
(19) United States 
US 2016O158222A1 

(12) Patent Application Publication (10) Pub. No.: US 2016/0158222 A1 
Toledan0 (43) Pub. Date: Jun. 9, 2016 

(54) COMBINATIONS OF OPIOID/TLR4 
ANTAGONSTAND A CYCLOOXYGENASE 
(COX) INHIBITOR FOR USE IN THE 
TREATMENT OF PAN 

(71) Applicant: Allodynic Therapeutics, Inc., North 
Miami, FL (US) 

(72) Inventor: Annette Channa Toledano, North 
Miami, FL (US) 

(21) Appl. No.: 14/929,863 

(22) Filed: Nov. 2, 2015 

Related U.S. Application Data 
(60) Division of application No. 13/841,100, filed on Mar. 

15, 2013, now Pat. No. 9,205,081, which is a continu 
ation-in-part of application No. 12/824.367, filed on 
Jun. 28, 2010. 

(60) Provisional application No. 61/395,772, filed on May 
17, 2010, provisional application No. 61/343,489, 
filed on Apr. 29, 2010. 

Publication Classification 

(51) Int. Cl. 
A613 L/485 (2006.01) 
A63L/92 (2006.01) 

(52) U.S. Cl. 
CPC ............. A6 IK3I/485 (2013.01); A61 K3I/192 

(2013.01) 

(57) ABSTRACT 

Disclosed are compositions for treatment of pain comprising 
a first compound and a second compound, the first compound 
is an opioid antagonist that treats pain by blocking Toll-like 
receptor 4 (TLR4) and the second compound is a cyclooxy 
genase (COX) inhibitor that enhances the pain treatment 
effect of the first compound. Examples of opioid antagonist 
include naltrexone and naloxone. Examples of cyclooxyge 
nase inhibitors include ibuprofen, naproxen, meloxicam, 
diclofenac and meclofenamic acid, synergistic pharmaceuti 
cal compositions thereof, and their use in the treatment, pre 
vention, and reversal of neuropathic pain and nociceptive 
pain with an allodynic component. 
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COMBINATIONS OF OPODfTLR4 
ANTAGONSTAND A CYCLOOXYGENASE 

(COX) INHIBITOR FOR USE IN THE 
TREATMENT OF PAN 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation-in-part of U.S. 
application Ser. No. 12/824,367 filed Jun. 28, 2010, which 
claims the benefit of U.S. Patent Provisional Application Ser. 
No. 61/343,489, entitled “Method for treating pain by a com 
position of naltrexone/clonidine at any dose combination' 
filed on Apr. 29, 2010 and Provisional Application Ser. No. 
61/395,772 entitled “Compositions for treatment of pain, 
including but not exclusive to affect spinal pain (back pain), 
arthritic joint pain and migraine headache, pain of neuro 
pathic and nociceptive origin' filed on May 17, 2010 the 
entire teachings of which are incorporated herein by refer 
CCC. 

FIELD OF INVENTION 

0002 This invention relates to combinations of an opioid/ 
TLR4 antagonistanda cyclooxygenase (COX) inhibitor, par 
ticularly those that exhibit a synergistic effect for the treat 
ment, prevention and reversal of pain. 

BACKGROUND 

0003. It is well established in medical literature that treat 
ments currently available for pain have limitations. Opioid 
drugs cause tolerance, dependence and side effects suffi 
ciently serious to prompt recent action by the FDA to further 
restrict the drugs. Newly approved treatments, like the cal 
cium channel alpha-2-delta ligands gabapentin and pregaba 
lin and the serotonin and norepinephrine reuptake inhibitors 
milnacipranand dulloxetine, require high doses to show nomi 
nal effectiveness, have a high dropout rate and carry many 
side effects. 

0004. This invention is a novel approach for the treatment 
of pain. It is directed to the treatment of neuropathic and 
nociceptive pain with an allodynic component. One compo 
nent of the combination is directed to reducing neuropathic 
pain and the allodynic component associated with nocicep 
tive pain and the other component address nociceptive pain. 
Specific combination of drugs and the dosage needed to cre 
ate that effect is the subject of the instant invention. 
0005. The unifying theory explaining neuropathic pain is 
the understanding that TLR4 are activated endogenously and 
trigger a pro-inflammatory cascade. That cascade is inter 
rupted and in most cases eliminated by treatment using the 
systemic administration of an opioid/TLR4 antagonist, par 
ticularly naltrexone, or a pharmaceutically acceptable salt 
thereof. 
0006. A cyclooxygenase (COX) inhibitor particularly ibu 
profen, or a pharmaceutically acceptable salt thereof, 
enhances the pain relief action of the opioid/TLR4 antagonist 
maltrexone. A specific synergistic dose range of the combina 
tion is herein presented. 
0007. In a dose finding study the combination of the 
opioid/TLR4 antagonist, naltrexone and the cyclooxygenase 
(COX) inhibitor ibuprofen, acted synergistically, whether 
administered separately, one right after the other, or admin 
istered in combination. 
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0008 Various L-opioid receptor ligands have been tested 
and were found to also possess action as agonists or antago 
nists of Toll-like receptor 4 (TLR4). Toll-like receptors, found 
in the glia, are a class of receptors that play a key role in the 
innate immune system. They recognize pathogen-associated 
molecular patterns (PAMPs) such as lipopolysaccharide 
(LPS) that are expressed on infectious agents, and mediate the 
production of cytokines necessary for the development of 
effective immunity. Opioid agonists such as morphine act as 
TLR4 agonists, while opioid antagonists such as naloxone 
and naltrexone were found to be TLR4 antagonists. Activa 
tion of TLR4 by opioid agonists Such as morphine leads to 
downstream release of inflammatory modulators including 
TNF-C. and interleukin-1. Constant low-level release of these 
modulators is thought to reduce the efficacy of opioid drug 
treatment with time and to be involved in both the develop 
ment of tolerance to opioid analgesic drugs and in the emer 
gence of side effects such as hyperalgesia and allodynia 
which can become problems following extended use of 
opioid drugs. 
0009. Accordingly, the instant invention relates to 
u-opioid receptor ligand as ligands of TLR4 as well and 
contemplates that allodynia is caused by activation of TLR4. 
Blockage of TLR4 accordingly will eliminate allodynia. 
0010. The best known opioid receptor antagonists are 
naloxone and naltrexone. Naltrexone is an opioid receptor 
antagonist used primarily in the management of alcohol 
dependence and opioid dependence. A dose of 50-300 mg 
once daily is recommended for most patients. Naloxone is an 
opioid inverse agonist: it is a drug used to counter the effects 
of opiate overdose. 
0011 Low dose naltrexone describes the off label use of 
maltrexone at doses less than 10 mg per day for indications 
other than chemical dependency or intoxication. 
0012. It has been suggested in the literature that low dose 
maltrexone exerts the opposite effect of naltrexone in full 
dose. While the full dose naltrexone blocks the opiate system, 
the low dose naltrexone promotes the production of endor 
phins by the mechanism of up regulation caused by partial 
opiate receptor blockage. The beneficial effect of naltrexone 
was attributed to the increase in endorphins. The beneficial 
effect of low dose naltrexone can be further explained by its 
antagonism of TLR4. 
0013. Other opioid receptor antagonists used in clinical or 
scientific practice which also can be used for the treatment of 
pain include but are not limited to the following: naloxone, 
nalmefene, norbinaltorphimine, nalorphine, methylmaltrex 
one, Samidorphan, cyprodime, naltrindole, amentoflavone, 
maltriben, norbinal torphimine, and the naltrexone metabolite 
6-3-maltrexol. 
0014 Our understanding of pathological pain has prima 
rily revolved around neuronal mechanisms. However, neigh 
boring glia, were TLL4 reside, including astrocytes and 
microglia; have recently been recognized as powerful modu 
lators of pain. 
0015 Studies show that TLRs can be activated not only by 
well-known "non-self molecular signals but also by endog 
enous signals (IL-1B, TNFO, IL-6 and NO) produced during 
chronic neuropathic pain states. Fibronectin, an endogenous 
TLR4 ligand that is produced in response to tissue injury, 
leads to an up regulation of the purinoceptor P2X4, which is 
expressed exclusively on microglia. 
0016 Several opioid antagonist drugs were found to act as 
antagonists for TLR4, including naloxone and naltrexone. 
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However it was found that not only the “normal (-) enanti 
omers, but also the “unnatural” (+) enantiomers of these 
drugs acted as TLR4 antagonists. The unnatural enantiomers 
of the opioid antagonists, (+)-maltrexone and (+)-naloxone, 
dextro-maltrexone and dextro-naloxone, have been discov 
ered to act as selective antagonists of TLR4. Since (+)-nalox 
one and (+)-maltrexone lack affinity for opioid receptors, they 
do not block the effects of opioid analgesic drugs, and so can 
be used to counteract the TLR4-mediated side effects of 
opioid agonists without affecting analgesia. (+)-Naloxone 
was also found to be neuroprotective, and both (+)-naloxone 
and (+)-maltrexone are effective in their own right at treating 
symptoms of neuropathic pain in animal models. 
0017 Most nonsteroidal anti-inflammatory drugs 
(NSAIDs) act as nonselective inhibitors of the enzyme 
cyclooxygenase (COX), inhibiting both the cyclooxyge 
nase-1 (COX-1) and cyclooxygenase-2 (COX-2) isoen 
Zymes. This inhibition is competitively reversible (albeit at 
varying degrees of reversibility). COX catalyzes the forma 
tion of prostaglandins and thromboxane from arachidonic 
acid. Prostaglandins act as messenger molecules in the pro 
cess of inflammation. This mechanism of action was eluci 
dated by John Vane (1927-2004), who received a Nobel Prize 
for his work. NSAIDs are usually indicated for the treatment 
of acute or chronic conditions where pain and inflammation 
are present 
0018. Ibuprofen is a nonsteroidal anti-inflammatory drug 
(NSAID) it is used primarily for fever, pain, dysmenorrhea 
and inflammatory diseases such as rheumatoid arthritis; it is 
also used for pericarditis. Ibuprofen is a core medicine in the 
World Health Organization’s Model List of Essential Medi 
cines necessary to meet the minimum medical needs of a 
basic healthcare system. 
0019 Ibuprofen enhances the pain treatment effect of nal 
trexone by inhibiting the enzyme cyclooxygenase (COX), 
which converts arachidonic acid to prostaglandin H2 
(PGH2). PGH2, in turn, is converted by other enzymes to 
several other prostaglandins, which are mediators of pain, 
inflammation, and fever. 
0020 Nociceptive pain is caused by stimulation of periph 
eral nerve fibers that respond only to stimuli approaching or 
exceeding harmful intensity (nociceptors), and may be clas 
sified according to the mode of noxious stimulation. Deep 
Somatic pain is initiated by stimulation of nociceptors in 
ligaments, tendons, bones, blood vessels, fasciae and 
muscles, and is dull, aching, poorly localized pain. Examples 
include sprains and broken bones. 
0021 Allodynia is a clinical feature of many painful con 
ditions, such as back pain, chronic pain, neuropathic pain, 
diabetic neuropathic pain, trigeminal neuralgia pain, phan 
tom limb pain, complex regional pain syndrome pain, acute 
herpetic pain, post herpetic pain, causalgia pain, idiopathic 
pain, inflammatory pain, cancer pain, postoperative pain, 
fibromyalgia pain, headache pain, migraine pain, allodynia 
pain, Vulvodynia pain, interstitial cystitis pain, irritable bowel 
syndrome (IBS), arthritic joint pain and tendinitis. It becomes 
apparent that allodynia plays a role in every kind of pain. 
0022. The unifying theory of allodynia, or “memory 
pain', as allodynia may be described in lay terms, is the 
understanding that TLR4 are activated endogenously and 
trigger a pro-inflammatory cascade. That cascade is inter 
rupted by the opioid/TLR4 antagonist drugs as claimed by the 
instant invention. Additionally, TLR4 antagonism can play a 
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role in improving nociceptive pain as well by affecting the 
allodynic component of nociceptive pain. 
0023 Based upon this, the instant invention first teaches 
the use of an opioid/TLR4 antagonist, particularly naltrexone 
for its antagonism of the TLR4 and blocking release of 
inflammatory modulators. Secondly, the invention teaches 
use of a cyclooxygenase inhibitor, particularly ibuprofen, for 
its action on nociception and its anti-inflammatory action. 
The invention teaches that the combination is synergy as far 
as the effect on pain treatment. 
0024. The invention contemplates several forms of opioid 
antagonist selected from a group consisting of naltrexone, 
naloxone, nalmefene, norbinaltorphimine, nalorphine, meth 
ylnaltrexone, Samidorphan, cyprodime, naltrindole, 
amentoflavone, naltriben, norbinal torphimine, and metabo 
lite 6-f-maltrexol and metabolites and pro drugs thereof, 
including all enantiomeric and epimeric forms as well as the 
appropriate mixtures thereof, or pharmaceutically acceptable 
salts or solvates of any thereof. 
0025 Nonsteroidal anti-inflammatory drug can be classi 
fied based on their chemical structure or mechanism of action. 
Older NSAIDs were known long before their mechanism of 
action was elucidated and were for this reason classified by 
chemical structure or origin. Newer Substances are more 
often classified by mechanism of action. 
0026. The invention contemplates several forms of 
NSAID's selected from groups consisting of Salicylates: 
Aspirin Diflunisal, Salsalate. Propionic acid derivatives: Ibu 
profen, Dexibuprofen, Naproxen, Fenoprofen, Ketoprofen, 
Dexketoprofen, Flurbiprofen, Oxaprozin, Loxoprofen. Ace 
tic acid derivatives: Indomethacin, Tolimetin, Sulindac, Etod 
olac, Ketorolac, iclofenac, Nabumetone. Enolic acid (Oxi 
cam) derivatives: Piroxicam, Meloxicam, Tenoxicam, 
Droxicam, Lornoxicam, Isoxicam. Fenamic acid derivatives: 
Mefenamic acid, Meclofenamic acid, Flufenamic acid, Tolfe 
namic acid. Selective COX-2 inhibitors: Celecoxib, Rofe 
coxib, Valdecoxib, Parecoxib, Lumiracoxib, Etoricoxib, 
Firocoxib, Sulphonanilides, Nimesulide, LOX (lipooxyge 
nase) & COX 5-LOX/COX inhibitor: Licofelone, Lysine, 
clonixinate. Natural: Hyperforin, Figwort, Calcitriol (Vitamin 
D). 

SUMMARY OF INVENTION 

0027. The instant invention is a synergistic combination 
product comprising a first compound and a second com 
pound, where the first compound is an opioid antagonist that 
treats neuropathic pain by blocking receptor TLR4 and the 
second compound is a cyclooxygenase (COX) inhibitor that 
treats nociceptive pain by inhibiting cyclooxygenase, it 
enhances the pain treatment effect of the first compound. 
Another invention embodiment is a method for the treatment, 
prevention, and reversal of pain, neuropathic as well as noci 
ceptive pain. 

DESCRIPTION OF EMBODIMENTS 

0028. This invention provides a combination, comprising 
an opioid/TLR4 antagonist, and pharmaceutically acceptable 
salts or Solvates of any thereof, and a cyclooxygenase inhibi 
tor, and pharmaceutically acceptable salts or Solvates of any 
thereof. 

0029. Another invention embodiment is a combination, 
comprising an opioid antagonist and a cyclooxygenase 
inhibitor. The opioid/TLR4 antagonist is selected from a 
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group consisting of naltrexone, norbinal torphimine, 
nalmefene, naloxone, nalorphine, methylmaltrexone, Sami 
dorphan, cyprodime, naltrindole, amentoflavone, naltriben, 
norbinaltorphimine, 6-3-maltrexol and metabolites thereof, 
including all enantiomeric and epimeric forms as well as the 
appropriate mixtures thereof, as well as pro drugs or metabo 
lites thereof or pharmaceutically acceptable salts or solvates 
of any thereof. 
0030. Another invention embodiment is a combination, 
comprising an opioid antagonist and a cyclooxygenase 
inhibitor wherein, a cyclooxygenase inhibitor is selected 
from a group consisting of aspirin, diclofenac, difluinsal, 
etodolac, fenbufen, fenoprofen, flufenisal, flurbiprofen, ibu 
profen, indomethacin, ketoprofen, ketorolac, meclofenamic 
acid, mefenamic acid, nabumetone, naproxen, oxaprozin, 
phenylbutaZone, piroXicam, Sulindac, tolmetin, Zomepirac, 
and their pharmaceutically acceptable salts or Solvates or 
pharmaceutically acceptable salts or Solvates of any thereof. 
0031. Another invention embodiment is a combination, 
comprising an opioid antagonist and a cyclooxygenase 
inhibitor, the opioid antagonist/TLR4 is naltrexone as well as 
pro drugs and all enantiomeric and epimeric forms, specifi 
cally, (+)-maltrexone (dextro-maltrexone), as well as the 
appropriate mixtures thereof, or pharmaceutically acceptable 
salts or solvates of any thereof. 
0032. Another invention embodiment is a combination, 
comprising an opioid antagonist and a cyclooxygenase 
inhibitor, the opioid antagonist/TLR4 is naltrexone in a sus 
tained release formulation, as well as pro drugs thereofor any 
enantiomeric and epimeric forms thereof, as well as the 
appropriate mixtures thereof, or pharmaceutically acceptable 
salts or solvates of any thereof. 
0033. Another invention embodiment is a combination, 
comprising an opioid antagonist and a cyclooxygenase 
inhibitor, the opioid antagonist/TLR4 is (+)-maltrexone (dex 
tro-maltrexone), as well as pro drugs thereof or any enantio 
meric and epimeric forms thereof, as well as the appropriate 
mixtures thereof, or pharmaceutically acceptable salts or Sol 
vates of any thereof. 
0034. Another invention embodiment is a combination, 
comprising naltrexone, or a pharmaceutically acceptable salt 
or Solvate thereof, and ibuprofen, or a pharmaceutically 
acceptable salt or solvate thereof. 
0035 Another invention embodiment is a combination, 
comprising naltrexone and ibuprofen in a weight to weight 
combination range which corresponds to a synergistic com 
bination range of the order of 90:1 parts by weight. 
0.036 Another invention embodiment is a combination, 
comprising the dose range of naltrexone, or a pharmaceuti 
cally acceptable salt or solvate thereof, is about 0.004 mg/kg 
0.71 mg/kg per day. 
0037. Another invention embodiment is a combination, 
comprising the dose range of ibuprofen, or a pharmaceuti 
cally acceptable salt or solvate thereof, is about 3 mg/kg-35 
mg/kg per day. 
0038 Another invention embodiment is a combination, 
comprising the human dose range of naltrexone, or a phar 
maceutically acceptable salt or solvate thereof, is 0.25 mg-50 
mg per day. 
0039. Another invention embodiment is a combination, 
comprising the human dose range of naltrexone, or a phar 
maceutically acceptable salt or solvate thereof, is 0.25 mg-25 
mg per day. 
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0040 Another invention embodiment is a combination, 
comprising the human dose range of naltrexone, or a phar 
maceutically acceptable salt or solvate thereof, is 0.25 mg-15 
mg per day. 
0041 Another invention embodiment is a combination, 
comprising the human the dose range of ibuprofen, or a phar 
maceutically acceptable salt or solvate thereof, is 200 
mg-2400 mg per day. 
0042 Another invention embodiment is a combination, 
comprising the human dose range of naltrexone, or pharma 
ceutically acceptable salt or solvate thereof, is 0.25 mg-50 mg 
per day, and the human the dose range of ibuprofen, or a 
pharmaceutically acceptable salt or solvate thereof, is 200 
mg-2400 mg, wherein said composition is formulated into a 
single fixed combination dosage form. 
0043. Another invention embodiment comprising the 
composition is administered once, twice, three or four times 
through the day. 
0044 Another invention embodiment comprising the 
therapeutically effective dose of the pharmaceutical compo 
sition is administered systemically by Such routes including 
but are not limited to mucosal, nasal, oral, parenteral, gas 
trointestinal, topical or Sublingual routes. 
0045 Another invention embodiment comprising, said 
combination is in a single dosage form, and said single dosage 
form is in the form of tablets, lozenges, troches, hard candies, 
liquid, powders, sprays, creams, salves and Suppositories. 
0046. Another invention embodiment the pharmaceutical 
composition is used for the treatment, prevention and reversal 
of neuropathic pain and inflammatory-nociceptive pain, Such 
as inflammatory arthritic pain, back pain, chronic pain, dia 
betic neuropathic pain, trigeminal neuralgia pain, phantom 
limb pain, complex regional pain syndrome pain, acute her 
petic pain, post herpetic pain, causalgia pain, idiopathic pain, 
inflammatory pain, cancer pain, postoperative pain, fibromy 
algia pain, headache pain, migraine pain, allodynia pain, Vul 
Vodynia pain, interstitial cystitis pain, irritable bowel syn 
drome (IBS), arthritic joint pain and tendinitis. 
0047 Another invention embodiment is a method of treat 
ing neuropathic and nociceptive pain with an allodynic com 
ponent and migraine in a mammal in need thereof, compris 
ing administering to the mammal atherapeutically effective 
amount of a combination comprising an opioid/TLR4 antago 
nist and a cyclooxygenase inhibitor, or pharmaceutically 
acceptable salts or solvates of any thereof. 
0048. Another invention embodiment is a method of treat 
ing neuropathic and nociceptive pain with an allodynic com 
ponent and migraine in a mammal in need thereof, compris 
ing administering to the mammal atherapeutically effective 
amount of a combination comprising naltrexone and ibupro 
fen, or pharmaceutically acceptable salts or Solvates of any 
thereof. 
0049. Another invention embodiment, the combination of 
maltrexone, or a pharmaceutically acceptable salt or Solvate 
thereof, and ibuprofen, or a pharmaceutically acceptable salt 
solvate thereof, may optionally be administered with one or 
more other pharmacologically active agents. Appropriate 
optional agents include:, Steroidal anti-inflammatory drugs, 
tricyclic antidepressants (TCAS), selective serotonin 
reuptake inhibitors (SSRIs), serotonin-norepinephrine 
reuptake inhibitors (SNRIs), anticonvulsants, muscle relax 
ants, drugs with NMDA antagonist properties, tetrahydrocan 
nabinol derivatives, antitussive, expectorants, decongestants, 
or antihistamines. 
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0050. Another invention embodiment for non-human ani 
mal administration the term “pharmaceutical” as used herein 
may be replaced by "veterinary”. 

DETAILED DESCRIPTION OF THE INVENTION 

0051. The present invention will now be described more 
fully hereinafter with reference to the accompanying draw 
ings, in which preferred embodiments of the invention are 
shown. This invention may, however, be embodied in many 
different forms and should not be construed as limited to the 
embodiments set forth herein. Rather, these embodiments are 
provided so that this disclosure will be thorough and com 
plete, and willfully convey the scope of the invention to those 
skilled in the art. 

Pharmaceutical Composition 
0052 Naltrexone and ibuprofen were evaluated alone and 
in combination on a human Subject with the purpose of find 
ing whether or not a combination of the two compounds 
offers a synergistic advantage for the pain treatment effect 
comparing the amounts used weight to weight. 
0053. The components of the combination were adminis 
tered to a subject as follows: thenaltrexone dose administered 
alone was 4.5 mg, and the ibuprofen dose administered alone 
was 800 mg. The dose of the naltrexone/ibuprofen combina 
tion was 2.25 mg/200, respectively. The pain treatment effect 
was evaluated one hour post-dose. 
0054) To determine synergy, the amounts of naltrexone 
and ibuprofen administered alone were compared to the com 
bination combined amounts. For proper weight to weight 
(W/W) comparison between naltrexone and ibuprofen an 
adjustment for the higher potency of naltrexone was made 
based on the dose of each compound given by itself. Naltrex 
one is 178 times more potent than ibuprofen (800/4.5-178). 
Naltrexone and ibuprofen were administered at fixed dose 
ratios of 1:90 to a human subject afflicted with neuropathic 
back pain. 
0055 Table 1 illustrates the naltrexone/ibuprofen ratio 
that exhibit weight to weight (W/W) synergy in a human 
subject. The 1:90 combinations represent a 2-fold lower dose 
of naltrexone and 4-fold lower dose of ibuprofen when 
administered together. 

TABLE 1. 

Naltrexone/ibuprofen Ratios 
And Weight to Weight (WW) Synergy 

Naltrexone % Total dose 
Ibu- Potency rever- Naltrexone + 

Naltrexone profen Adjustment sal Adjusted Inter 
Ratio ng eng (x178) of pain ibuprofen mg action 

4.5:O 4SO 800 100 800 
O:800 800 50 800 
1:90 2.25 200 4OOOO 100 200 + 400 = Syn 

600 ergy 

0056 To summarize the naltrexone/ibuprofen synergistic 
effect, the invention teaches that the optimal contemplated 
maltrexone to ibuprofen combination dosage ratio is 1:90. 
This dosage ratio exhibits synergy of weight to weight pro 
portion. 

That which is claimed is: 
1. A composition for treatment of pain in a mammal com 

prising a synergistic ratio of an opioid/TLR4 antagonist, or 
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pharmaceutically acceptable salts or Solvates thereof and a 
cyclooxygenase (COX) inhibitor, or pharmaceutically 
acceptable salts or solvates thereof. 

2. A composition comprising the formulation of claim 1, 
wherein the opioid/TLR4 antagonist is selected from a group 
consisting of naltrexone, norbinaltorphimine, nalmefene, 
naloxone, nalorphine, methylmaltrexone, Samidorphan, 
cyprodime, naltrindole, amentoflavone, naltriben, norbinal 
torphimine, 6-3-maltrexol, metabolites and pro drugs thereof, 
including all enantiomeric and epimeric forms as well as the 
appropriate mixtures thereof, or pharmaceutically acceptable 
salts or solvates of any thereof. 

3. A composition comprising the formulation of claim 1, 
wherein, the opioid/TLR4 antagonist is naltrexone as well as 
pro drugs thereof or any enantiomeric and epimeric forms 
thereof, as well as the appropriate mixtures thereof, or phar 
maceutically acceptable salts or Solvates of any thereof. 

4. A composition comprising the formulation of claim 3, 
wherein, the opioid/TLR4 antagonist is naltrexone in a Sus 
tained release formulation, as well as pro drugs thereofor any 
enantiomeric and epimeric forms thereof, as well as the 
appropriate mixtures thereof, or pharmaceutically acceptable 
salts or solvates of any thereof. 

5. A composition comprising the formulation of claim 3, 
wherein, the opioid/TLR4 antagonist is (+)-maltrexone (dex 
tro-maltrexone),as well as appropriate mixtures thereof, as 
well as pro drugs thereof, or pharmaceutically acceptable 
salts or solvates thereof. 

6. A composition comprising the formulation of claim 1, 
wherein the cyclooxygenase (COX) inhibitoris selected from 
a group consisting of Aspirin Diflunisal, Salsalate. Ibuprofen, 
Dexibuprofen, Naproxen, Fenoprofen, Ketoprofen, Dexketo 
profen, Flurbiprofen, Oxaprozin, Loxoprofen. Indomethacin, 
Tolimetin, Sulindac, Etodolac, Ketorolac, iclofenac, Nabume 
tone. PiroXicam, Meloxicam, Tenoxicam, Droxicam, Lor 
noxicam, Isoxicam. Mefenamic acid, Meclofenamic acid, 
Flufenamic acid, Tolfenamic acid. Celecoxib, Rofecoxib, 
Valdecoxib, Parecoxib, Lumiracoxib, Etoricoxib, Firocoxib, 
Sulphonanilides, Nimesulide, Licofelone, Lysine, clonixi 
nate, Hyperforin, Figwort, Calcitriol or pharmaceutically 
acceptable salts or solvates of any thereof. 

7. A composition comprising the formulation of claim 1, 
wherein the cyclooxygenase (COX) inhibitor is ibuprofen, or 
pharmaceutically acceptable salts or Solvates thereof. 

8. A composition according to claim 1, wherein, the opioid/ 
TLR4 antagonist is naltrexone, or pharmaceutically accept 
able salts or solvates thereof, in a therapeutically effective 
amount and the cyclooxygenase (COX) inhibitor is ibupro 
fen, or pharmaceutically acceptable salts or Solvates thereof, 
in a therapeutically effective amount. 

9. A composition according to claim 9, wherein naltrexone 
and ibuprofen, or pharmaceutically acceptable salts or Sol 
Vates of any thereof, are in a weight to weight combination 
range which corresponds to a synergistic combination of 1:90 
parts by weight. 

10. A composition according to claim 9, wherein the dose 
range of naltrexone, or pharmaceutically acceptable salts or 
solvates thereof, is about 0.004 mg/kg-0.71 mg/kg. And 
wherein, the dose range of ibuprofen, or pharmaceutically 
acceptable salts or solvates thereof, is about 3 mg/kg-35 
mg/kg per day. 

11. A composition according to claim 9, wherein the 
human dose range of naltrexone is 0.25 mg-50 mg per day. 
And wherein, the human the dose range of ibuprofen is 200 
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mg-2400 mg, wherein said composition is formulated into a 
single fixed combination dosage form. 

12. A composition according to claim 9, wherein the 
human dose range of naltrexone is 0.25 mg-15 mg per day. 
And wherein, the human the dose range of ibuprofen is 200 
mg-2400 mg, wherein said composition is formulated into a 
single fixed combination dosage form. 

13. A composition according to claim 9, wherein the com 
position is administered once, twice, three or four times 
through the day. 

14. A composition of claim 9, wherein the therapeutically 
effective dose of the pharmaceutical composition is adminis 
tered systemically, including but are not limited to mucosal, 
nasal, oral, parenteral, gastrointestinal, topical or Sublingual 
rOuteS. 

15. A composition, according to claim 9, wherein said 
combination is in a single dosage form, and wherein, said 
single dosage form is in the form of tablets, lozenges, troches, 
hard candies, liquid, powders, sprays, creams, salves and 
Suppositories. 

16. A composition, according to claim 1 for treating, pre 
venting and reversing pain. 

17. A method of treating neuropathic pain, nociceptive 
pain, nociceptive pain with an allodynic component, 
migraine, trigeminal neuralgia, Vulvodynia, irritable bowel 
syndrome, post herpetic neuralgia, or diabetic neuropathy in 
a mammal in need thereof, comprising administering to the 
mammal in a therapeutically effective amount of a combina 
tion according to claims 9. 
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