by means of a Somatic or neuraxial block. See also, 
Robbins et al. (1998) Anesth. Analg. 86:579-583. U.S. Pat. 
No. 5,869,533 to Holt describes a polymeric formulation of 
0.00125-1 wt % capsaicin together with a plant extract to 
neutralize the discomfort resulting from the application of 
capsaicin. Although directed towards providing improved 
anesthesia instead of pain relief, U.S. Pat. No. 6,299,902 to 
Jun et al. describes a two-phase liquid composition com 
prising a local anesthetic agent, a first melting point depress 
ing agent, for example capsaicin, and a second melting point 
depressing agent, which is a liquid, more specifically an 
alcohol. 

0012 Despite the advancements in the art, there remains 
a need for more effective pain-relieving formulations. An 
ideal formulation, particularly for the treatment of neuro 
pathic pain, would contain higher levels of capsaicin than 
previously possible but not cause the discomfort and burning 
associated with capsaicin formulations of the prior art. 

SUMMARY OF THE INVENTION 

0013 The present invention is directed to the aforemen 
tioned need in the art, and provides novel compositions and 
methods for the treatment of pain, including but not limited 
to neuropathic pain. 

0014. In one embodiment, the invention provides a thera 
peutic formulation for the treatment of pain wherein the 
formulation comprises a Substantially nonaqueous binary 
eutectic mixture of active agents that are both solid at 25°C. 
The first active agent is a capsaicinoid having the structure 
of formula (I) 

wherein R' is hydrogen, hydroxyl or methoxy, R is 
hydroxyl or C-C alkoxycarbonyl, X is selected from 

-NH-C-, -NH-C-O-, -NH-C-NH-, 
S O O 

-NH-C-NH-, -C-NH-, and -NH-S-, 

and R is selected from Cs-C alkyl, Cs-C alkenyl, C-C, 
cis-alkenyl, C-C alkynyl, and C-C alkadienyl. The 
second active agent is one that is effective to decrease at 
least one side effect associated with capsaicin monotherapy, 
and may be a local anesthetic agent or an anti-pruritic agent. 
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0015. In another embodiment, a therapeutic formulation 
for the treatment of pain is provided that comprises a 
Substantially nonaqueous ternary eutectic mixture of active 
agents that are all solid at 25°C. The first active agent is a 
capsaicinoid, the second active agent is a local anesthetic 
agent, and the third active agent is an anti-pruritic agent. 
0016. In a further embodiment, a method is provided for 
treating a patient Suffering from pain by administering a 
therapeutically effective amount of a formulation of the 
invention to the patient. The pain may be neuropathic pain, 
as may be associated with HIV or diabetic neuropathy. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0017. Unless otherwise indicated, the invention is not 
limited to specific active agents, pharmaceutical formula 
tions, modes of administration, or the like, as such may vary. 
It is also to be understood that the terminology used herein 
is for the purpose of describing particular embodiments only 
and is not intended to be limiting. 
0018. 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 “an active agent' encompasses a 
combination or mixture of different active agents as well as 
a single active agent, and the like. In this specification and 
in the claims that follow, reference will be made to a number 
of terms, which shall be defined to have the following 
meanings: 

0019. As used herein, the phrase “having the formula” or 
“having the structure' is not intended to be limiting and is 
used in the same way that the term "comprising is com 
monly used. 
0020. The term “alkyl as used herein refers to a 
branched or unbranched saturated hydrocarbon group typi 
cally although not necessarily containing 1 to about 24 
carbon atoms, such as methyl, ethyl, n-propyl, isopropyl. 
n-butyl, isobutyl, t-butyl, octyl, decyl, and the like, as well 
as cycloalkyl groups such as cyclopentyl, cyclohexyl, and 
the like. If not otherwise indicated, the term “alkyl includes 
linear, branched, cyclic, unsubstituted, Substituted, and/or 
heteroatom-containing alkyl. 

0021. The term “alkenyl as used herein refers to a linear, 
branched or cyclic hydrocarbon group of 2 to about 24 
carbon atoms containing at least one double bond. Such as 
ethenyl, n-propenyl, isopropenyl, n-butenyl, isobutenyl, 
octenyl, decenyl, tetradecenyl, hexadecenyl, eicosenyl, tet 
racosenyl, and the like. If not otherwise indicated, the term 
“alkenyl includes linear, branched, cyclic, unsubstituted, 
Substituted, and/or heteroatom-containing alkenyl. 

0022. The term “alkynyl as used herein refers to a linear 
or branched hydrocarbon group of 2 to 24 carbon atoms 
containing at least one triple bond. Such as ethynyl. n-pro 
pynyl, and the like. If not otherwise indicated, the term 
“alkynyl' includes linear, branched, cyclic, unsubstituted, 
Substituted, and/or heteroatom-containing alkynyl. 
0023. When referring to an active agent, applicants 
intend the term to encompass not only the specified molecu 
lar entity but also its pharmaceutically acceptable, pharma 
cologically active analogs, including, but not limited to, 
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salts, esters, amides, prodrugs, conjugates, active metabo 
lites, and other such derivatives, analogs, and related com 
pounds. 

0024. The terms “treating and “treatment as used 
herein refer to reduction in severity and/or frequency of 
pain, elimination of pain, prevention of pain, and/or preven 
tion of pain. 
0025 By the terms “effective amount” and “therapeuti 
cally effective amount of a formulation of the invention is 
meant a nontoxic but sufficient amount of the formulation to 
provide the desired effect. The amount that is “effective' will 
vary from Subject to subject, depending on the age and 
general condition of the individual, the particular active 
agents. and the like. Thus, it is not always possible to specify 
an exact “effective amount.” However, an appropriate 
“effective” amount in any individual case may be deter 
mined by one of ordinary skill in the art using routine 
experimentation. For example, a therapeutically effective 
amount of capsaicin is that quantity needed to treat or 
prevent pain, e.g., neuropathic pain. Atherapeutically effec 
tive amount of an anesthetic agent is that concentration 
needed to prevent burning or discomfort from capsaicin at 
the site of administration. 

0026. By “pharmaceutically acceptable' is meant a mate 
rial that is not biologically or otherwise undesirable, i.e., the 
material may be incorporated into a pharmaceutical compo 
sition administered to a patient without causing any unde 
sirable biological effects or interacting in a deleterious 
manner with any of the other components of the composition 
in which it is contained. When the term “pharmaceutically 
acceptable' is used to refer to a pharmaceutical carrier or 
excipient, it is implied that the carrier or excipient has met 
the required standards of toxicological and manufacturing 
testing or that it is included on the Inactive Ingredient Guide 
prepared by the U.S. Food and Drug administration. “Phar 
macologically active' (or simply “active') as in a “pharma 
cologically active' derivative or analog, refers to a deriva 
tive or analog having the same type of pharmacological 
activity as the parent compound and approximately equiva 
lent in degree. 
0027 Accordingly, in a first embodiment, a therapeutic 
formulation is provided that is substantially nonaqueous, 
i.e., contains less than 5 wt.%, preferably less than 2.5 wt. 
%, and most preferably less than 1 wt.% water, and is 
composed of a binary eutectic mixture of a capsaicinoid and 
a second active agent. The term “binary eutectic mixture' 
refers to a mixture of two components that has a melting 
point that lower than the melting point of either component. 
In the present context, the two components of the binary 
eutectic mixture are solid at 25° C. but the eutectic mixture 
itself is preferably a liquid at 25°C. The term “capsaicinoid' 
refers to an analgesic agent, generally used as a topical 
analgesic agent, having the structure of formula (I) 
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wherein R' is hydrogen, hydroxyl or methoxy, R is 
hydroxyl or C-C alkoxycarbonyl, X is selected from 

-NH-C-, -NH-C-O-, -NH-C-NH-, 
S O O 

| | 
-NH-C-NH-, -C-NH-, and -NH-S-, 

and R is selected from Cs-C alkyl, Cs-C alkenyl, C-C, 
cis-alkenyl, C-C alkynyl, and C-C alkadienyl. 

0028 Generally, the capsaicinoid is selected from resin 
iferatoxin, N-Vanillyl-alkadienamides, N-Vanillyl-alkanedi 
enyls, N-Vanillyl-monounsaturated alkenamides, N-Vanillyl 
Sulfonamides, and hydroxyphenylacetamides. In a preferred 
embodiment, the capsaicinoid is an N-Vanillyl-monounsat 
urated alkenamide (i.e., R is methoxy, R is hydroxyl, X is 
—NH-(CO)—, and R is an alkene chain), and in a par 
ticularly preferred embodiment, the N-Vanillyl-monounsat 
urated alkenamide is capsaicin (R is —(CH2)4-CH=CH 
CH(CH)). 
0029. The second active agent may be a local anesthetic 
agent that can alleviate the pain and discomfort associated 
with capsaicin monotherapy (i.e., administration of capsai 
cin without a second active agent) or may be an anti-pruritic 
agent, which can alleviate the itching and irritation associ 
ated with administration of capsaicin. Any local anesthetic 
agent or anti-pruritic agent that is a Solid at 25° C. can be 
used in the formulations of the invention. The term "solid 
is intended to include hygroscopic compounds and other 
Solids that, under certain conditions, take a semisolid form. 

0030 The local anesthetic agent is a drug that provides 
local numbness or pain relief by producing a reversible loss 
of sensation by inhibiting or by decreasing pain at the site of 
application, without resulting in a loss of nerve control. 
Representative local anesthetic agents include amylocaine, 
articaine, benzocaine, bupivacaine, butacaine, 2-chlorop 
rocaine, cinchocaine, dexivacaine, diamocaine, dibucaine, 
etidocaine, ketocaine, lidocaine, mepivacaine, oxybup 
rocaine, parethoxycaine, prilocaine, procaine, propanocaine, 
proparacaine, propoxycaine, pyrrocaine, risocaine, 
rodocaine, ropivacaine, tetracaine, and combinations 
thereof. Preferred local anesthetic agents for use in the 
present formulations are lidocaine and tetracaine. 
0031 Exemplary anti-pruritic agents include, by way of 
illustration and not limitation, camphor, phenol, and men 
thol. 

0032. The active agents may be incorporated into the 
formulation in the form of a salt, ester, amide, prodrug, 
active metabolite, analog, or the like, provided that the salt, 
ester, amide, prodrug, active metabolite, or analog is phar 
maceutically acceptable and pharmacologically active in the 
present context. Salts, esters, amides, prodrugs, active 
metabolites, analogs, and other derivatives of the active 
agents may be prepared using standard procedures known to 
those skilled in the art of synthetic organic chemistry and 
described, for example, by J. March, Advanced Organic 
Chemistry. Reactions, Mechanisms and Structure, 4th Ed. 
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(New York: Wiley-Interscience, 1992). In a preferred 
embodiment, however, the free base form of the local 
anesthetic agent is used since, typically, the free base form 
has a lower melting point than the equivalent salt. 
0033. The binary eutectic mixture enables incorporation 
of the capsaicinoid into the formulation at higher levels than 
previously possible. In the aforementioned formulations, the 
capsaicinoid represents about 10 wt.% to about 70 wt.% of 
the formulation, preferably about 40 wt.% to about 70 wt. 
% of the formulation. Ideally, the formulation is substan 
tially free of components other than the two active agents 
(i.e., the active agents represent at least 90 wt.% of the 
formulation, preferably at least 95 wt.% of the formulation, 
and optimally at least 99 wt.% of the formulation), and 
therefore does not contain carriers, excipients, enhancers, or 
other additives. Pharmaceutically acceptable carriers can, 
however, be included if desired, and the invention thus 
encompasses those embodiments wherein the capsaicin and 
secondary agents are admixed with one or more pharma 
ceutically acceptable carriers Suited to the particular type of 
formulation, i.e., Solution, gel, cream, lotion, ointment, 
Suppository, or the like. 
0034. In another embodiment, a therapeutic formulation 

is provided that is composed of a capsaicinoid having the 
structure of formula (I) and two additional active agents, 
wherein the formulation is substantially nonaqueous as 
defined above. Each of the two additional active agents is 
effective to decrease at least one side effect associated with 
capsaicin monotherapy, e.g., pain, discomfort, itching, or 
irritation. In a preferred embodiment, one of the additional 
active agents is a local anesthetic agent as described above, 
and the other of the additional active agents is an anti 
pruritic agent as also described above. Preferred capsaici 
noids are N-Vanillyl-monounsaturated alkenamides, with 
capsaicin per se particularly preferred. 
0035) In the ternary eutectic mixture, the capsaicinoid 
generally, although not necessarily, represents about 10 wt. 
% to about 50 wt.% of the formulation, with the two active 
agents together representing about 50 wt.% to about 90 wt. 
% of the formulation. In a particularly preferred embodi 
ment, the weight ratio of the two additional active agents, 
e.g., the local anesthetic agent and the anti-pruritic agent, is 
approximately 1:1. Thus, in the latter case, the three active 
agents, the capsaicinoid, the local anesthetic agent, and the 
anti-pruritic agent, will be in an approximately 10:45:45 to 
50:25:25 ratio by weight. 
0036) To prepare the formulations of the invention, the 
solid components are mixed together. After about 30 min 
utes, a moist mixture is formed, and Subsequently, for 
example over a 24-hour period, a liquid is formed and the 
ingredients remain in the liquid state. The mixture may be 
warmed to expedite formation of the liquid, although this is 
not required. 

0037 Because the formulations of the invention are pri 
marily or even entirely composed of active agents, and 
furthermore because the capsaicinoid represents a Substan 
tial fraction of the formulation, extremely high doses of the 
capsaicinoid can be delivered with a relatively small amount 
of the formulation. The incorporation of the additional active 
agents, e.g., the local anesthetic agent and/or the anti-pruritic 
agent, will facilitate patient compliance since the side effects 
of capsaicin are Substantially reduced. In addition, there is 
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no need to further formulate the capsaicin into cream or gel 
because the liquid can be packaged as is, for example, in a 
“roll-on' type applicator. 
0038. The formulations of the invention find utility in 
pain caused by inflammation of joints, tendons, nerves, 
muscle, and other soft tissues, including arthritic pain; back 
pain; headache pain; pain caused by cancer, and neuropathic 
pain, the latter of which is of particular interest. Examples of 
neuropathic pain, for which the formulations of the inven 
tion are particularly well-suited, include, post-herpetic neu 
ralgia, neuropathic pain related to HIV-associated neuropa 
thy, pain associated with diabetic neuropathy, and 
neuropathic pain associated with trigeminal neuralgia. 

0039 Administration of a formulation of the invention 
may be carried out using any appropriate mode of admin 
istration. Typically, administration will be carried out topi 
cally rather than systemically, although systemic adminis 
tration, generally parenteral administration, is possible. 
0040. It is to be understood that while the invention has 
been described in conjunction with the preferred specific 
embodiments thereof, that the foregoing description as well 
as the examples that follow, are intended to illustrate and not 
limit the scope of the invention. It should be understood by 
those skilled in the art that various changes may be made and 
equivalents may be substituted without departing from the 
Scope of the invention, and further that other aspects, 
advantages and modifications will be apparent to those 
skilled in the art to which the invention pertains. 

EXAMPLE 1. 

0041 Capsaicin (“Cap') and lidocaine (“Lido') were 
mixed in the various ratios set forth in Table 1. Some of the 
formulations spontaneously became partially liquid. All of 
the formulations were mildly heated to form a uniform 
solution. The solutions were allowed to crystallize and/or 
separate at room temperature. The mixtures were also ana 
lyzed by DSC. 

TABLE 1. 

Observations 

Composition Melti A8 
Cap:Lido Immediately 24 hours hours 96 hours 

100 Solid Solid Solid Solid 
90:10 Solid Wet mass Wet mass Wet mass 
80:20 Solid Wet mass Wet mass Wet mass 
70:30 Wet mass Wet mass Liquid Liquid 
60:40 Wet mass Wet mass Liquid Liquid 
50:50 Wet mass Wet mass Liquid Liquid 
40:60 Wet mass Wet mass Liquid Liquid 
30:70 Solid Wet mass Wet mass Wet mass 
20:80 Solid Wet mass Wet mass Wet mass 
10:90 Solid Wet mass Wet mass Wet mass 
O:100 Solid Solid Solid Solid 

EXAMPLE 2 

0042 Capsaicin, menthol, and lidocaine were mixed in 
the ratios given in Table 2. As in Example 1, some of the 
formulations spontaneously became partially liquid. All of 
the formulations were mildly heated to form a uniform 
solution. The solutions were allowed to crystallize and/or 
separate at room temperature. 
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TABLE 2 

Observations 

Composition Melt 
Cap:Menthol:Lido Immediately 24 hours (over 2 weeks) 

1OO Solid Solid Solid 
10:45:45 Solid Wet mass Liquid 
30:35:35 Solid Wet mass Liquid 
40:30:30 Wet mass Wet mass Liquid 
50:25:25 Wet mass Wet mass Liquid 
60:20:20 Wet mass Wet mass Wet mass 
70:15:15 Wet mass Wet mass Wet mass 
90:5:5 Wet mass Wet mass Wet mass 

EXAMPLE 3 

0.043 Capsaicin (“Cap') and tetracaine (“Tetra') were 
mixed in the ratios set forth in Table 3. As in Example 1, 
Some of the formulations spontaneously became partially 
liquid. All of the formulations were mildly heated to form a 
uniform solution. The solutions were allowed to crystallize 
and/or separate at room temperature. 

TABLE 3 

Observations 

Composition Melt 
Cap:Tetra Immediately 24 hours (over 2 weeks) 

1OO Solid Solid Solid 
10:90 Solid Wet mass Liquid 
30:70 Solid Wet mass Liquid 
40:60 Wet mass Wet mass Liquid 
50:50 Wet mass Wet mass Liquid 
60:40 Wet mass Wet mass Wet mass 
70:30 Wet mass Wet mass Wet mass 
90:10 Wet mass Wet mass Wet mass 

EXAMPLE 4 

0044 Capsaicin (“Cap') and menthol were mixed in the 
different ratios set forth in Table 4. Some of the formulations 
spontaneously became partially liquid. All of the formula 
tions were mildly heated to form a uniform solution. The 
Solutions were allowed to crystallize and/or separate at room 
temperature. 

TABLE 4 

Observations 

Composition Melt Over 
Cap:Menthol Immediately 24 hours (1 week) 2 weeks 

100 Solid Solid Solid Solid 
10:90 Solid Wet mass Wet mass Wet mass 
30:70 Solid Wet mass Wet mass Wet mass 
40:60 Wet mass Wet mass Liquid Wet mass 
50:50 Wet mass Wet mass Liquid Wet mass 
60:40 Wet mass Wet mass Liquid Wet mass 
70:30 Wet mass Wet mass Wet mass Wet mass 
90:10 Solid Wet mass Wet mass Solid 
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We claim: 
1. A Substantially nonaqueous therapeutic formulation 

comprising a binary eutectic mixture of 
(a) a capsaicinoid having the structure of formula (I) 

wherein R' is hydrogen, hydroxyl or methoxy, R is 
hydroxyl or C-C alkoxycarbonyl, X is selected from 

-NH-C-, -NH-C-O-, -NH-C-NH-, 
S O O 

-NH-C-NH-, -C-NH-, and -NH-S-, 

O 

and R is selected from Cs-Calkyl, Cs-C alkenyl, 
C-C2s cis-alkenyl, C-C alkynyl, and C-C23 alka 
dienyl; and 

(b) a second active agent effective to decrease at least one 
side effect associated with capsaicin monotherapy, said 
second agent existing as a solid at 25°C. 

2. The formulation of claim 1, wherein the capsaicinoid is 
selected from resiniferatoxin, N-Vanillyl-alkadienamides, 
N-Vanillyl-alkanedienyls, N-Vanillyl-monounsaturated alk 
enamides, N-Vanillylsulfonamides, and hydroxyphenylac 
etamides. 

3. The formulation of claim 2, wherein the capsaicinoid is 
an N-Vanillyl-monounsaturated alkenamide. 

4. The formulation of claim 3, wherein the capsaicinoid is 
capsaicin. 

5. The formulation of any one of claims 1, 2, 3, and 4. 
wherein the second active agent is a local anesthetic agent. 

6. The formulation of claim 5, wherein the local anesthetic 
agent is selected from amylocaine, articaine, benzocaine, 
bupivacaine, butacaine, 2-chloroprocaine, cinchocaine, 
dexivacaine, diamocaine, dibucaine, etidocaine, ketocaine, 
lidocaine, mepivacaine, Oxybuprocaine, parethoxycaine, 
prilocaine, procaine, propanocaine, proparacaine, pro 
poxycaine, pyrrocaine, risocaine, rodocaine, ropivacaine, 
tetracaine, and combinations thereof. 

7. The formulation of claim 6, wherein the local anesthetic 
agent is lidocaine. 

8. The formulation of claim 6, wherein the local anesthetic 
agent is tetracaine. 

9. The formulation of claim 5, wherein the capsaicinoid 
represents about 10 wt. % to about 70 wt. % of the 
formulation. 

10. The formulation of claim 9, wherein the capsaicinoid 
represents about 40 wt. '% to about 70 wt. '% of the 
formulation. 

11. The formulation of claim 5, wherein the second active 
agent is an anti-pruritic agent. 
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12. The formulation of claim 11, wherein the anti-pruritic 
agent is selected from menthol, camphor, phenol, and com 
binations thereof. 

13. The formulation of claim 12, wherein the capsaicinoid 
represents 10 wt.% to about 70 wt.% of the formulation. 

14. The formulation of claim 13, wherein the capsaicinoid 
represents about 40 wt. '% to about 70 wt. '% of the 
formulation. 

15. A substantially nonaqueous therapeutic formulation 
comprising a ternary eutectic mixture of 

(a) a capsaicinoid having the structure of formula (I) 

wherein R' is hydrogen, hydroxyl or methoxy, R is 
hydroxyl or C-C alkoxycarbonyl, X is selected from 

-NH-C-, -NH-C-O-, -NH-C-NH-, 
S O O 

| | | 
-NH-C-NH-, -C-NH-, and -NH-S-, 

and R is selected from Cs-C alkyl, Cs-C alkenyl, C 
-C2 cis-alkenyl, C-C2 alkynyl, and C-C2 alka 
dienyl: 

(b) a second active agent effective to decrease at least one 
side effect associated with capsaicin monotherapy; and 

(c) a third active agent effective to decrease at least one 
side effect associated with capsaicin monotherapy, said 
second and third active agents both existing as a solid 
at 25° C. 

16. The formulation of claim 15, wherein the capsaicinoid 
is selected from resiniferatoxin, N-Vanillyl-alkadienamides, 
N-Vanillyl-alkanedienyls, N-Vanillyl-monounsaturated alk 
enamides, N-Vanillylsulfonamides, and hydroxyphenylac 
etamides. 

17. The formulation of claim 16, wherein the capsaicinoid 
is an N-Vanillyl-monounsaturated alkenamide. 

18. The formulation of claim 17, wherein the capsaicinoid 
is capsaicin. 
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19. The formulation of any one of claims 15, 16, 17, and 
18, wherein the second active agent is a local anesthetic 
agent. 

20. The formulation of claim 19, wherein the local anes 
thetic agent is selected from amylocaine, articaine, ben 
Zocaine, bupivacaine, butacaine, 2-chloroprocaine, cin 
chocaine, dexivacaine, diamocaine, dibucaine, etidocaine, 
ketocaine, lidocaine, mepivacaine, Oxybuprocaine, pare 
thoxycaine, prilocaine, procaine, propanocaine, propara 
caine, propoxycaine, pyrrocaine, risocaine, rodocaine, ropi 
vacaine, tetracaine, and combinations thereof. 

21. The formulation of claim 20, wherein the local anes 
thetic agent is lidocaine. 

22. The formulation of claim 20, wherein the local anes 
thetic agent is tetracaine. 

23. The formulation of any one of claims 15, 16, 17, and 
18, wherein the third active agent is an anti-pruritic agent. 

24. The formulation of claim 23, wherein the anti-pruritic 
agent is selected from menthol, camphor, phenol, and com 
binations thereof. 

25. The formulation of claim 12, wherein the capsaicinoid 
represents 10 wt.% to about 50 wt.% of the formulation. 

26. The formulation of claim 25, wherein the second and 
third active agents are present in a weight ratio of about 1:1. 

27. The method of claim 12, wherein the eutectic mixture 
is administered by injection. 

28. A method for treating a patient Suffering from pain, 
comprising administering to the patient a therapeutically 
effective amount of the formulation of claim 1 or claim 15. 

29. The method of claim 28, wherein the formulation is 
administered topically. 

30. The method of claim 29, wherein the pain is caused by 
inflammation of joints, tends, nerves, or muscle. 

31. The method of claim 30, wherein the pain is caused by 
arthritis. 

32. The method of claim 28, wherein the pain is back pain. 
33. The method of claim 28, wherein the pain is headache 

pain. 
34. The method of claim 28, wherein the pain is caused by 

CaCC. 

35. The method of claim 28, wherein the pain is neuro 
pathic pain. 

36. The method of claim 35, wherein the neuropathic pain 
is post-herpetic neuralgia. 

37. The method of claim 35, wherein the neuropathic pain 
is the result of HIV—associated neuropathy. 

38. The method of claim 35, wherein the neuropathic pain 
is associated with diabetic neuropathy. 

39. The method of claim 20, wherein the neuropathic pain 
is trigeminal neuralgia. 
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