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TREATMENT OF SLEEP DISTURBANCES 

FIELD OF THE INVENTION 

0001. This invention relates to the treatment of sleep 
disturbances. The invention further relates to the treatment 
of Sleep disturbances associated with pain, including, for 
example, Sleep disturbances resulting in a shortened sleep 
duration. 

BACKGROUND OF THE INVENTION 

0002 Many people suffer from sleep disturbances, which 
can result in Significant consequences to the health of an 
individual. Sleep-deprived individuals can have signifi 
cantly impaired daytime cognition and motor performance. 
One recognized result of Such sleep deprivation is an 
increase in automobile accidents. The National Highway 
Traffic Safety Administration estimates that 100,000 car 
crashes a year are linked to Sleepy driving. Nanci Hellmich, 
“Balancing Act, Tulsa World, Jun. 2, 2000. 
0.003 Sleep disturbances associated with pain are espe 
cially problematic. Individuals Suffering from pain-associ 
ated Sleep disturbances often have great difficulty staying 
asleep (sleep duration), and hence getting enough rest during 
the night. Sleep duration is very important to the physical 
and mental health of the individuals involved. Because so 
many individuals Suffer from pain-associated Sleep distur 
bances, especially shortened sleep duration, there is a need 
for a medication to treat these conditions. By pain-associ 
ated sleep disorders we mean difficulties falling asleep (i.e., 
longer time until patient falls asleep) and difficulties saying 
asleep (i.e., waking too early, before a full night sleep), 
where either or both of these difficulties are present with or 
exacerbated by bodily pain, including, but not limited to 
headache, muscle aches and pain, Sore throat, sinus pain, 
menstrual cramps, back pain, toothache, arthritis. 
0004 Ibuprofen, a propionic acid derivative nonsteroidal 
anti-inflammatory drug (NSAID), has been used in the 
treatment of pain, injury, and illness for its analgesic, 
antiinflammatory, and antipyretic effects. It is taken for 
arthritis, Sports injuries, Soft tissue trauma, dysmenorrhea, 
migraine headaches, tension headaches, and dental pain, for 
example. Ibuprofen is one of the most extensively Studied 
and widely used drugs. It has been estimated that ibuprofen 
has been used to treat over 100 million patients in at least 
100 countries throughout the world. Ibuprofen a very widely 
used drug in the world. The NSAID ibuprofen has the 
following chemical Structure: 

OH 

0005. About 80% of an oral dose of ibuprofen in humans 
is absorbed from the GI tract. Following oral administration, 
peak Serum concentrations are reached within 1 or 2 hours, 
for Suspensions and tablets, respectively. The plasma half 
life of ibuprofen has reported to be about 2 hours. The 
recommended nonprescription dose of ibuprofen for adults 
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is 200 mg every 4 to 6 hours while symptoms persist. If the 
symptoms do not respond to 1 tablet (200 mg), then 2 tablets 
can be used. However, no more than 6 tablets should be 
taken in 24 hours unless directed by a physician. Higher 
levels of ibuprofen can be used for a prescription product, 
yielding a dose of 600 or 800 mg every 4 to 6 hours. 
0006 Ibuprofen has not previously been known to 
improve Sleep. In fact, quite the opposite, ibuprofen has been 
shown in Some Studies of patients not Suffering from pain to 
hinder sleep. Murphy et al., “Nonsteroidal Anti-Inflamma 
tory Drugs Affect Normal Sleep Patterns in Humans.” Physi 
ology & Behavior 55:1063-1066(1994). Ibuprofen has been 
shown to increase the number of awakenings and percentage 
of time spent in Stage wake, and decrease Sleep efficiency. 
Ibuprofen has also been shown to delay the onset of deeper 
Stages of Sleep. Ibuprofen was thought to have this effect by 
decreasing prostaglandin Synthesis, reducing melatonin Syn 
thesis, and changing body temperature. Id. Other Studies 
indicate that ibuprofen has no impact on sleep. Gengo, “The 
Effects of Ibuprofen on Polysomnographic and Subjective 
Measures of Sleep in Healthy Adults,” J. Clin. Pharmacol. 
36:859 (1996). 
0007 Diphenhydramine hydrochloride (2-(diphenyl 
methoxy)-N,N-dimethylethylamine) is an ethanolamine H. 
blocking agent. It antagonizes histamine effects on receptor 
Sites. Diphenhydramine has Sedative, antiemetic, anticholin 
ergic, anti-motion Sickness, antituSSive, CNS eXcitation and 
CNS depression, and local anesthetic properties as well. 
Diphenhydramine hydrochloride and diphenhydramine cit 
rate, two common forms, have the following chemical 
StructureS: 

1N-N 
OHC 

Diphenhydramine HCI 

CHCOOH 

oHOC-COOH 

CHCOOH 

1N1 NS 

Diphenhydramine Citrate 

0008 The drugs in this group are potent and effective H. 
blockers that possess significant antimuscarinic activity and 
have a pronounced tendency to induce Sedation. With con 
ventional doses, about half of those who are treated with 
drugs in this class experience Somnolence. Diphenhy 
dramine has been primarily used for its antihistamine prop 
erties, but it has also been used for its Somnolent effect and 
for treatment of motion Sickness. There have also been Some 
reports of weak analgesic effects. 
0009 Diphenhydramine is well absorbed following oral 
administration. Following oral administration of a single 
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dose of diphenhydramine, the drug appears in plasma within 
15 minutes, and peak plasma concentrations are attained 
within 1.5 to 4 hours. The usual dose of diphenhydramine as 
a nighttime Sleep aid is 50 mg of diphenhydramine hydro 
chloride, or an equivalent 76 mg diphenhydramine citrate. 

0.010 Although diphenhydramine is well-known as a 
nighttime Sleep aid, there exists a need for improved medi 
cations for the treatment of sleep disturbances, and in 
particular, pain-associated sleep disturbances. 

SUMMARY OF THE INVENTION 

0011. It has surprisingly been discovered that a special 
formulation of ibuprofen and diphenhydramine results in an 
effective treatment for Sleep disturbances, and in particular, 
pain-associated Sleep disturbances, without having negative 
interactions between the two active ingredients during for 
mulation or while the composition is on the shelf. These 
results were particularly Surprising in View of the prior 
Studies’ Suggestion that ibuprofen had no effect, or an 
adverse effect, on Sleep. 

0012 Applicants have recently discovered that the com 
bination of ibuprofen and diphenhydramine not only is 
effective in the treatment of pain, but also is effective in the 
treatment of Sleep disturbances, especially in addressing the 
problem of Shortened sleep duration. Applicants have also 
discovered that ibuprofen and diphenhydramine have the 
potential for negative interaction in a pharmaceutical com 
position. 

0013 The present invention provides a composition and 
a method of making the composition for the treatment of 
pain-associated Sleep disturbances comprising ibuprofen 
and diphenhydramine in amounts effective to treat a pain 
asSociated Sleep disturbance or wherein the composition is 
Sufficiently chemically and physically stable. Another 
embodiment of the invention provides a composition for the 
treatment of pain-associated Sleep disturbances comprising 
ibuprofen and diphenhydramine, wherein the composition is 
formulated to avoid the risk of drug interaction. The inven 
tion also provides a method of treating patients with pain 
asSociated Sleep disturbances. 

0.014. One embodiment of the present invention provides 
compositions comprising ibuprofen and diphenhydramine in 
amounts effective to treat a pain-associated Sleep distur 
bance. Another embodiment of the present invention pro 
vides compositions comprising ibuprofen and diphenhy 
dramine in amounts effective to treat a pain-associated Sleep 
disturbance, wherein the composition is a bilayer tablet, 
bilayer caplet, or Soft gelatin capsule. Another embodiment 
of the present invention provides methods for treating a 
patient Suffering from a sleep disturbance comprising 
administering the composition of the invention and allowing 
the composition to treat the Sleep disturbance. A further 
embodiment of this invention provides a composition for the 
treatment of pain-associated Sleep disturbances comprising 
ibuprofen and diphenhydramine, wherein the pain-associ 
ated sleep disturbances include difficulties falling asleep and 
difficulties Staying asleep. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

0.015 FIG. 1: This figure shows the duration of sleep 
results for Study A. 
0016 FIG. 2: This figure shows the nurse observed sleep 
latency results from Study A. Both the ibuprofen and com 
bination groups were Significantly better than the diphen 
hydramine and placebo groups. 
0017 FIG.3: This figure shows the mean SPRID3 scores 
for Study A. 
0018 FIG. 4: This figure shows the cumulative percent 
of patients asleep for Study A. 
0019 FIG. 5: This figure shows the duration of sleep data 
for Study B. 
0020 FIG. 6: This figure shows the cumulative percent 
of patients asleep for Study B. 
0021 FIG. 7: This figure shows the mean SPRID2 scores 
for Study B. 
0022 FIG. 8: This figure shows the nurse observed sleep 
latency results for Study B. 
0023 FIG. 9: This figure shows the ease of falling asleep 
data for Study B. 
0024 FIG.10: This figure shows the data from the global 
evaluation of the Study medication as a sleep aid for Study 
B. 

0025 FIG. 11: This figure shows the PRID scores for 
Study B. 
0026 FIG. 12: This figure shows the global evaluation of 
the study medication as a pain reliever for Study B. 
0027 FIG. 13: This figure shows the time to rescue 
medication for any reason for Study C. 
0028 FIG. 14: This figure shows the duration of sleep 
data for Study C. 
0029 FIG. 15: This figure shows the cumulative percent 
asleep by 60 minutes for Study C. 
0030 FIG. 16: This figure shows the SPRID2 scores for 
Study C. 
0031 FIG. 17: This figure shows the nurse observed 
sleep latency data for Study C. 
0032 FIG. 18: This figure shows the ease of falling 
asleep data for Study C. 
0033 FIG. 19: This figure shows the global evaluation of 
the Study medication as a sleep aid data for Study C. 
0034 FIG. 20: This figure shows PRID scores for Study 
C. 

0035 FIG.21: This figure shows the global evaluation of 
the Study medication as a pain reliever data for Study C. 
0036 FIG. 22: This figure shows the time to rescue 
medication for any reason data for Study C. 
0037 FIG. 23: This figure shows the duration of sleep 
data for Study D. 
0038 FIG. 24: This figure shows the cumulative percent 
of subjects asleep by 60 minutes for Study D. 
0.039 FIG. 25: This figure shows the mean SPRID2 
scores for Study D. 
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0040 FIG. 26: This figure shows another representation 
of the SPRID2 scores for Study D. 
0041 FIG. 27: This figure shows the mean PRID scores 
overtime for Study D. 
0042 FIG. 28: This figure shows the duration of sleep 
data from pooling data. 
0043 FIG. 29: This figure shows the time to rescue 
medication data from pooling data. 

DETAILED DESCRIPTION 

0044) Applicants have surprisingly discovered that the 
combination of ibuprofen and diphenhydramine Synergisti 
cally provides for both an effective pain treatment and an 
effective treatment for Sleep disturbances, including pain 
asSociated disturbances Such as Shortened Sleep duration. 
The resulting combination yields a Somnolent effect which 
is greater than that which can be attributed to the diphen 
hydramine alone. This discovery is also Surprising because 
ibuprofen is known to be effective at these doses for only 4 
to 6 hours at the doses of the present invention, whereas the 
observed sleep duration effect from the administration of the 
composition of the present invention continued for notably 
longer periods of time. By administration, it is meant that the 
composition of the present invention can be provided to a 
patient as ibuprofen and diphenhydramine, or alternatively 
either or both the ibuprofen or diphenhydramine can be 
provided to a patient in a prodrug form, which is metabo 
lized in the patient's body into ibuprofen or diphenhy 
dramine, respectively. 
0.045. Ibuprofen dosages for use in the present invention 
range from 50 mg to 800 mg, from 100 mg to 800 mg, from 
200 mg to 600 mg, from 200 mg to 400 mg, or 200 mg. 
Diphenhydramine HCl dosages for use in the present inven 
tion range from 12.5 mg to 100 mg, from 25 mg to 75 mg, 
from 25 mg to 50 mg, or 25 mg. 
0.046 Diphenhydramine citrate can also be used in the 
present invention, at corresponding levels. For example, 38 
mg of diphenhydramine citrate is equivalent to 25 mg 
diphenhydramine HCl; the correlation between these two 
compounds is well known in the art. Thus, diphenhydramine 
citrate dosages for use in the present invention range from 19 
mg to 76 mg, from 38 mg to 76 mg, or 38 mg. While precise 
numbers for the diphenhydramine citrate are provided here 
and in the claims, it is not intended that these numbers be 
exact when determining infringement under the doctrine of 
equivalents. These Specific dosages were chosen as they 
correlate to the amounts provided for the HCl salt of 
diphenhydramine, according to the differences in molecular 
weight between the compounds, and reasonable equivalents 
are still contemplated. 
0047 Of course, the dosages can be adjusted to take into 
account the weight of the patient and the intensity of the pain 
asSociated sleep disturbance. For example, higher dosages 
can be used for a more intense or problematic pain associ 
ated Sleep disturbance, or for a patient who weighs more 
than average. Lower doses can be used for a milder problem 
or for a patient who weighs less than average. Lower doses 
can also be administered to children, the elderly, or those 
Sensitive to medication. 

0.048. In the present invention, the desired dose of ibu 
profen and diphenhydramine can be included in either in a 
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Single pharmaceutical dosage unit (e.g., a tablet or capsule) 
or can be divided into multiple pharmaceutical dosage units 
(e.g., the desired doses divided into two or more tablets or 
capsules). The term dose, thus, means the total amount of an 
active ingredient given to a patient at one time. Multiple 
units are considered to be in the same dose if they are given 
at the same time or within a half an hour period. Additional 
units given later, Such as after the patient continues to Suffer 
from Symptoms and realizes the first dose was not Sufficient, 
are considered to be additional doses. One, two or more 
dosage units may be given, depending upon whether the 
patient responds to one dosage unit and depending on other 
factors including the age and size of the patient, and the 
intensity of the problem for treatment. It is anticipated that 
the dosages will be Such that a patient will typically take one 
dose, or two doses if needed. 
0049. As the ibuprofen and diphenhydramine are admin 
istered in a Single pharmaceutical composition, Steps should 
be taken to ensure that the ibuprofen and diphenhydramine 
do not have a chemical interaction with each other. Because 
ibuprofen has an acidic moiety (-COOH) and diphenhy 
dramine has a basic moiety (-N(CH)), it is possible for 
there to be an acid-base interaction. An ion pair or Salt could, 
thus, be formed. Such an interaction creates a more nonpolar 
composition, which may have different dissolution charac 
teristics and absorption profile in the body. Such changes in 
a pharmaceutical composition may be highly undesirable, 
due to unpredictability of effect. Different forms of diphen 
hydramine may interact more or less with ibuprofen. Current 
tests show that the HCl form is much more prone to 
interaction than the citrate form. 

0050 Prior testing on a standard caplet containing the 
two active ingredients showed evidence of interaction 
between the diphenhydramine and ibuprofen, including dis 
Solution failures (failure of the active ingredients to dissolve 
properly when tested under in vitro conditions), appearance 
problems (mottling and peeling), and potential low potency 
(active ingredients being lost in the formulation process). 
Additional testing of a 50:50 composition of diphenhy 
dramine hydrochloride and ibuprofen when taken from a dry 
to wet (water) state resulted in a transformation from a white 
powder to a translucent gray Sticky mass even after it was 
dried again, with the change in opacity and color indicating 
that a chemical interaction had occurred. Furthermore, 
investigations have shown that when ibuprofen and diphen 
hydramine powder mixtures are exposed to moisture that 
changes are observed in the X-ray powder diffraction pattern 
and the differential Scanning calorimetry results. This evi 
dence of a change in the formulation demonstrates that there 
is a negative interaction that could occur in Such a pharma 
ceutical composition. 
0051. The inventive composition may be administered 
with acceptable pharmaceutical carriers, excipients, or dilu 
ents, Selected for the intended route of administration and 
the active ingredients. It is within the skill of one of ordinary 
skill in the art to identify carriers that are useful for oral 
administration. These pharmaceutical carriers, excipients, 
and diluents are listed in the USP pharmaceutical excipients 
listing. USP and NF Excipients, Listed by Categories, p. 
2404-2406, USP 24 NF 19, United States Pharmacopeial 
Convention Inc., Rockville, Md. (ISBN 1-889788-03-1). 
0052 Several beneficial formulations within the scope of 
the present invention have been created which prevent this 
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undesirable potential chemical interaction between the ibu 
profen and diphenhydramine. One formulation is a bilayer 
tablet or caplet that Separates the ibuprofen and diphenhy 
dramine from each other in distinct regions of the tablet or 
caplet. This physical Separation reduces the possibility and/ 
or amount of interaction between the diphenhydramine and 
ibuprofen. 

0.053 Another formulation is a PEG-containing soft gela 
tin capsule (also called “liquigelTM” or “liquid gel”). Sur 
prisingly, the unwanted interaction does not occur in the Soft 
gelatin capsule formulation. While not wishing to be bound 
by theory, it is currently believed that the PEG in the soft 
gelatin capsule could reduce the possibility and/or amount 
interaction, possibly by preferentially interacting with one or 
both of the active ingredients. PEG 600 can be used in the 
Soft gelatin capsule, as can other formulations Such as, but 
not limited to, PEG 400 and PEG 800. 

0.054 The bilayer tablet or caplet can be a two layer tablet 
or caplet that is formed by pressing one half of the tablet or 
caplet first, and then pressing the Second half of the tablet or 
caplet onto it. Additionally, other Separation tablets can be 
prepared according to the invention. A tablet within a tablet 
(compression core tablet) can be prepared. Either the ibu 
profen or diphenhydramine layer could instead be com 
pressed as a first tablet, with the other layer being com 
pressed on its outside as an outer tablet layer. Furthermore, 
one of the active ingredients could be incorporated into a 
coating Solution which can be sprayed onto a core tablet or 
caplet containing the other active ingredient. Either ibupro 
fen or diphenhydramine could be used in the coating, with 
the other in the core. Lastly, the particles of one or both 
drugs could be coated with a Suitable barrier material, and 
then prepared into a tablet or capsule. 

0055 One embodiment of a bilayer tablet or caplet 
contains 200 mg ibuprofen and 38 mg diphenhydramine 
citrate as the active ingredients. Inactive ingredients may 
include any of the following calcium Stearate, croScarmel 
lose Sodium, glyceryl behenate, lactose, microcrystalline 
cellulose, Silicon dioxide colloidal, Sodium lauryl Sulfate, 
Sodium Starch glycolate, corn Starch, preglatinized Starch, 
Starch, Stearic acid, and coloring and ink ingredients. Other 
inactive tableting ingredients would be recognized by the 
skilled artisan. This bilayer caplet ShowS improved dissolu 
tion, better appearance, and minimizes any undesired inter 
action between the active ingredients. This reduces the 
potential for eutectic formation and liquefaction, which may 
impact the appearance (causing a mottled, pitted Surface), 
accelerate degradation, and affect dissolution. 

0056. One embodiment of the soft gelatin capsule com 
position contains 200 mg ibuprofen and 25 mg diphenhy 
dramine HCl as the active ingredients. Inactive ingredients 
may include colors to give the Soft gelatin capsule a pleasing 
appearance (e.g., D&C Red No. 33 and/or FD&C Blue No. 
1), gelatin, polyethylene glycol 600 (low aldehyde), potas 
sium hydroxide, purified water USP, ANDRISORB 85/70TM 
(an aqueous Solution of D-Sorbitol and Sorbitans). Fraction 
ated coconut oil, lecithin, and VM&P naphtha may also used 
as a processing aid, but do not remain in the Soft gelatin 
capsule to any significant amount in the final formulation 
because these processing aids are essentially removed dur 
ing the Washing of the final Soft gelatin capsule product, 
prior to bulk packaging. 
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0057 The skilled artisan understands how to make a soft 
gelatin capsule, and other formulations would be known to 
the skilled artisan. See J. P. Stanley, “Soft Gelatin Capsules, 
"The Theory of Industrial Pharmacy, 398-412 (Lachman ed. 
3rd ed. 1986); "Soft Capsules,Encyclopedia of Pharma 
ceutical Technology, 269-276 (Swarbrick ed. 1988); “Soft 
Gelatin Capsules, Pharmaaceutical Dosage Forms cc Drug 
Delivery Systems, 176-179 (Ansel ed. 6" ed. 1995). 
0058. This composition is usually administered before 
bedtime in order to have the surprising somnolent effect. The 
composition can also be administered during the day if the 
patient wishes to sleep during the day. Often, the composi 
tion should be administered from 90 minutes before bedtime 
to immediately before bedtime. For many applications of the 
present invention, the composition should be administered 
from 45 minutes before bedtime to 15 minutes before 
bedtime. In many case, it has been found that the compo 
sition should be administered 30 minutes before bedtime. 

0059) One or two dosage units can be taken. If two 
dosage units are to be taken, they can be taken at the same 
time, or one dosage unit can be taken with a Second dosage 
unit taken later if needed. The dosage depends on the 
Severity of the condition, the Size and age of the patient, and 
the response of the individual to treatment. In a typical 
embodiment, each dosage unit may contain 200 mg ibupro 
fen and 25 mg diphenhydramine HCl (or its equivalent of 38 
mg diphenhydramine citrate). 

0060. While not wishing to be bound by theory, the 
beneficial impact of the combination treatment relies on the 
rapid impact of ibuprofen due to its pharmacokinetic profile, 
and continuing effects of both the ibuprofen and diphenhy 
dramine. It was Surprisingly discovered that ibuprofen con 
tinued to have an impact towards the end of the night's sleep, 
as ibuprofen plasma levels typically drop significantly after 
4 to 6 hours. 

0061. Other than in the operating example, or where 
otherwise indicated, all numbers expressing quantities of 
ingredients, reaction conditions, and So forth used in the 
Specification and claims are to be understood as being 
modified in all instances by the term “about.” Accordingly, 
unless indicated to the contrary, the numerical parameters Set 
forth in the following Specification and attached claims are 
approximations that may vary depending upon the desired 
properties Sought to be obtained by the present invention. At 
the very least, and not as an attempt to limit the application 
of the doctrine of equivalents to the Scope of the claims, each 
numerical parameter should be construed in light of the 
number of Significant digits and ordinary rounding 
approaches. 

0062) Notwithstanding that the numerical ranges and 
parameters Setting forth the broad Scope of the invention are 
approximations, the numerical values Set forth in the Specific 
examples are reported as precisely as possible. Any numeri 
cal value, however, inherently contains certain errors nec 
essarily resulting from the Standard deviation found in their 
respective testing measurements. The following examples 
are intended to illustrate the invention without limiting the 
Scope as a result. 
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EXAMPLES 

0.063. The following examples illustrate, but are not 
intended to limit, the Scope of the invention. 

Example 1 
0.064 Preparation of an Ibuprofen and Diphenhydramine 
Soft Gelatin Capsule 
0065. The combination soft gelatin capsule was prepared 
as follows. First, the fill solution was prepared. The potas 
sium hydroxide NF (41.011 kg) was dissolved in water 
(34.603 kg) with the aid of a Cowels mixer (a large mixing 
vessel with a propeller-type mixer available from More 
house-Cowles, Fullerton, Calif.) and was covered. The solu 
tion was blanketed with nitrogen while covered. The diphen 
hydramine hydrochloride (40.050 kg) was dissolved in 
water (46.138 kg) with the aid of a Cowels mixer. The 
polyethylene glycol 600 (200.250 kg) was then added with 
the aid of the Cowels mixer and the mixture was covered. 
The solution was blanketed with nitrogen while covered. 
0.066 A Hicks reactor (a propeller-type mixer that oper 
ates under negative pressure to minimize air entrapment, 
available from Hicks Equipment, Louisville, Ky.) was then 
used. The Hicks reactor was flushed with nitrogen, and then 
the vacuum on the reactor was pulled. The polyethylene 
glycol 600 (326.808 kg) was added and the ibuprofen 
(320.400 kg) was added and mixed under vacuum. The 
potassium hydroxide Solution was added to the ibuprofen 
dispersion and was mixed under vacuum until uniform. The 
temperature was maintained between 75 and 125 F. 
0067. The diphenhydramine hydrochloride solution was 
added to the ibuprofen/potassium hydroxide/polyethylene 
glycol Solution in the HickS Reactor and was mixed under 
vacuum. The fill Solution was allowed to deaerate under 
Vacuum for minutes or more. The Hicks Reactor was pres 
surized to 10-15 psi and the fill solution was passed through 
a 77-micron filter into appropriately labeled containers. The 
containers were covered and blanketed with nitrogen. 
0068. Second, the gelatin was prepared. One hundred 
percent bone gelatin was used; this is preferable to a mixture 
of bone and Skin gelatin because capsules made with pure 
bone gelatin are leSS likely to Stick together. According to 
standards established by R P Scherer, Water and 
ANDRISORBTM were added to a low energy mixing melter, 
available from HickS Equipment, Louisville, Ky. The gelatin 
was vacuum transferred to the melter, while the mixture was 
Slowly agitated and heated under Vacuum until melted. The 
melted gelatin mixture was transferred into a heated Stain 
leSS Steel gel receiver. The coloring agents were added to the 
melted gelatin Solution and blended until uniform using an 
RPScherer high speed blender, R P Scherer, St. Petersburg, 
Fla. 

0069. Third, the product was encapsulated. The R P 
Scherer softgel machine available from R P Scherer, St. 
Petersburg, Fla. was used to make a gelatin ribbon. The 
product name was applied to the wet gelatin ribbons by 
direct transfer of ink from a FLEXOTM plate roll embossed 
with the product logo. The fill Solution was encapsulated 
within a gelatin Shell using a rotary die Soft gelatin capsule 
encapsulation apparatus fitted with a size 12 oval die. 
0070 Fourth, the soft gelatin capsules were processed to 
completion. The Soft gelatin capsules were passed through a 
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rotary-tumbler dryer, for 125 minutes at 90°F. and 15-30% 
relative humidity. The Soft gelatin capsules were spread onto 
shallow drying trays and allowed to air dry for approxi 
mately 10 to 14 days. The Soft gelatin capsules were then 
optionally Stored in deep holding trayS. The Softgels were 
subject to a very short wash with VM&P naphtha using a R 
P Scherer washer. The soft gelatin capsules were then 
complete and ready for counting, Storage, or final packaging. 
To retain the color of the capsules, they were kept away from 
light as much as possible. For example, the capsules can be 
packaged in opaque blisters. 
0071. The final soft gelatin capsule has the following 
composition per dose. 

TABLE 1. 

Soft Gelatin Capsule Composition 

Ingredient Amount (mg/dose) 

Ibuprofen USP 2OO 
Diphenhydramine HCl USP 25 
D&C Red No. 33 O.O113 
FD&C Blue No. 1 O.O17O 
Polyethylene Glycol 600 329 
NF, low aldehyde 
Potassium Hydroxide NF 25.6 
Purified Water SO.4 
ANDRISORB 85/70 TM 93.4 
Gelatin NF 164 

Example 2 
0072 Preparation of an Ibuprofen and Diphenhydramine 
Bilayer Caplet 
0073. The bilayer caplet was prepared as followed. First, 
the diphenhydramine compression mix was prepared as a 
dry blend direct compression formulation. Diphenhy 
dramine citrate (59.28 kg), Sodium Starch glycolate (4.68 
kg), FD&C blue #2 color (0.086 kg), Microcrystalline 
Cellulose NF (EMCOCELTTM 50 M) (94.61 kg), silicon 
dioxide colloidal (AEROSILTM), and starch pregelatinized 
1551 (34.32 kg) were passed through a Kason sifter avail 
able from Kason Corp., Millburn, N.J. equipped with a #10 
mesh Screen into a DioSna P1000. The DioSna P1000 is a 
high energy mixer and granulator, which is available from 
Servo-Lift, Rockaway, N.J. These materials were blended 
for one minute with the rotor on low and chopper on high, 
followed by the rotor on low for six minutes (no chopper). 
Glyceryl behenate (COMPRITROLTM) (4.69 kg) was passed 
through a #30 mesh screen and passed into the Diosna bowl 
through a Kason equipped with a #10 Screen. The DioSna 
was mixed on low speed (rotor only) for three minutes. The 
contents of the DioSna was then discharged into conical bins, 
transferred into a FLO-BINTM, available from Flo-Bin, 
Birmingham, England, and blended for one minute. 
0074. Second, the ibuprofen compression mix was manu 
factured through a wet granulation process. The ibuprofen 
USP (206 kg), croscarmellose sodium (5.15 kg), starch 
pregelatinized NF-1551 (19.4 kg), and corn starch NF (81.3 
kg) were passed through the Kason sifter equipped with a #4 
mesh screen into the Diosna P1000 bowl. The silicon 
dioxide colloidal NF (AEROSILTM) (1.03 kg) was added to 
the Diosna bowl and mixed with the rotor and chopper on 
high for two minutes. The rotor and chopper were set to low, 
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and the granulating liquid (water (115 L)) was added. 
Following the addition of water, the batch was mixed on low 
(rotor and chopper) for two minutes, then Switched to high 
(rotor and chopper) until an appropriate end point was 
reached (2-10 minutes), through visual inspection or by 
using a power cell. When a power cell was used, the end 
point was 13% KW change in the power cell reading from 
the initial KW reading at the onset of high/high granulation. 

0075. The wet granulation was discharged from the Dio 
Sna and passed through a #4 mesh Screen into an AERO 
MATICTM T-8 fluid bed bowl and available from Niro 
Pharmasystems, Columbia, Md., and dried until an appro 
priate end-point has been achieved (1.5-2.5% moisture con 
tent). The dried granulation was then milled through a 
Frewitt unit equipped with a #16 mesh screen and collected 
in a 1200 liter FLO-BINTM. Silicon dioxide colloidal NF 
(AEROSIL 200TM) (0.618 kg), sodium laurylsulfate LX 100 
NF (0.495 kg), and starch purity 826 National NF (7.11 kg) 
were combined, passed through a #30 mesh Screen, and 
transferred to the FLO-BINTM. The croScarmellose sodium 
(5.10 kg) was added to the FLO-BINTM, which was blended 
for 20 minutes at 17 RPM. The stearic acid NF powder 1.82 
kg was passed through a #30 mesh Screen, added to the 
FLO-BINTM, and blended for four minutes at 17 RPM. 

0.076 The ibuprofen compression mix and the diphenhy 
dramine compression mix were then compressed together as 
bilayer caplets, each layer containing an individual active 
ingredient. The ibuprofen layer (318.6 mg total weight per 
dose) was compressed as the first layer, while the diphen 
hydramine layer (220 mg total weight per dose) was com 
pressed as the Second layer. The caplets were compressed on 
a Manesty Mark IIA bilayer press, with the following 
parameters: 

0.077 tooling (shape of caplet punch) 0.590"x0.283"x 
0.045"; 

0078 press speed: 1200-1600 TPM; 

0079) 
0080 bilayer thickness (of the whole bilayer caplet) 
O.226" to O.234". 

ibuprofen layer thickness 0.173" to 0.185"; and 

0081. The uncoated cores are then transferred to a 67" 
Vector Hi-Coater, where a 5% Opadry II Blue coating is 
applied under the following conditions: 

Warmup: pan speed = 5.5 RPM 
air inlet temperature = 155 F. 
jog the pan until exhaust temperature reaches 115 F. 
stabilized 
inlet air temperature = 162 F. 
pan speed = 5.0 RPM 
spray rate = 160 mL/min 
spray time = 60 minutes 
inlet air temperature = 162 F. 
pan speed = 6.0 RPM 
spray rate = 160 mL/min 
spray time = to end of coating (as measured by a 
predetermined weight gain) 

Cycle #1 

Cycle #2 
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0082 Following the coating process the tablets were 
dusted with calcium Stearate, discharged from the Hi-Coater. 
0083. The final bilayer caplet had the following compo 
Sition per dose: 

TABLE 2 

Caplet Composition 

Ingredient Amount (mg/dose) 

Ibuprofen USP 2OO 
Diphenhydramine Citrate USP 38 
Calcium Stearate O.OOSO 
Croscarmellose Sodium 1.O.O 
Glyceryl Behenate NF 3.OO 
Lactose NF, Monhydrate Spray Dried 90.O 
Microcrystalline Cellulose NF 60.6 
(EMCOCELTM 50 M) 
Silicon Dioxide Colloidal NFAEROSIL 200 4.90 
Sodium Lauryl Sulfate LX100 NF OSOO 
Sodium Starch Glycolate NF 3.OO 
Starch Corn 78.9 
Starch Pregelatinized NF-1551 40.8 
Starch Purity 826 Natl NF 7.00 
Stearic Acid NF, Powder, Food Grade 18O 
FD&C Blue #2 Alum. Lake 35%-42% O.O550 
Opadry II Blue 49B10882 26.9 

Example 3 
0084 Comparison of Ibuprofen, Diphenhydramine, and 
Ibuprofen/Diphenhydramine Combination (Study A) 
0085 105 patients were evaluated for sleep disturbances 
after oral Surgery. At baseline, 60% of the subjects had 
moderate levels of pain, while 40% had Severe pain. A Single 
center, inpatient, Single dose, randomized (stratified by 
gender and baseline pain severity), double blind, double 
dummy, parallel group placebo controlled Study was used. 
0086. In a double dummy scenario, patients are given 
multiple dosage forms, one Study medication for the group 
in which they are assigned, and placeboS resembling the 
dosage forms for the other Study groups. Thus, even though 
the dosage forms for the various treatment groups looked 
different, the patients were not able to ascertain to which 
group they were assigned. 14 patients were assigned to the 
placebo group, 29 to the ibuprofen/diphenhydramine com 
bination group, and 31 each in ibuprofen and diphenhy 
dramine groups. The ibuprofen dose was 400 mg and the 
diphenhydramine HCl dose was 50 mg. The combination 
was in a Soft gelatin capsule formulation. 
0087 Patients were evaluated using the following param 
eterS. 

0088 sleep latency (time it takes to go to sleep as 
evaluated by a nurse), 

0089 SPRID3 (time-weighted Sum of pain relief and 9. p 
pain intensity differences from baseline over 0-3 
hours), 

0090 cumulative percent asleep at 60 minutes (nurse 
graded), 

0091 ease of failing asleep (assessed by the patient at 
the time of rescue medication, if needed, or in the 
morning, if no rescue medication, using a 5-point 
categorical Scale: 0=did not fall asleep to 4=very easy 
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to fall asleep), duration of sleep (assessed by the patient 
at the time of rescue medication, if needed, or in the 
morning, if no rescue medication, using a 6-point 
categorical scale: 0s 5 hours, 1 =5-6 hours, 2=6 to <7 
hours, 3=7 to <8 hours, 4=8 to <9 hours, 529 hours). 

0092 global evaluation of sleep (assessed by patient at 
the time of rescue medication, if needed, or in the 
morning, if no rescue medication, using a 5-point 
categorical Scale: 0=poor to 5=excellent), 

0093 median time to rescue medication (nurse 
recorded, in hours), and 

0094) 
tion. 

and percent of patients requiring rescue medica 

0.095 The art recognizes that patient-assessed duration of 
Sleep is a very good indicator of the amount of Sleep 
received by the patient. If patients requested rescue medi 
cation within an hour of receiving treatment, they were 
considered protocol Violators and removed from the Study. 
0096) The SPRID3 calculation was as follows. AT 90 
minutes, 2 hours, and 3 hours, the patients were woken and 
asked two questions: how much relief of pain have you had? 
(no relief=0, a little=1, Some=2, a lot=3, complete=4) and 
what is the severity of your pain? (none=0, mild=1, mod 
erate=2, severe=3). Pain intensity difference (PID) was 
determined by Subtracting the Severity of pain Score at the 
time in question to the baseline Score measured before 
treatment. The pain relief rating (PPR) was then added to the 
PID for a PRID score. The PRID scores were plotted on a 
graph over time for each patient, and the SPRID3 score was 
read as the area under the curve for each patient’s PRID plot. 
SPRID3 is a combination measurement of pain relief and 
pain Severity. 
0097 Sleep latency and SPRID3 were the primary 
parameters in this study. The results are presented in Table 
3, with graphical representations of the data in FIGS. 1-4. 

TABLE 3 

Efficacy Results 

Placebo DPH IBU IBU/DPH 

Sleep Latency (median) 3O.O. A 513 A 25.0 B 36.3 B 
SPRID3 O9A 1.8A 13.7B 12.8B 
Cumulative % Asleep at 60 57.1. A 61.3. A 77.4 AB 89.7 B 
minutes 
Ease of Falling Asleep O.71. A 1.06 A 210 B 2.14 B 
Duration of Sleep O.36 A. O.23 A 2.68 B 3.31 B 
Global Evaluation O.64 A. O.77. A 1.84 B 2.17 B 
Time to Rescue (median) 1.20 A 2.04 A >10 B >10 B 
% Requiring Rescue 93%. A 97% B 45% B 48% B 

"Although 50% of the subjects in the placebo group fell asleep by 30 min 
utes, of the remaining only one fell asleep. The A and B designations refer 
to statistical significance evaluations. All values marked B are statistically 
significantly different from all values marked A. The value marked AB is 
not statistically significant from the any of the values marked A or B. 

0098. The ibuprofen/diphenhydramine combination 
group showed improvement over all the other groups for 
cumulative percent asleep at 60 minutes, ease of falling 
asleep, duration of Sleep, and global evaluation. The results 
for duration of Sleep were Surprising because the combina 
tion showed a Synergistic effect, resulting in Scores higher 
than the combined Scores of diphenhydramine and ibupro 
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fen. However, the differences between the ibuprofen/diphen 
hydramine group and the ibuprofen group alone were not 
Significant, probably due to the Sample size. 
0099. In this model, only one hour of phase shifting 
SleepleSSneSS was induced, compared to three hours in 
Subsequent Studies. In other words, patients were required to 
go to sleep one hour earlier than their bedtime. Thus, this 
Study did not have as much sleepleSSneSS as later Studies. 
This may account, in part, for random, nonsignificant varia 
tion in the sleep latency and SPRID3 parameters. Addition 
ally, because of the pharmacokinetic profile of diphenhy 
dramine, it was not expected to have a significant effect on 
the parameters evaluating the impact of the combination 
Soon after treatment. On average, diphenhydramine does not 
reach effective concentrations in the plasma until 2 hours 
after treatment. Thus, it was not expected to have an impact 
on SPRID3 and sleep latency, which evaluate sleep and pain 
Soon after treatment. 

Example 4 

0100 Comparison of Ibuprofen/Diphenhydramine Com 
bination to Ibuprofen Alone and Placebo (Study B) 
0101 This study was conducted in a similar manner to 
Example 1. The diphenhydramine group was omitted, 
because, as Example 1 demonstrated, it did not provide 
adequate treatment for Study purposes, especially as the 
patients were experiencing post-Surgical pain. Additionally, 
the effects of diphenhydramine on Sleep are known and do 
not require further Study. 
0102) The combination group received a total dose of 400 
mg ibuprofen and 50 mg diphenhydramine in a two com 
bination Soft gelatin capsules. The ibuprofen group received 
400 mg total dose in two Soft gelatin capsules. The placebo 
group also received Soft gelatin capsules. 
0103) The trial was conducted as a randomized, stratified 
(by baseline pain and gender), inpatient, placebo controlled, 
partial factorial, Single dose, double blind, parallel group, 
Single center trial. Following oral Surgery, patients were kept 
at the clinic Site overnight. Study medications were dis 
penses when patients experienced pain at a moderate level or 
greater, and when it was between about 6:30 and 8:00 p.m. 
(3 hours prior to the patient's usual bedtime). Patients were 
required to go to Sleep after receiving Study medication. 
0104. The same sleep parameters were used as in 
Example 1. Additionally, global assessment as a pain 
reliever was determined. This parameter was a patient 
assessed parameter made at the time of rescue medication, 
if needed, or in the morning, if no rescue medication. Pain 
relief was assessed on a five-point Scale (0=poor, 1=fair, 
2=good, 3=very good, 4=excellent). Sleep was monitored by 
an observer at regular intervals over 3 hours post-dosing. 
Patients provided pain assessments at 90 and 120 minutes 
post-dosing. Patients also provided Subjective assessments 
of sleep efficacy, global assessments of Sleep and pain the 
next morning or at the time rescue medication was used. 
0105 The following statistical methods were used. All 
analyses were done using SAS(R) Version 6.12. Subjective 
Sleep and pain assessments were analyzed by analysis of 
variance (ANOVA), incorporating effects for treatment, 
baseline pain severity rating (PSR), and gender in the model. 
In addition, the interactions of treatment-by-baseline PSR 
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and treatment-by-gender were assessed (at the 0.15 level) in 
Separate models, by adding interaction terms, one at a time, 
to the initial ANOVA model. The distributions of sleep 
latency and time to rescue medication were assessed using 
the Kaplan-Meier estimates, and the variables were analyzed 
using the Cox proportional hazards regression model with 
treatment, baseline PSR and gender effects. In addition, the 
interactions of treatment-by-baseline PSR and treatment-by 
gender were assessed (at the 0.15 level) in Separate models 
by adding each interaction term, one at a time, to the initial 
model. 

0106 If each interaction was generally significant 
(ps 0.15), it was retained in the final model. In the assess 
ment of treatment effects in the presence of interactions, 
each level of the stratifying variable were to be weighted 
equally (consistent with the ANOVA models). Ninety-five 
percent confidence intervals for the median time to sleep and 
median time to rescue medication were derived. In addition, 
the actual and cumulative proportion of Subjects asleep at 
each observation time point and the cumulative proportion 
of Subjects who took rescue medication by each observation 
time point were analyzed by the Cochran-Mantel-Haenszel 
test controlling for baseline PSR and gender. 
0107. In order to protect the Type I error at the 0.05 level, 
comparisons were tested in Sequential order. Each Step had 
to be significant for the Subsequent Steps to be eligible for 
Significance. The Sequential order used was as follows: 

0.108 Ibuprofen 400 mg/diphenhydramine hydrochlo 
ride 50 mg vs. placebo: in order to be eligible for being 
declared significant, each of the primary sleep and pain 
parameters had to be significant at the 0.05 level; 

0109) Ibuprofen 400 mg/diphenhydramine hydrochlo 
ride 50 mg vs. ibuprofen 400 mg: in order to be eligible 
for being declared significant the primary Sleep param 
eter had to be significant at the 0.05 level; and 

0110 Ibuprofen 400 mg vs. placebo: in order to be 
eligible for being declared significant the primary pain 
parameter had to be significant at the 0.05 level. 

0111. The secondary end points were assessed at the 0.05 
level of Significance, in the same Sequential order. 
0112 The primary analysis of efficacy was conducted on 
the intent-to-treat population, which included all random 
ized Subjects who took the Study medication and had at least 
one post-baseline (sleep and pain) efficacy assessment. 
0113) 204 patients (72.9%) rated their baseline pain 
severity as “moderate” and 76 (27.1%) as “severe.” The 
treatment groups were comparable with respect to baseline 
pain Severity. 
0114) Results for the study are shown in Table 4, with 
graphical representations of the data in FIGS. 5-12. 

TABLE 4 

Efficacy Results 

IBU 400 mg/ IBU 
Placebo DPH 50 mg 400 mg 

Parameter (n = 40) (n = 122) (n = 118) 

Cumulative % Asleep at 60 minutes 40.O 63.9f 64.4f 
SPRID2 1.33 7.67* 7.63* 
Sleep Latency (Observed) - median >18O 42.98 44.O* 
(minutes) 
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TABLE 4-continued 

Efficacy Results 

IBU 400 mg/ IBU 
Placebo DPH 50 mg 400 mg 

Parameter (n = 40) (n = 122) (n = 118) 

Ease of Falling Asleep - mean 0.85 191* 181* 
Duration of Sleep - mean 0.28 2.81*s 2.26* 
Global Assessment as a Sleep-Aid 0.53 1.76* 1.63* 
PRID 90 minutes 0.71 3.79* 3.72: 
PRID 120 minutes O.53 3.96* 4.09% 
Global Assessment as a Pain O.68 232* 2.30* 
Reliever 
Time to Rescue Medication for Any 1.7 -12* >12* 
Reason (hours) 
% Requiring Rescue Medication for 85 36.9% 48.3* 
Any Reason 

DPH = diphenhydramine, 
IBU = ibuprofen 
*p is 0.001 vs. placebo 
p is 0.01 vs. placebo 
ps 0.05 vs. IBU 400 mg 
0.05 < p s 0.10 v. IBU 400 mg 
Assessed using a 5-point categorical scale (O = didn't fall asleep to 4 = 
very easy to fall asleep) 
Assessed using a 6-point categorical scale (p =< 5 hours, 1 = 5-6 hours, 
2 = 6 +- 7 hours, 3 = 7 +- 8 hours, 4 = 8 +- 9 hours. 5 => 9 hours) 
Assessed on a 5-point categorical scale (0 = poor to 4 = excellent) 

0115 The combination was better than ibuprofen alone 
for most Sleep assessment parameters. This difference was 
Statistically significant for duration of Sleep and marginally 
Significant for percent requiring rescue medication. The 
combination allowed patients to Sleep significantly longer, 
providing an important improvement in therapy. It was 
Surprising that ibuprofen impacted Sleep at the end of the 
night, i.e., duration of Sleep, because its plasma levels fall 
after 4 to 6 hours. Again, cumulative percent asleep mea 
Sured the effect of the drug early in the night, and due to 
diphenhydramine's slower pharmacokinetic profile, the 
combination group was no better than the ibuprofen group. 
A graphical representation of these data are shown in FIGS. 
4-12. 

Example 5 

0116 Comparison of Ibuprofen/Diphenhydramine Com 
bination to Ibuprofen Alone (Study C) 
0.117) This study was designed to evaluate the analgesic 
and sedative efficacy of ibuprofen/diphenhydramine soft 
gelatin capsules containing a total dose of 400 mg ibuprofen 
and 50 mg diphenhydramine hydrochloride. The ibuprofen 
only group received a total dose of 400 mg in Soft gelatin 
capsule form. 

0118. This was a randomized stratified (by baseline pain 
and gender), inpatient, placebo-controlled, partial-factorial, 
Single-dose, double-blind, parallel group, Single-center trial. 
Following oral Surgery, Subjects were housed and observed 
at a clinic Site overnight. When Subjects experienced at least 
moderate pain and it was between approximately 6:30 PM 
and 8:00 PM (at least 3 hours earlier than their usual 
bedtime), they received study medication and were required 
to go to bed for the evening. Sleep was evaluated by an 
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observer at regular intervals over 3 hours post-dosing. 
Subjects provided pain assessments at 90 and 120 minutes 
post-dosing. Subjects also provided Subjective assessments 
of sleep efficacy as well as global assessments of the Study 
medication as a sleep-aid and as an analgesic the next 
morning (or at the time rescue medication was used). 
0119) The patients were assessed for duration of sleep, 
cumulative percent of Subjects asleep at 60 minutes post 
dosing (based on observed sleep latency assessments). they 
were also assessed for pain using SPRID2 (time-weighted 
Sum of pain relief and pain intensity differences from 
baseline over 0-2 hours). Sleep latency (observer based), 
ease of falling asleep, and global evaluation of Sleep were 
also used. Pain intensity difference combined with pain 
relief scores (PRID) at 90 and 120 minutes post-dosing, and 
global evaluation of the Study medication as a pain reliever, 
as well as time to rescue medication were assessed. 

0120 All analyses were done using SAS(R) Version 6.12. 
Cumulative percent of Subjects asleep by 60 minutes was 
analyzed by the Cochran-Mantel-Haenszel test controlling 
for baseline PSR and gender. Subjective sleep and pain 
assessments were analyzed by analysis of variance 
(ANOVA), incorporating effects for treatment, baseline pain 
severity rating (PSR), and gender in the model. The distri 
butions of Sleep latency and time to rescue medication were 
assessed using the Kaplan-Meier estimates, and the vari 
ables were analyzed using the Cox proportional hazards 
(PH) regression model with treatment, baseline PSR, and 
gender effects. For both ANOVA and PH models, the inter 
actions of treatment-by-baseline PSR and treatment-by 
gender were assessed (at the 0.15 level) in Separate models 
by adding each interaction term, one at a time, to the initial 
model. If each interaction was generally significant (ps 0.1 
5), it was retained in the final model. In the assessment of 
treatment effects in the presence of interactions, each level 
of the Stratifying variable was to be weighted equally. 
0121. In order to protect the Type I error at the 0.05 level, 
comparisons were tested in Sequential order for the primary 
as well as the Secondary efficacy endpoints. Each Step had to 
be significant for the Subsequent Steps to be eligible for 
Significance. The Sequential order used was as follows: 

0122) Ibuprofen 400 mg/diphenhydramine hydrochlo 
ride 50 mg vs. placebo: in order to be eligible for being 
declared significant, both primary Sleep parameters and 
the primary pain parameter and has to be significant at 
the 0.05 level; 

0123 Ibuprofen 400 mg/diphenhydramine hydrochlo 
ride 50 mg vs. ibuprofen 400 mg. Duration of sleep was 
tested first followed by cumulative percentage of Sub 
jects asleep at 60 minutes, each at the 0.05 level. The 
cumulative percentage of Subjects asleep at 60 minutes 
was eligible for being declared Significant only if the 
duration of Sleep was significant as it protects the alpha 
error at the 0.05 level of significance. 

0.124 Ibuprofen 400 mg. vs. placebo: in order to be 
eligible for being declared significant, the primary pain 
parameter had to be significant at the 0.05 level. 

0.125 The secondary end points were assessed, at the 
0.05 level of Significance, in a similar Sequential order. The 
primary analysis of efficacy was based on the intent-to-treat 
(ITT) population, which included all randomized subjects 
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who took Study medication and had at least one post 
baseline (sleep and pain) efficacy assessment. 
0126. At the beginning of the study, 164 (58%) patients 
of the subjects had “moderate” baseline pain severity and 
118 (42%) rated their baseline pain as “severe.” The mean 
baseline Visual analog Scale Score was 76.5 mm. The treat 
ment groups were comparable with respect to both measures 
of baseline pain Severity. 
0127. The results of this study can be found in Table 5, 
with graphical representations in FIGS. 13-22. 

TABLE 5 

Efficacy Results 

IBU 400 mg/ IBU 
Placebo DPH 50 mg 400 mg 

Parameter (n = 40) (N = 119) (N = 123) 

Duration of Sleep 0.05 2.61 f* 198f 
Cumulative % Asleep at 60 minutes 27.5 66.4f 75.6f 
SPRID2 0.26 7.O3f 7.81 f.s 
Sleep Latency (Observer) - median >18O 45. Of 36.5f 
(minutes) 
Ease of Falling Asleep 0.35 187f 189f 
Global Assessment as a Sleep-Aid 0.10 1.71 if 157f 
PRID 90 minutes O.18 3.39f 3.83fs 
PRID 120 minutes 0.00 3.91f 4.13f 
Global Assessment as a Pain 0.18 2.3Of 2.51 if 
Reliever 
Time to Rescue Medication for Any 1.6 >12f >12f 
Reason (hours) 
% Requiring Rescue Medication for 95 33.6f 42.3f 
Any Reason 

ps 0.001 vs. placebo 
*p s 0.005 vs IBU 400 mg 
ps 0.05 vs. IBU 400 mg/DPH 50 mg 
Assessed using a 6-point categorical scale (O =< 5 hours, 1 = 5-6 hours, 
2 = 6 +- 7 hours, 3 = 7 +- 8 hours, 4 = 8 +- 9 hours, 5 => 9 hours) Assessed using a 5-point categorical scale (O = didn't fall asleep to 4 = 
very easy to fall asleep) 
Assessed on a 5-point categorical scale (0 = poor to 4 = excellent) 

0128. The combination of ibuprofen and diphenhy 
dramine was Statistically Superior to ibuprofen alone for 
duration of Sleep, and better for global assessment of the 
Study medication as a sleep-aid and for the percent requiring 
rescue medication. The combination, again, allows patients 
to Sleep Significantly longer than ibuprofen alone. The 
combination may have been worse for pain treatment 
because the Single-entity Soft gelatin capsule has faster 
release/absorption pharmacokinetics. The absorption profile 
for the combination is different from the single-entity ibu 
profen Soft gelatin capsule. 

Example 6 

0.129 Comparison of Different Doses in the Combination 
(Study D) 
0.130. This study was designed to evaluate the sedative 
and analgesic efficacy of 200 mg ibuprofen and 25 mg 
diphenhydramine (1 Soft gelatin capsule dose or single dose) 
versus 400 mg ibuprofen and 50 mg diphenhydramine (2 
Soft gelatin capsule dose or double dose). 
0131 This study was a single center, in patient, single 
dose, randomized (stratified by gender and baseline pain 
Severity), double blind, parallel group, placebo controlled 
dose-response Study. Subjects had undergone oral Surgery 
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and were housed at the clinic Site overnight. They were 
required to go to bed at least 3 hours earlier than usual. Each 
active drug verSuS placebo was assigned in the ratio of 3:3:1. 
The 284 patients were assigned to the following groups: 41 
to placebo, 120 to the single dose, and 123 to the double 
dose. The treatment groups were also comparable with 
respect to the Surgical procedure characteristics, except for 
the trauma rating: there was a higher percentage of Subjects 
who received a double does whose trauma was “severe” 
compared to the other groups (35.8% vs. ~22%). Approxi 
mately 59% of the subjects had moderate baseline pain, 
while 41% were severe. 

0132) The results of this study can be found in Table 6, 
with graphical representations in FIGS. 23-27. 

TABLE 6 

Single Dose vs. Double Dose 

Placebo Single Dose Double Dose 
n = 41 n = 12O n = 123 

Duration of Sleep O.56 2.55f 3.1Ofs 
Cumulative 26 48.8% 86.7% 88.6% 
Asleep at 60 
minutes 
Nurse observed 63.8 31.8f 3O8f 
sleep latency 
Ease of falling 0.90 2.03f 2.19 
asleep 
SPRID2 1.7 8.2f 9.2f: 
TOTPAR 1.39 5.31 5.94f 
PRID 90 min O.90 4.06f 454ff. 
Global assessment O.56 2.1Of 2.25 
as a sleep aid 
Global assessment O.51 2.44f 2.73f 
as a pain reliever 

Significantly better than placebo 
*p = 0.042 when double dose compared to single dose 
p = 0.025 when double dose is compared to single dose 
p = 0.038 when double dose is compared 

0133. The double dose was better at promoting sleep and 
treating pain than the Single dose although not statistically 
Significantly different. The double dose was significantly 
better than the single dose for duration of sleep (FIG. 23). 
By 60 minutes, 48%, 86.7%, and 88.6% of the subjects in the 
placebo, Single dose, and double dose groups were asleep 
(FIG. 24). The SPRID2 scores in the same groups were 1.7, 
8.2, and 9.2, respectively (FIG.25). At 90 minutes the PRID 
Scores were Significantly better for the double dose group 
(FIG. 26). TOTPAR is an assessment of pain relief: PRR 
Scores were plotted over time, and the area under the curve 
was determined. 

0134) This study shows that higher doses provide signifi 
cantly more pain relief than the lower doses (FIG. 27) and 
allow patients to Sleep for a longer period of time. 

Example 7 

0135 Comparison of Study Results 

0.136 Data from two of the studies were pooled together. 
Some of the most significant Study data are presented in 
Table 7, with graphical representations of the data in FIGS. 
28-29. 
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TABLE 7 

Sleep parameters in Partial Factorial Studies Showing Advantage of 
IBUDPH vs IBU Subiects 

Parameter 
Study PBO IBU IBU/DPH 

Duration of Sleep' 

Study AE-98-01 O.28A 2.26 B 2.81 C 
Study AE-98-02 0.05 A 1.98 B 2.61 C 
Pooled Studies AE-98-01/02 0.16 A 2.12 B 2.21 C 
Time to Remed. (hrs.) 
(% who required remed.) 

Study AE-98-01 17 A >12.OB >12.OB 
(85%) (48%) (37%) 

Study AE-98-02 1.6A >12.OB &12.OB 
(95%) (42%) (34%) 

Pooled Studies AE-98-01/02 1.6A >12.OB >12.O C 
(90%) (45%) (35%) 

Global Eval - Sleep-Aid 

Study AE-98-01 0.53 A 1.63 B 1.76 B 
Study AE-98-02 O.1OA 157 B 1.71 B 
Pooled Studies AE-98-01/O1 O31 A 16O B 1.73 B 

Note: different letters indicate significant differences (at 0.05 level) 
'assessed using a 6-point scale: O =< 5 hrs; 1 = 5-6 hrs; 2 = 6-7 hrs; 3 = 
7-8 hrs; 4 = 8-9 hrs: 5 => 9 hrs 
‘assessed using a 5-point categorical scale: O-Poor to 4 = Excellent 

0.137 These data together show that those who received 
the combination slept about 30 minutes to 1 hour longer than 
those who received ibuprofen alone (FIG. 28). Fewer Sub 
jects who received the combination slept for less than 5 
hours compared to those who received ibuprofen alone (24% 
vs. 32%, respectively). Fewer patients in the combination 
group required rescue medication compared to those who 
received ibuprofen only (FIG. 29). This difference was 
Statistically Significant when the data from the two studies 
were pooled (35% combination vs. 45% ibuprofen only). 

Example 8 

0.138 Treatment of Pain Associated Sleep Disturbances 

0.139 Patients suffering from pain associated sleep dis 
turbances were given 400 mg ibuprofen and 50 mg diphen 
hydramine in a single Soft gelatin capsule formulation 
designed to prevent interactions between the compounds. 
Patients took the composition before bedtime and the symp 
toms of their pain associated sleep disturbances were 
improved. For example, they slept for a longer duration than 
expected, and they also fell asleep faster than expected. This 
shows that the composition of the invention is useful for 
treating pain associated sleep disturbances. 

Example 9 

0140 Treatment of Pain Associated Sleep Disturbances 

0141 Patients suffering from pain associated sleep dis 
turbances are given ibuprofen and diphenhydramine in a 
Single formulation designed to prevent interactions between 
the compounds, according to the following table. 
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Ibuprofen Diphenhydramine Diphenhydramine 
Patient (mg) HCl (mg) Citrate (mg) Formulation 

1. 1OO 12.5 O PEG soft 
gelatin 
capsule 

2 1OO 12.5 O bilayer 
ablet 

3 1OO O 19 PEG soft 
gelatin 
capsule 

4 1OO O 19 bilayer 
ablet 

5 2OO 25 O PEG soft 
gelatin 
capsule 

6 2OO 25 O bilayer 
ablet 

7 2OO O 38 PEG soft 
gelatin 
capsule 

8 2OO O 38 bilayer 
ablet 

9 400 50 O PEG soft 
gelatin 
capsule 

O 400 50 O bilayer 
ablet 

1. 400 O 76 PEG soft 
gelatin 
capsule 

2 400 O 76 bilayer 
ablet 

3 6OO 75 O PEG soft 
gelatin 
capsule 

4 6OO 75 O bilayer 
ablet 

5 6OO O 75 PEG soft 
gelatin 
capsule 

6 6OO O 75 bilayer 
ablet 

7 8OO 1OO O PEG soft 
gelatin 
capsule 

8 8OO 1OO O bilayer 

9 8OO O 1OO PEG soft 

2O 8OO O 1OO bilayer 

0142 Patients take the composition before bedtime and 
the Symptoms of their pain associated sleep disturbances are 
improved. For example, they sleep for a longer duration than 
expected, and they also fall asleep faster than expected. This 
shows that the composition of the invention is useful for 
treating pain associated Sleep disturbances. 

Example 10 

0143 Treatment of Pain Associated Sleep Disturbances 
0144 Patients suffering from pain associated sleep dis 
turbances are given ibuprofen and diphenhydramine in a 
Single formulation designed to prevent interactions between 
the compounds, according to the following table. Appropri 
ate diphenhydramine citrate amounts are Substituted easily 
for the diphenhydramine HCl, and either PEG soft gelatin 
capsules or bilayer tablets are effective. 
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Patient Ibuprofen Diphenhydramine 
Patient Characteristics (mg) HCl (mg) Formulation 

A. 90 lbs 1OO 25 PEG so 
gelatin 
CaSIC 

B 150 lbs 400 50 PEG so 
gelatin 
CaSIC 

C 250 lbs 6OO 75 PEG so 
gelatin 
CaSIC 

D child 1OO 12.5 PEG so 
gelatin 
CaSIC 

E adult 400 50 PEG so 
gelatin 
CaSIC 

F elderly or 1OO 25 PEG so 
medication gelatin 
sensitive CaSIC 

0145 Patients take the composition before bedtime and 
the Symptoms of their pain associated sleep disturbances are 
improved. For example, they sleep for a longer duration than 
expected, and they also fall asleep faster than expected. This 
shows that the composition of the invention is useful for 
treating pain associated sleep disturbances. 
0146 All references or patents cited in this specification 
are hereby incorporated by reference. The foregoing detailed 
description has been given for illustration purposes only. A 
wide range of changes and modifications can be made to the 
preferred embodiment described above. It should therefore 
be understood that it is the following claims, including all 
equivalents, are intended to define the Scope of the inven 
tion. 

We claim: 
1. A composition comprising ibuprofen and diphenhy 

dramine in amounts effective to treat a pain-associated Sleep 
disturbance, wherein the composition is formulated to pre 
vent negative interactions between the diphenhydramine and 
the ibuprofen. 

2. The composition of claim 1, wherein the Sleep distur 
bance affects Sleep duration. 

3. The composition of claim 2, wherein the composition 
is a bilayer tablet. 

4. The composition of claim 2, wherein the composition 
is a bilayer caplet. 

5. The composition of claim 2, wherein the composition 
is a Soft gelatin capsule. 

6. The composition of claim 5, wherein the soft gelatin 
capsule contains polyethylene glycol. 

7. The composition of claim 1, wherein the ibuprofen is 
present in an amount from 50 mg to 800 mg. 

8. The composition of claim 1, wherein the ibuprofen is 
present in an amount of 200 mg. 

9. The composition of claim 1, wherein the diphenhy 
dramine is present as diphenhydramine HCl or diphenhy 
dramine citrate. 

10. The composition of claim 9, wherein the diphenhy 
dramine HCl is present in an amount from 12.5 mg to 50 mg. 

11. The composition of claim 9, wherein the diphenhy 
dramine HCl is present in an amount of 25 mg. 
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12. The composition of claim 9, wherein the diphenhy 
dramine citrate is present in an amount from 19 mg to 38 mg. 

13. The composition of claim 9, wherein the diphenhy 
dramine citrate is present in an amount of 38 mg. 

14. A method of treating a patient Suffering from a sleep 
disturbance comprising administering the composition of 
claim 1 and allowing the composition to treat the Sleep 
disturbance. 

15. The method of claim 14, wherein one dose of the 
composition is administered. 

16. The method of claim 14, wherein two doses of the 
composition are administered concomitantly. 

17. The method of claim 14, wherein one dose is admin 
istered and a Second dose is optionally administered. 

18. A method of evaluating a compound or composition 
for the treatment of a pain-associated Sleep disturbance, 
wherein 

a) a compound or composition is administered to a patient 
after oral Surgery; 

b) the patient is required to go to bed earlier than said 
patient's usual bedtime, and 

c) and the effectiveness of the compound or composition 
is assessed. 
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19. The method of claim 18, wherein the effectiveness of 
the compound or composition in the patient is assessed by 
evaluating at least one of: sleep latency, SPRID3, cumula 
tive percent asleep at 60 minutes, ease of falling asleep, 
duration of Sleep, global evaluation of Sleep, median time to 
rescue medication, percent of patients requiring rescue 
medication, global assessment as a pain reliever, global 
assessment as a sleep aid, PRID 90 minutes, and PRID 60 
minutes. 

20. The method of claim 19, wherein the effectiveness of 
the compound or composition is assessed by evaluating 
sleep latency, sleep duration, and SPRID3. 

21. The method of claim 19, wherein the patient goes to 
bed 1 to 6 hours earlier than said patient's usual bedtime. 

22. The method of claim 19, wherein the patient goes to 
bed at least 1 hour earlier than Said patient's usual bedtime. 

23. The method of claim 19, wherein the patient goes to 
bed at least 3 hours earlier than Said patient's usual bedtime. 

24. The method of claim 19, wherein the patient goes to 
bed up to 6 hours earlier than Said patient's usual bedtime. 

25. The method of claim 19, wherein the patient experi 
ences at least moderate or Severe levels of pain before the 
compound or composition is administered. 

k k k k k 


