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(57) ABSTRACT 

Inflammatory or neuropathic pain in both men and women 
patients is treated by administering, Sequentially or Simul 
taneously, (a) nalbuphine and (b) an opioid antagonist 
Selected from naloxone, naltrexone and nalmefene, or a Salt 
or prodrug of nalbuphine and/or the opioid antagonist. 
Preferably, administration is made of (a) an amount of from 
about 3 to about 8 mg nalbuphine and (b) from about 0.2 to 
about 0.8 mg of an opioid antagonist Selected from nalox 
one, naltrexone and nalmefene, or a Salt and/or prodrug of 
either (in an amount that produces in a patient the same 
blood concentration of the compound in question as would 
administration of Said amount of the nalbuphine or opioid 
antagonist itself). 
Treatment of both inflammatory and neuropathic pain can be 
achieved; Side effects common with u-opioids Such as mor 
phine were not observed. 
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METHOD OF TREATING PAIN USING 
NALBUPHINE AND OPOD ANTAGONSTS 

STATEMENT AS TO RIGHTS TO INVENTIONS 
MADE UNDER FEDERALLY SPONSORED 

RESEARCH AND DEVELOPMENT 

0001. This invention was made with government support 
under Grant No. NR 03923 of the National Institutes of 
Health. The government has certain rights in this invention. 

BACKGROUND OF THE INVENTION 

0002 This invention relates to methods and compositions 
for treating pain in humans using a combination of the 
kappa-opioid nalbuphine, in a relatively low dosage, with a 
low dosage of an opioid antagonist Selected from naloxone, 
naltrexone, and nalmefene. 
0.003 Nalbuphine is a kappa-opioid, a member of the 
larger opioid group of agonists that includes many well 
known agents used to relieve pain. The most well known 
member of this class is the mu-opioid morphine. 
0004 Morphine, of course, is a widely known compound, 
administered for various purposes, including analgesia. 
Morphine, in fact, is the compound most often used to treat 
moderate to Severe pain. However, it has known limitations. 
With time, patients can develop tolerance to it and/or 
become dependent on it or addicted to it. In addition, 
morphine can cause Severe constipation. 
0005. In general, clinical pain conditions can be classified 
into two categories traumatic or inflammatory pain, which 
results from injury to non-neural tissue, for example as 
occurs after Surgery, and in individuals with arthritis, and 
neuropathic pain, which results from injury to the nervous 
System. Neuropathic pain, in particular, can be quite Severe 
and not very responsive to narcotic analgesics (see Portenoy, 
et al., Pain. 43(3): 273-286, 1990. and Hanks, et al., Acta 
Anaesthesiol. Scand. 1997 Jan; 41(1 Pt. 2): 154-158, 1997). 
To the knowledge of the inventor, kappa-opioids have not 
hitherto been tried as a treatment for neuropathic pain, and 
the use of nalbuphine with an opioid antagonist Selected 
from naloxone, naltrexone, and nalmefene for this purpose 
in general is new and forms an aspect of this invention. 
0006 Levine et al. (1988, J. Clin. Invest.82(5):1574-77) 
discloses that, in a study of human patients with postopera 
tive pain after removal of impacted third molars (wisdom 
teeth), the analgesia produced by administration of 60 mg of 
the kappa-opioid pentazocine is potentiated by co-adminis 
tration of a low dose (0.4 mg) of naloxone. The analgesia 
produced by administration of 8 mg of the mu-opioid 
morphine is attenuated by co-administration of 0.4 mg of 
naloxone. Analogous results were obtained in experiments 
in rats. Levine et al., however, does not disclose adminis 
tration of a combination of 5 mg of the kappa-opioid 
nalbuphine with an opioid antagonist Such as naloxone. 
Indeed, Levine et al., does not disclose the administration of 
a combination comprising nalbuphine in any amount at all. 
0007 Crain et al. (U.S. Pat. No. 5,472,943, issued Dec. 5, 
1995; U.S. Pat. No. 5,512.578, issued Apr. 30, 1996; U.S. 
Pat. No. 5,580,876, issued Dec. 3, 1996; U.S. Pat. No. 
5,767,125, issued Jun. 16, 1998; U.S. Patent No. RE. 36,547, 
reissued Feb. 1, 2000; U.S. Pat. No. 6,096,756, issued Aug. 
1, 2000) discloses opiate combinations for enhancing anal 
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gesic potency and attenuating dependence liability, in par 
ticular, combinations of a bimodally-acting opioid agonist 
and an excitatory opioid receptor antagonist. According to 
Crain et al., the bimodally-acting opioid agonist is Selected 
from the group consisting of morphine, codeine, fentanyl 
analogs, pentazocine, buprenorphine, methadone, enkepha 
lins, dynorphins, endorphins and Similarly acting opioid 
alkaloids and opioid peptides. The excitatory opioid receptor 
antagonist is Selected from the group consisting of naltrex 
one, naloxone, etorphine, diprenorphine, dihydroetorphine, 
and Similarly acting opioid alkaloids and opioid peptides. 
Crain et al., however, does not disclose, as a combination for 
enhancing analgesia, the combination of the kappa-opioid 
malbuphine (in any amount, much less 5 mg) and an exci 
tatory opioid antagonist. 

0008 Previous studies by the inventor and co-workers 
determined that nalbuphines analgesic effects are greater 
and more consistent in Women than in men, Suggesting that 
the pain modulation mechanism activated by nalbuphine is 
sexually dimorphic (Gear et al., Pain, 83,339, 1999). In a 
placebo-controlled dose-response Study of human patients 
with postoperative pain after removal of impacted wisdom 
teeth, a low dose of nalbuphine (5 mg) did not produce pain 
modulation effects in women that were any better than those 
achieved by administration of a dose of placebo. Moreover, 
administration of a 5 mg dose of nalbuphine in men unex 
pectedly increased postoperative pain, leading Gear et al. to 
conclude that in men, the administration of low (5 mg) doses 
of nalbuphine should be avoided altogether. Gear et al. also 
does not disclose administration to either women or men of 
a combination of nalbuphine with an excitatory opioid 
receptor agonist for pain modulation. 
0009. This invention now provides methods and compo 
Sitions for using the kappa-opioid nalbuphine for treatment 
of pain of both men and women patients. 

BRIEF SUMMARY OF THE INVENTION 

0010. According to this invention, it has now been found 
that administration of a relatively low dosage of nalbuphine 
can have a dramatic effect on mediation of pain, including 
both inflammatory and neuropathic pain, when combined 
with administration (together or Sequentially) of a low 
dosage of an opioid antagonist Selected from naloxone, 
naltrexone, and nalmefene. 
0011. In one aspect, the invention comprises a method of 
treating pain comprising administering to a human in need 
of such treatment (a) from about 3 to about 8 mg of 
nalbuphine or a pharmaceutically acceptable Salt or prodrug 
of nalbuphine and (b) from about 0.2 to about 0.8 mg of an 
opioid antagonist Selected from naloxone, naltrexone, and 
nalmefene, pharmaceutically acceptable Salts thereof, and 
prodrugs therefor, and wherein, if either ingredient is in the 
form of a Salt thereof or a prodrug therefor, Said ingredient 
is present in an amount that, when administered to a patient, 
produces in the patient the same blood concentration of 
nalbuphine, or of the narcotic antagonist, as would be 
produced by administration of from about 3 to about 8 mg 
of nalbuphine or from about 0.2 to about 0.8 mg of the 
opioid antagonist, respectively. 
0012. In a second aspect, this invention comprises phar 
maceutical compositions comprising from about 3 to about 
8 mg of nalbuphine or a pharmaceutically acceptable Salt or 
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prodrug of nalbuphine and from about 0.2 to about 0.8 mg 
of an opioid antagonist Selected from naloxone, naltrexone, 
and nalmefene, pharmaceutically acceptable Salts thereof, 
and prodrugs therefor, and wherein, if either ingredient is in 
the form of a Salt thereof or a prodrug therefor, Said 
ingredient is present in an amount that, when administered 
to a patient, produces in the patient the same blood concen 
tration of nalbuphine, or of the narcotic antagonist, as would 
administration of from about 3 to about 8 mg of nalbuphine 
or from about 0.2 to about 0.8 mg of the narcotic antagonist, 
respectively. These compositions may also comprise one or 
more pharmaceutically acceptable carriers, Such as Saline. 
0013 In a third aspect, this invention comprises a more 
concentrated composition that may be used to prepare 
compositions for administration to patients, namely phar 
maceutical compositions comprising (a) nalbuphine, a phar 
maceutically acceptable Salt of nalbuphine or a prodrug of 
malbuphine and (b) an opioid antagonist Selected from 
naloxone, naltrexone, and nalmefene, pharmaceutically 
acceptable Salts thereof, and prodrugs therefor, wherein the 
weight ratio of ingredient (a) to ingredient (b) is from about 
16:1 to about 4:1, and wherein, if either ingredient is in the 
form of a Salt thereof or a prodrug therefor, Said ingredient 
is present in an amount that, when diluted for administration 
and administered to a patient, produces in the patient the 
Same blood concentration of nalbuphine, or of the narcotic 
antagonist, as would administration of from about 3 to about 
8 mg of nalbuphine or form about 0.2 to about 0.8 mg of the 
narcotic antagonist, respectively. This composition also may 
comprise a pharmaceutically acceptable carrier. 
0.014) Another aspect of this invention, as mentioned 
above, is the use, in general, of nalbuphine with an opioid 
antagonist Selected from naloxone, naltrexone, and 
nalmefene, as a treatment for neuropathic pain. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.015 FIG. 1 depicts changes in pain with respect to time 
after administration of drugs in a first Study, showing the 
effect of the combination of the invention in comparison 
with administration of nalbuphine or naloxone alone at the 
Same dosages. 
0016 FIGS. 2 and 3 include data from additional test 
doses of nalbuphine involving administration of nalbuphine 
and naloxone to patients having undergone Surgery for 
removal of the third molar (“wisdom”) teeth. 
0017 FIGS. 4-6 represent individual data showing the 
effect of a combination of nalbuphine (5 mg) and naloxone 
(0.4 mg) according to this invention used to treat pain 
resulting from LeFort I osteotomy with multiple adminis 
tration. 

0018 FIG. 7 depicts results for individual patients of a 
combination of nalbuphine and naloxone according to this 
invention, used to treat pain resulting from injury to the 
lingual nerve. 
0019 FIG. 8 is a composite of the results for the three 
patients for whom individual data is shown in FIG. 7. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0020. This invention involves a method of treating pain 
that comprises administering to a human in need of Such 
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treatment (a) from about 3 to about 8 mg, preferably from 
about 3.5 to about 7 mg, most preferably about 5 mg, 
nalbuphine and from about 0.2 mg to about 0.8 mg, pref 
erably about 0.4 mg., of an opioid antagonist Selected from 
naloxone, naltrexone, and nalmefene. The amounts admin 
istered thus may comprise about 3, 3.5, 4, 4.5, 5, 5.5, 6, 6.5, 
7, 7.5 or 8 mg nalbuphine about 0.2,0.3, 0.4,0.5,0.6, 0.7 
or 0.8 mg of the opioid antagonist, respectively (or amounts 
of Salts thereof or prodrug therefor, wherein, if either ingre 
dient is in the form of a Salt thereof or a prodrug therefor, 
Said ingredient is present in an amount that, when admin 
istered to a patient, produces in the patient the Same blood 
concentration of nalbuphine, or of the opioid antagonist, as 
would administration of from abut 3 to 8 about mg of 
malbuphine or from about 0.2 to about 0.8 mg of the opioid 
antagonist, respectively). 

0021. The invention further comprises pharmaceutical 
compositions which comprise from about 3 to about 8 mg, 
preferably from about 3.5 to about 7 mg, most preferably 
about 5 mg, nalbuphine, or a pharmaceutically acceptable 
Salt or prodrug of nalbuphine (in an amount that, when 
administered to a patient, produces in the patient the same 
blood concentration of nalbuphine as administration of from 
about 3 to about 8 mg of nalbuphine) and from about 0.2 to 
0.8 mg, preferably about 4 mg. of an opioid antagonist 
Selected from naloxone, naltrexone and nalmefene (in an 
amount that, when administered to a patient, produces in the 
patient the same blood concentration of opioid antagonist as 
administration of from about 0.2 to about 0.8 mg of the 
opioid antagonist). The compositions thus may comprise 
about 3, 3.5, 4, 4.5, 5, 5.5, 6, 6.5, 7, 7.5 or 8 mg nalbuphine 
in combination with about 0.2,0.3, 0.4,0.5,0.76, 0.7 or 0.8 
mg opioid antagonist (or amounts of Salts thereof or prodrug 
therefor, wherein, if either ingredient is in the form of a Salt 
thereof or a prodrug therefor, Said ingredient is present in an 
amount that, when administered to a patient, produces in the 
patient the same blood concentration of nalbuphine, or of the 
opioid antagonist, as would administration of from about 3 
to about 8 mg of nalbuphine or from about 0.2 to about 0.8 
mg of the opioid antagonist, respectively). 

0022. The invention further comprises a more concen 
trated pharmaceutical composition which comprises nalbu 
phine (or a Salt or prodrug of nalbuphine) and an opioid 
antagonist as mentioned above (or a Salt of or prodrug 
therefor) in which the weight ratio of the nalbuphine to 
opioid antagonist is from about 16:1 to about 4:1 (or, if a Salt 
or prodrug of either nalbuphine or opioid antagonist is used 
in Such a composition, Said ingredient is present in an 
amount that, when diluted for administration and adminis 
tered to a patient, produces in the patient the same blood 
concentration of nalbuphine or of the opioid antagonist as 
would administration of from about 3 to about 8 mg of 
malbuphine or from about 0.2 to about 0.8 mg of the opioid 
antagonist, respectively). Such a more concentrated compo 
Sition would be diluted prior to administration to produce a 
composition that contains the appropriate amounts of nal 
buphine and opioid antagonist for administration to the 
patient. Dilution may take place immediately prior to admin 
istration or at any time prior to administration. In the latter 
case, dilution would be carried out to produce a plurality of 
Single-dosage units to be Stored and used for later adminis 
tration. 
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0023 The term “about', as used herein, is used to indi 
cate that Some departure may be made from the Specific 
amounts Stated without departing from the inventive con 
cept. The amount of permissible variation can be up to abut 
5% (absolute) from a given amount that is at or near the 
upper or lower end of the broad ranges, or up to about 20% 
(absolute) from a given amount that is nearer the center of 
the ranges. 
0024. As with many pharmaceuticals, nalbuphine and the 
opioid antagonists useable in this invention may be admin 
istered either in the form of the free compound or in the form 
of a pharmaceutically acceptable Salt, with a typical Salt 
being a hydrochloride Salt. In addition, administration of 
nalbuphine and/or the opioid antagonists may be performed 
by administration of a prodrug, that is, a compound that in 
the body metabolizes or otherwise converts to the active 
ingredient. Such prodrugs may be, for example, cleavable 
esters or amines of the active ingredient in question. For 
example, U.S. Pat. No. 5,750,534 discloses certain alkanoic 
acid esters of nalbuphine as prodrugs for that compound. 
0.025. When a prodrug or a pharmaceutically acceptable 
Salt of nalbuphine and/or an opioid antagonist is used for the 
purposes of this invention, the amount of the Salt or prodrug 
may not necessarily lie within the ranges Stated above. The 
amount of Salt or prodrug administered according to this 
invention is an amount that, when administered to a patient, 
produces in the patient the same blood concentration of 
active ingredient, either of nalbuphine or of the opioid 
antagonist, as the case may be, as would be produced by 
administration of from about 3 to about 8 mg of nalbuphine 
or from about 0.2 to about 0.8 mg of the opioid antagonist, 
respectively. 

0026. Any method commonly known in the art may be 
used to measure the blood concentration. For example, 
methods for measuring the blood concentration of opioids 
Such as nalbuphine and of opioid antagonists are well 
known in the art (see, e.g. Pao et al., 2000, High-perfor 
mance liquid chromatographic method for the Simultaneous 
determination of nalbuphine and its prodrug, Sebacoyl dinal 
buphine ester, in dog plasma and application to pharmaco 
kinetic Studies in dogs, J. Chromatogr. B Biomed. Sci. Appl. 
746(2):241-7; Sung et al., 2000, Delivery of nalbuphine and 
its prodrugs acroSS Skin by passive diffusion and iontophore 
sis, J. Control. Release 67(1):1-8; de Cazanove et al., 1997, 
Determination of nalbuphine in human plasma by high 
performance liquid chromatography with electrochemical 
detection. Application to a pharmacokinetic Study, J. Chro 
matogr. B Biomed. Sci. Appl. 690(1-2):203-10; Ho et al., 
1996, Determination of nalbuphine by high-performance 
liquid chromatography with ultraViolet detection: applica 
tion to human and rabbit pharmacokinetic Studies, J. Chro 
matogr. B Biomed. Appl. 1996 Apr. 12; 678(2):289-96; 
Nicolle et al., 1995, Rapid and sensitive high-performance 
liquid chromatographic assay for nalbuphine in plasma, J. 
Chromatogr. B Biomed. Appl. 1995 Jan. 6;663(1): 111-7; 
Wetzelsberger et al., 1988, Internally standardized method 
for the determination of nalbuphine in human plasma by 
means of high performance liquid chromatography with 
electrochemical coulometric detection, Arzneimittelfors 
chung 1988 Dec.;38(12):1768-71; Dube et al., 1988, Deter 
mination of nalbuphine by high-performance liquid chro 
matography with electrochemical detection: application to 
clinical Samples from postoperative patients, J. Chromatogr. 

May 22, 2003 

1988 May 13:427(1): 113-20; Lo et al., 1987, The disposition 
and bioavailability of intravenous and oral nalbuphine in 
healthy volunteers, J. Clin. Pharmacol. 1987 Nov.; 
27(11):866-73; incorporated herein by reference in their 
entireties). 
0027. In the case of a hydrochloride salt, the weight of 
hydrochloride as compared to the weight of the active 
molecule is relatively small, so that a hydrochloride salt will 
be used in an amount approximately the same as that of the 
active ingredient. However, in the case of a prodrug having 
a large cleavable group, for example Co alkanoic acid 
derivatives of nalbuphine (as mentioned in U.S. Pat. No. 
5,750,534), the prodrug may have a substantially higher 
molecular weight than the active ingredient alone, So that the 
amount of prodrug used could be Substantially greater than 
that of the active ingredient itself, to produce the same blood 
concentration of active ingredient in the patient's body. 
0028 Nalbuphine and the opioid antagonist respectively 
are preferably administered simultaneously, but can be 
administered Sequentially, in either order. Sequential admin 
istration is carried out within a time period Such that the 
opioid antagonist can modulate the effects of nalbuphine. 
Preferably, one compound, e.g., nalbuphine, is administered 
within 6 to 8 hours of administration of the other compound, 
e.g., the opioid antagonist. Also preferably, administration of 
one compound is within 2 hours of administration of the 
other compound, more preferably within 10 to 15 minutes, 
and most preferably, at Substantially the same time. They 
preferably are administered using the same route of admin 
istration, but this is not necessary. Thus, if compositions of 
nalbuphine and the opioid antagonist are available which are 
not generally administered in the same route, they may be 
administered by different routes. For example, nalbuphine 
and the opioid antagonist may be administered together via 
intramuscular injection or intravenously, or one compound 
may be administered by intramuscular injection and the 
other intravenously. Other routes of administration, for 
example oral or parenteral (intravenous, intramuscular or 
Subcutaneous injection) may be used, as well as direct 
injection to the central nervous System (intrathecally). 
0029 When the compositions of the invention are used to 
treat neuropathic pain or chronic pain, they are preferably 
formulated for oral administration, and most preferably, are 
formulated for time-released oral administration. When the 
compositions of the invention are used to treat acute inflam 
matory pain, they are preferably formulated for intravenous, 
e.g., parenteral, administration. When the compositions of 
the invention are used to treat chronic inflammatory pain, 
they are preferably formulated for oral administration. 
0030. For parenteral administration, the compounds are 
best used in the form of a Sterile aqueous Solution that may 
also contain other dissolved Substances Such as preserva 
tives, Stabilizers, and pH adjusting agents. 
0031 Nalbuphine and the opioid antagonist may be 
administered by obtaining commercially available products 
containing these individual components and combining 
them when the administration is to be carried out, or 
administering them Separately, as described above. Alterna 
tively, compositions may be prepared containing combina 
tions of nalbuphine with the opioid antagonists (or Salts or 
prodrugs of either or both), and the combination adminis 
tered as a single composition. Such combined compositions 
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may be liquid or Solid, and are prepared in a conventional 
manner by the addition of Suitable pharmaceutically accept 
able ingredients including carriers, fillers, diluents, lubri 
cants, preservatives, and the like. Solid forms include tab 
lets, capsules, granules and powders. Liquid forms include 
Solutions, Suspensions and emulsions. 
0.032 Compositions containing nalbuphine and an opioid 
antagonist according to this invention may be prepared in 
unit dosage forms or in a more concentrated form that may 
be diluted at the point of administration. 
0033. In prior work, it had been shown that nalbuphine, 
when administered at a low dose of 5 mg to treat postop 
erative pain after extraction of impacted molars, produced a 
marked increase in pain in men while in women the effect of 
this dose was similar to a placebo. It was, thus, Surprising 
that administration of a relatively low dose of nalbuphine 
and an opioid antagonist, Such as naloxone, at an even lower 
dose could produce marked relief from pain after Such an 
operation. 

0034. This result is particularly surprising in the treat 
ment of neuropathic pain. In general, there is widespread 
perception among clinicians that kappa-opioids are leSS 
effective analgesics than u-opioids Such as morphine, 
although they have been shown to be effective for painful, 
peripheral neuropathy in experimental animal models. 
Medical management of painful peripheral neuropathies 
presents a true therapeutic challenge. In the oral cavity 
neuropathic pain can result from injection of local anesthet 
ics. Trigeminal neuropathic pain, like other painful periph 
eral neuropathies, is generally poorly responsive to currently 
available therapies. Agents that might have Some limited 
effect on pain associated with neuropathy include tricyclic 
antidepressants, antiepileptics, neurontin and u-opioids. The 
tu-opioids Suffer from Significant Side effects including men 
tal confusion, constipation and respiratory depression, 
which further limit their efficacy. 
0035) It was thus quite surprising that the combination of 
nalbuphine and an opioid antagonist according to this inven 
tion proved efficacious for treating neuropathic pain. The 
co-administration of these two ingredients in the dosages 
described above can produce effective pain relief and at the 
Same time avoid Side effects that are associated with 
tu-opioid analgesics including dysphoria and the potential for 
addiction or dependency. For treatment of neuropathic pain, 
preferably the amount of opioid antagonist administered to 
the patient is at least 10-15-fold less than the amount of 
nalbuphine administered. 
0.036 The following examples further illustrate this 
invention. 

0037 Results of these examples are reported using a 
Visual analog Scale (VAS). This is a Subjective measurement 
of pain, in which perSons participating in the Study are 
requested to indicate a level of pain at a certain time on a 
10-cm line. The patient makes an indication on the line at a 
value from 0 to 10 indicating the level of pain felt at that 
time (where 0 indicates no pain and 10 indicates the worst 
pain imaginable to the patient). Patients rated pain on the 
VAS at 20-minute intervals, both before and after adminis 
tration of the active agents according to this invention. 
Tabulations were then made indicating increase or decrease 
in the pain level with time, with a negative value indicating 
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a decrease in pain experienced by the patient and a positive 
value, an increase in Such pain. 

EXAMPLE 1. 

0038. In this clinical trial, 88 patients underwent stan 
dardized Surgery by the same oral Surgeon for removal of 
third molar (“wisdom”) teeth, including at least one bony 
impacted mandibular third molar. Prior to Surgery, patients 
received intravenous diazepam, nitrous oxide, and a local 
anesthetic (mepivacaine without vasoconstrictor to obtain a 
nerve block of short duration). After Surgery, each patient 
was randomly assigned to receive, in an open injection, 
double-blinded fashion, through an intravenous line, an 
injection of either naloxone (0.4 mg) or a mixture of this 
dose of naloxone and nalbuphine (5 mg; Abbott Laborato 
ries, Abbott Park, Ill.). 
0039) An earlier study (Gear, et al., Pain, 83,339, 1999) 
had demonstrated a pain-enhancing effect of 5 mg of nal 
buphine in men. Therefore, nalbuphine was not administered 
alone at that dosage to men in this evaluation. Instead, data 
from that previous study for 33 of the 88 patients (i.e., those 
who received nalbuphine alone) were included in the current 
Study, to avoid replication of an experimental protocol that 
resulted in enhanced pain. The previous and current Studies 
were performed Sequentially in the same facility under 
identical conditions with the same Surgical and experimental 
protocols, and the Same oral Surgeon and research perSonnel 
who were blinded to the experimental treatments in all cases, 
So it is felt that the use of data obtained from the previous 
Study rather than repeating a pain-causing procedure had 
little or no effect on the results. Most of the data from both 
Studies were collected within a Single eight-month period. 
Therefore, the observed differences between the groups of 
patients are probably not due to the use of the data from the 
previous Study. 

0040 Criteria for administration of the test drug were an 
elapse of a period of at least 80 minutes after the onset of the 
local anesthetic and a pain rating that was greater than one 
quarter (2.5 cm) of the maximum possible visual analog 
Scale (VAS) rating (10 cm). Baseline pain intensity was 
defined as the last VAS pain rating before administration of 
the test drug or drugs. VAS pain ratings were recorded at 
20-minute intervals beginning ten minutes after administra 
tion of the test drug. The duration of the experiment, 
measured from the time of administration of the test drug, 
was three hours. For each patient, the magnitude of the 
analgesic response was defined as the difference between the 
pain rating at each time point following test drug adminis 
tration and the baseline VAS pain rating. 
0041 FIG. 1 depicts the results of this study, namely the 
effect on postoperative pain of nalbuphine (5 mg), naloxone 
(0.4 mg), and a combination of nalbuphine and naloxone (5 
mg+0.4 mg), plotted as changes in postoperative pain level 
over the 3 hours following administration. “Change in VAS 
pain score” (ordinate), recorded on a 10 cm Visual analog 
Scale (VAS), represents changes from the baseline level 
(represented by the horizontal dashed lines) after various 
times. Decreased pain Scores (i.e., analgesia) are above the 
baseline. Data are plotted as mean+Sem (Standard error of 
the mean). 
0042. The responses of men who received nalbuphine, 
naloxone, or nalbuphine combined with naloxone are shown 
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in FIG. 1A. The responses of women who received nalbu 
phine, naloxone, or nalbuphine combined with naloxone are 
depicted in FIG. 1B. 
0043 Analyses of variance (ANOVA) were conducted. 
These analyses failed to demonstrate either significant main 
effects or interaction effects for either naloxone alone or the 
nalbuphine/naloxone combination, indicating a lack of gen 
der differences in response to either treatment. However, a 
Significant genderxtreatment interaction was found with 
nalbuphine alone, as reported in our previous Study. 

EXAMPLE 2 

0044 FIGS. 2 and 3 show results of continuations of the 
experiments described in Example 1, with additional 
patients and with administration of nalbuphine at higher (10 
mg) and lower (2.5 mg) doses, alone. FIG. 2 shows separate 
results for women and men patients and FIG. 3 shows the 
combined results for both. 

0.045 AS can be seen from FIG. 2, nalbuphine alone at 
2.5 mg initially produced slightly better pain relief in women 
than either naloxone at 0.4 mg or the combination of 
malbuphine (at 2.5 mg) plus naloxone at 0.4 mg. However, 
thereafter, the combination of nalbuphine and naloxone 
produced relief from pain Substantially the Same as nalbu 
phine alone, and with less effect than naloxone alone. In 
men, nalbuphine at 2.5 mg plus naloxone at 0.4 mg initially 
produced Somewhat better relief than either naloxone alone 
or nalbuphine alone, but this effect was not maintained (the 
data for nalbuphine alone, as mentioned previously, was 
taken from a previous study). 
0046. At a combination of nalbuphine 5 mg plus nalox 
one 0.4 mg., the combination was Substantially better than 
either nalbuphine alone or naloxone alone at the same levels, 
for both women and men patients. This is not only Surprising 
in general but is particularly Surprising for men patients 
Since, as shown in the chart, the previous Study showed that 
the 5 mg level of nalbuphine had produced an increase in 
pain. 

0047. At a higher level of 10 mg nalbuphine, the com 
bination produced results approximately equivalent to a dose 
of 10 mg nalbuphine alone for the first 70 minutes or so. 
Thereafter the combination produced less relief from pain 
than nalbuphine alone at that level in women, and less than 
naloxone alone at 0.4 mg in men. 
0048 FIG. 3 also shows comparative results of 2.5, 5, 
and 10 mg nalbuphine respectively in combination with 0.4 
mg naloxone. 

EXAMPLE 3 

0049. This example describes the treatment of postopera 
tive pain following Le Fort I osteotomy using intravenous 
administration of a combination of nalbuphine and nalox 
one. In all three patients, repeated administration produced 
marked analgesia. While a Single administration of nalbu 
phine (5 mg) plus naloxone (0.4 mg) produces powerful and 
long-lasting analgesia in both males and females (examples 
1 and 2, above), this analgesic could have even greater 
clinical impact if the efficacy were Sustained during repeated 
administration. In a preliminary Study in 3 patients who 
underwent a Le Fort I osteotomy Surgical procedure, 5 mg 
nalbuphine plus 0.4 mg naloxone were administered when 
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requested by the patient. The VAS pain Scores just prior to 
administration of the drug combination and 60 minutes 
afterwards are recorded in FIGS. 4, 5 and 6. The same data 
for the major Side-effect, nausea, for these three patients, are 
also presented. The left end of the line represents the visual 
analog Scale (pain and nausea) rating immediately before 
drug administration; the right Side represents the Visual 
analog Scale rating 60 minutes after administration. AS can 
be seen, most of the lines descend to the right, indicating that 
nausea as well as pain decreased following multiple admin 
istrations. Thus, three patients had repeated effective anal 
gesia following most drug administrations over a 48-hour 
period, with, if anything a decrease in nausea associated 
with each administration. This study further Suggests that 
early tolerance to the nalbuphine plus naloxone combination 
does not occur. 

EXAMPLE 4 (TREATMENT OF NEUROPATHIC 
PAIN) 

0050. This example describes the treatment of medically 
refractory trigeminal neuropathy in three patients using 
intravenous administration of a combination of nalbuphine 
and naloxone. Painful peripheral neuropathies are frequent 
complications of chemical and mechanical injuries and 
metabolic disorders, and are relatively refractory to narcotic 
analgesics. It has been documented that inferior alveolar 
nerve block can cause painful peripheral neuropathy. In this 
example, medically refractory painful trigeminal neuropathy 
in three patients was treated with intravenous administration 
of a combination of nalbuphine (5 mg) and naloxone (0.4 
mg). In all patients this combination produced marked 
analgesia (FIGS. 7 and 8). These findings suggest a novel 
form of medical management for chronic neuropathic pain. 
This is extremely important Since neuropathic pain is poorly 
managed by available therapies. 

0051. In all three patients this combination produced 
marked analgesia. This result is believed to represent the 
first showing of effective treatment of neuropathic pain with 
a kappa-opioid. 

0052 The study involved three patients with painful 
peripheral neuropathy involving the mandibular division of 
the trigeminal nerve. One was a 42-year-old man, the Second 
a 40-year-old woman, and the third a 25-year-old woman. 
Each patient discontinued all medications that had been 
prescribed to treat pain 2 weeks prior to the test date. They 
had reported that those medications had had little effect. 

0053. The test ingredients were administered via an intra 
venous catheter. Pain intensity was measured using a 10 cm 
VAS with the words “no pain” at the extreme left and the 
words “worst pain imaginable” at the extreme right. FIG. 7 
shows the level of pain (on the VAS scale) experienced by 
each of the three patients individually at times up to about 
180 minutes after injection. FIG. 8 is a composite for all 
three patients, showing the relative change in pain in the 
Same approximate time period. Extremely marked analgesia 
was achieved for at least a 2.5-hour period. 

0054. It should be noted that this invention is not limited 
to the Specific materials, test procedures, methods of admin 
istration and the like, described herein, but is to be regarded 
as indicated only by the claims that follow. 
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What is claimed is: 
1. 1. A method of treating pain comprising administering 

to a human patient in need of Such treatment 
(a) from about 3 to about 8 mg of nalbuphine or a 

pharmaceutically acceptable Salt thereof or a prodrug 
therefor, Said Salt or prodrug being administered in an 
amount that produces in the human patient the same 
blood concentration of nalbuphine as would adminis 
tration of from about 3 to about 8 mg of nalbuphine; 
and 

(b) from about 0.2 to about 0.8 mg of an opioid antagonist 
Selected from the group consisting of naloxone, naltr 
exone, nalmefene, pharmaceutically acceptable Salts 
thereof and prodrugs therefor; Said Salt or prodrug 
being administered in an amount that produces in the 
human patient the same blood concentration of opioid 
antagonist as would administration of from about 0.2 to 
about 0.8 mg of Said opioid antagonist. 

2. The method of claim 1 in which from about 3.5 to about 
7 mg of nalbuphine is administered, or said nalbuphine Salt 
or prodrug is administered in an amount that produces in the 
human patient the same blood concentration of nalbuphine 
as would administration of from about 3.5 to about 7 mg of 
nalbuphine. 

3. The method of claim 1 in which about 5 mg of 
nalbuphine is administered, or Said nalbuphine Salt or pro 
drug is administered in an amount that produces in the 
human patient the same blood concentration of nalbuphine 
as would administration of about 5 mg of nalbuphine. 

4. The method of claim 1 in which about 0.4 mg of the 
opioid antagonist is administered, or Said opioid antagonist 
Salt or prodrug is administered in an amount that produces 
in the human patient the same blood concentration of the 
opioid antagonist as would administration of about 0.4 mg 
of the opioid antagonist. 

5. The method of claim 2 in which about 0.4 mg of the 
opioid antagonist is administered, or Said opioid antagonist 
Salt or prodrug is administered in an amount that produces 
in the human patient the same blood concentration of the 
opioid antagonist as would administration of about 0.4 mg 
of the opioid antagonist. 

6. The method of claim 3 in which about 0.4 mg of the 
opioid antagonist is administered, or Said opioid antagonist 
Salt or prodrug is administered in an amount that produces 
in the human patient the same blood concentration of the 
opioid antagonist as would administration of about 0.4 mg 
of the opioid antagonist. 

7. The method of claim 1 in which the opioid antagonist 
comprises naloxone, a pharmaceutically acceptable Salt 
thereof or a prodrug therefor. 

8. The method of claim 2 in which the opioid antagonist 
comprises naloxone, a pharmaceutically acceptable Salt 
thereof or a prodrug therefor. 

9. The method of claim 3 in which the opioid antagonist 
comprises naloxone, a pharmaceutically acceptable Salt 
thereof or a prodrug therefor. 

10. The method of claim 4 in which the opioid antagonist 
comprises naloxone, a pharmaceutically acceptable Salt 
thereof or a prodrug therefor. 

11. The method of claim 5 in which the opioid antagonist 
comprises naloxone, a pharmaceutically acceptable Salt 
thereof or a prodrug therefor. The method of claim 1 wherein 
the pain comprises inflammatory pain. 
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12. The method of claim 6 in which the opioid antagonist 
comprises naloxone, a pharmaceutically acceptable Salt 
thereof or a prodrug therefor. 

13. The method of claim 1 wherein the pain comprises 
inflammatory pain. 

14. The method of claim 1 in which the nalbuphine and 
opioid antagonist, and/or Salts or prodrugs of either, are 
administered within eight hours of one another. 

15. The method of claim 1 in which the nalbuphine and 
opioid antagonist, and/or Salts or prodrugs of either, are 
administered within two hours of one another. 

16. The method of claim 1 in which the nalbuphine and 
opioid antagonist, and/or Salts or prodrugs of either, are 
administered within 15 minutes of one another. 

17. The method of claim 1 in which the nalbuphine and 
opioid antagonist, and/or Salts or prodrugs of either, are 
administered together at Substantially the same time. 

18. The method of claim 1 comprising Sequential admin 
istration of nalbuphine and the opioid antagonist, and/or 
Salts or prodrugs of either. 

19. The method of claim 1 comprising parenteral admin 
istration of at least one of the nalbuphine and opioid antago 
nist, and/or Salts or prodrugs of either. 

20. The method of claim 1 comprising intravenous admin 
istration of at least one of the nalbuphine and opioid antago 
nist, and/or Salts or prodrugs of either. 

21. A method of treating neuropathic pain comprising 
administering to a human patient in need of Such treatment 
(a) nalbuphine or a pharmaceutically acceptable Salt of 
nalbuphine or a prodrug of nalbuphine, and (b) an opioid 
antagonist Selected from the group consisting of naloxone, 
naltrexone, nalmefene, pharmaceutically acceptable Salts 
thereof, and prodrugs therefor. 

22. The method of claim 21 in which the opioid antagonist 
comprises naloxone, a pharmaceutically acceptable Salt 
thereof or a prodrug therefor. 

23. The method of claim 21 wherein the amount of Said 
opioid antagonist administered is at least 10-15-fold leSS 
than the amount of the nalbuphine administered. 

24. A pharmaceutical composition comprising an amount 
of nalbuphine or a pharmaceutically effective Salt thereof or 
prodrug therefor, effective to treat neuropathic pain in a 
human patient, and a pain-relieving enhancing amount of an 
opioid antagonist Selected from the group consisting of 
naloxone, naltrexone and nalmefene, pharmaceutically 
acceptable Salts thereof and prodrugs therefor. 

25. A pharmaceutical composition comprising (a) from 
about 3 to about 8 mg of nalbuphine or a pharmaceutically 
acceptable Salt or prodrug of nalbuphine, Said nalbuphine 
Salt or prodrug being present in an amount that produces in 
the human patient the same blood concentration of nalbu 
phine as would administration of from 3 to 8 mg of nalbu 
phine; and (b) from about 0.2 to about 0.8 mg of an opioid 
antagonist Selected from the group consisting of naloxone, 
naltrexone, nalmefene, pharmaceutically acceptable Salts 
thereof, and prodrugs therefor; Said Salt or prodrug being 
present in an amount that, when administered to Said human 
patient, produces in the patient the same blood concentration 
of opioid antagonist as would administration of from about 
0.2 to about 0.8 mg of Said opioid antagonist. 

26. The pharmaceutical composition of claim 25 com 
prising from about 3.5 to about 7 mg of nalbuphine or a 
pharmaceutically acceptable Salt of nalbuphine in an amount 
that produces, when administered to Said human patient, the 
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Same blood concentration of nalbuphine as would adminis 
tration of about 3.5 to about 7 mg of nalbuphine. 

27. The pharmaceutical composition of claim 25 com 
prising about 5 mg of nalbuphine or a pharmaceutically 
acceptable Salt or prodrug of nalbuphine in amount that 
produces, when administered to Said human patient, the 
Same blood concentration of nalbuphine as would adminis 
tration of about 5 mg of nalbuphine. 

28. The pharmaceutical composition of claim 25 com 
prising about 0.4 mg of the opioid antagonist or a pharma 
ceutically acceptable Salt thereof or a prodrug therefor, in an 
amount that produces, when administered to Said human 
patient, the same blood concentration of Said opioid antago 
nist as would administration of about 0.4 mg of Said opioid 
antagonist. 

29. The pharmaceutical composition of claim 26 com 
prising about 0.4 mg of the opioid antagonist or a pharma 
ceutically acceptable Salt thereof or a prodrug therefor, in an 
amount that produces, when administered to Said human 
patient, the same blood concentration of Said opioid antago 
nist as would administration of about 0.4 mg of Said opioid 
antagonist. 

30. The pharmaceutical composition of claim 27 com 
prising about 0.4 mg of the opioid antagonist or a pharma 
ceutically acceptable Salt thereof or a prodrug therefor, in an 
amount that produces, when administered to Said human 
patient, the same blood concentration of Said opioid antago 
nist as would administration of about 0.4 mg of Said opioid 
antagonist. 

31. The pharmaceutical composition of claim 25 wherein 
the composition is formulated for treating inflammatory 
pain. 

32. The pharmaceutical composition of claim 25 wherein 
the composition is formulated for treating neuropathic pain. 

33. The pharmaceutical composition of claim 25 wherein 
the composition is formulated for treating neuropathic pain. 
A pharmaceutical composition comprising (a) nalbuphine, a 
pharmaceutically acceptable Salt of nalbuphine or a prodrug 
of nalbuphine and (b) an opioid antagonist Selected from 
naloxone, naltrexone, and nalmefene, pharmaceutically 
acceptable Salts thereof, and prodrugs therefor, wherein the 
weight ratio of ingredient (a) to ingredient (b) is from 16:1 
to 4:1, and wherein, if either ingredient is in the form of a 
Salt thereof or a prodrug therefor, Said ingredient is present 
in an amount that produces that produces, when adminis 
tered to a human patient, the same blood concentration of 
nalbuphine or Said opioid antagonist as would administra 
tion of about 5 mg of nalbuphine or about 0.4 mg of said 
opioid antagonist, respectively. 

34. The method of claim 1 in which from about 3 to about 
8 mg of nalbuphine is administered, and the opioid antago 
nist is Selected from the group consisting of naloxone, 
naltrexone, and nalmefene. 
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35. The method of claim 34 in which from about 3.5 to 
about 7 mg of nalbuphine is administered. 

36. The method of claim 34 in which about 5 mg of 
nalbuphine is administered. 

37. The method of claim 34 in which about 0.4 mg of the 
opioid antagonist is administered. 

38. The method of claim 35 in which about 0.4 mg of the 
opioid antagonist is administered. 

39. The method of claim 36 in which about 0.4 mg of the 
opioid antagonist is administered. 

40. The method of claim 34 in which the opioid antagonist 
comprises naloxone. 

41. The method of claim 35 in which the opioid antagonist 
comprises naloxone. 

42. The method of claim 36 in which the opioid antagonist 
comprises naloxone. 

43. The method of claim 42 in which about 0.4 mg of 
naloxone is administered. 

44. The method of claim 34 wherein the pain comprises 
inflammatory pain. 

45. The method of claim 34 wherein the pain comprises 
neuropathic pain. 

46. The method of claim 34 in which the nalbuphine and 
opioid antagonist are administered within eight hours of one 
another. 

47. The method of claim 34 in which the nalbuphine and 
opioid antagonist are administered within two hours of one 
another. 

48. The method of claim 34 in which the nalbuphine and 
opioid antagonist are administered within 15 minutes of one 
another. 

49. The method of claim 34 in which the nalbuphine and 
opioid antagonist are administered together at Substantially 
the same time. 

50. The method of claim 34 comprising sequential admin 
istration of nalbuphine and the opioid antagonist. 

51. The method of claim 34 comprising parenteral admin 
istration of at least one of the nalbuphine and opioid antago 
nist. 

52. The method of claim 34 comprising intravenous 
administration of at least one of the nalbuphine and opioid 
antagonist. 

53. The method of claim 43 in which the nalbuphine and 
opioid antagonist are administered within 15 minutes of one 
another. 

54. The method of claim 43 in which the nalbuphine and 
opioid antagonist are administered together at Substantially 
the same time. 


