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METHODS OF MODlFYfNG THE BIOAVAILABfLTr/ OF METAXALONE 

CROSS-REFERENCE TO REtATED APPLICATIONS 

[OOl] Thls application is a continuation-in-part application of U.S. Application 

No. 101386,113, filed March 12,2003, which is a continuation of US. Application \ 

10/104,044, filed March 25,2002, pending, which is a continuation of U.S. Application 
I No, 09/998,206, filed December 3,2001, which issued June l&2002 as U.S. Patent 

No. 6,407,128. 

FlELD OF THE INVENTION 

(OOZ] ‘The invention relates to methods for controlling the bioavailability 

medicinal agent, namely metaxalone (5[(3,5-d~methylphenoxy)methy+2 

oxazolidinone). 

BACKGROUND OF THE INVENilON 

[003] Metaxalone (SkelaxinQ) has the following chemical structure and name: 

H3C - 
b 

;--(-------. . 
\I0 

6-?(3,5 -dimethylphenoxy)methylf-2 oxarolidinone 

(0041 Skelaxin isindicated as an adjunct to rest, physical therapy, and other 

measures for the relief of discomforts associated with acute, painful musculoskeletal 
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conditions. The mode of action of this drug has not been clearly identified, but may be 

related to its sedative properties. Metaxalone does not directly relax tense skeletal 

muscles in man. The commercially avaifable tablet contains: metaxalone, 400 mg along 

with inert compression tableting excipients. 

[005] Metaxalone is further described at Monograph no. 5838 of the Merck 

index (Eleventh Addition, Merck 8 Co., 1989) and is also identified by CAS Registry 

Number: 1665-46-l. It is also known by the drug code, AHR-438, and the drug product 

containing metaxalone is marketed as Sketaxine (a trademark of Elan Pharmaceuti+,~ 

inc.). 

[006j Preparation of metaxalone is described in tuniford et al., J. Am. Chem. 

Sot. 82, 1166 (1960) and U.S. Pat. No. 3,062,827 to Lunaford (Nov. 6, 1962, Assignee 

A. t-l. Robins), which is incorporated herein in its entirety by reference. The ‘827 patent 

discloses the compound and related species as anticonvulsants and antispasmodios; 

however, these activities have not been borne out by clinical experience. 

[007] Metaxalone is a central nervous system depressant that has sedative 

skeletal muscle relaxant effects. Metaxalone is indicated as an adjunct to reet, physical 

therapy and other measures for the relief of discomforts associated with acute, painful 

musculoskeietal conditions. See Skelaxin* monograph, 2001 Physicians’ Desk 

Reference@, Medical Economics Company, Inc. (publisher) Montvale, N.J. 

[008] The most frequent reactions to metaxalone include nausea, vomiting, 

gastrointestinal upset, drowsiness, dizziness, headache, and nervousness or 

“irritability.” Other adverse reactions include hypersensitivity reaction, characterized 

light rash with or without pruritus; leukopenia; hemolytic anemia: and jaundice. 
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[OOS) Pharmacokinetic studies have not previously been conducted to date 

evaluate the effect of food on the pharmacokinetics of metaxalone. The hydrophobicity 

of the metaxalone molecule and the dosage amount required for a therapeutic effect 

both point to probably limited absorption from the gut when administered orally. More 

oral bioavailability of the drug substance has bee? sought to increase both speed 

onset and amount of therapeutic effect. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[OlO] FIG. 1 is a plot of the mean plasma concentration of metaxalone in 

nanograms per milliliter versus the time elapsed from administration of the dosage 

Two (2) plots are shown for the 400 mg dosage form administered with and without 

food. 

SUMMARY OF THE INVENTION 

[Oil ] The subject of this invention is the unexpected finding that administration 

of metaxalone with food increases both the rate and extent of absorption via the oral 

dosage form in human subjects. 

10121 One aspect of this invention is a method of increasing the bioavzilability 

metaxalone in a human patient receiving metaxalone therapy wherein the metaxalone 

contained in a pharmaceutical composition, which method comprises administering 

therapeutlcally effective amount of metaxalone to the patient with food. 

IO133 Another aspect of the invention is providing a method of increasing 

and extent of metaxaione absorption as measured by the drug concentration attained 

4 



, Customer Number 22,852 PATENT 
Attorney Docket Number 8576.0013-03 

the blood stream over time of a patient receiving the drug in an oral dosage form, 

method comprises administerin9.a therapeutically effective amount of metaxaione 

patient with food. 

\ [014] Another aspect of the invention includes a method to better standardize 

the bioavailabiiity by administering the drug with food. This aspect is especially 
I 

applicable to decreasing the effect of age on bioavailability. Stated another way, this 

aspect of the invention allows for a reduction in the age-related variability in 

bioavailability. 

[OS] Preferably the therapeutic amount is between about 200 mg to about 

mg, and more preferably between about 400 mg to about 800 mg. Unit dosage forms 

are preferred. 

[Olq Preferably the food is a solid food with sufficient bulk and fat content 

is not rapidly dissolved and absorbed in the stomach. More preferably the food is 

meal, such as breakfast, lunch, or dinner. Advantageously the dosage is administered 

to the patient between about 30 minutes prior to about 2 hours after eating a meal, 

advantageously the dosage is administered within 15 minutes of eating a meal. The 

terms “without food,” “fasted,” and ‘an empty stomach’ are defined to mean the 

condition of not having consumed solid food for about 1 hour prior to until about 2 

after such consumption. 

[017] Yet another aspect of this invention is providing information to prescribing 

physicians and patients receiving metaxalone therapy useful in maximizing the 

therapeutic effect of the oral dosage form, by recommending that metaxalone be taken 
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within about half an hour of consuming food. This advice is useful for improving 

bioavailability and reducing the effect of age on bioavailability. ; 

[018] Another aspect of this invention is an article of manufacture that 

comprises a container containing a pharmaceutical composition comprising metaxalone 

wherein the container holds preferably the metaxalone composition in unit dosage 

‘and is associated with printed labeling instruction& advising of the differing absorption 

when the pharmaceutical composition is taken with and without food. 

[019] Analvsis #l: Food Effect (1 x 409 ma tablet) 
I 

[020} The effect of food on metaxalone’absorption was identltied in a study 

designed to compare the bioavail?bility of 400 mg of metaxalone in the formulation 

drug product SkelaxinQ administered to healthy volunteers with and without food. 

[021] An objective wes to evaluate the bioavailability of metaxalone when 

administered to iibjects with and without food. A single center, single dose, open-label, 

two-period, randomized, crossover trial in healthy subjects was conducted over a 

of approximately 32 days. 

[022] The two study drug treatments were as follows: 

[023] Treatment A: metaxalone tablet (400 mg) administered with food 

(0241 Treatment B: metaxalone tablet (400 mg) administered without food 

10251 In fed treatment condition A, study drug was taken 15 minutes afler 

test meal. The test meal was consumed over a 15 minute time period. There was 

day washout period between study drug administrations. Seventeen blood samples 
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were collected, starting with baseline (0 hour) and at the following time points: 

1.5,2,,2.5, 3,3.5,4,4.5, 56, 8.12, 1624, and 36 hours. / 

IO261 Altotal of 44 subjects (31 males113 females) were enrolled and dosed. 

\ Only the plasma of subjects who completed the study were assayed ynd used 

pharmacokinetic analysis. 

[027j A single center, single dose, open label, two-period crossover trial 

devised for study in healthy subjects. Each administration was a single oral dose 

Skelaxine 400 mg tablet with or without food. The study drug was administered 

follows: I 

(0281 Treatment A: One,(l) 400 mg tablet of metaxalone with 240 mL 

temperature water with food: Breakfast was given to the subjects 30 minutes prior 

dosing and eaten within a 15 minute period. The dose of study drug was administered 

to the subjects 15 minutes after the breakfast was finished. 

The breakfast consisted of the following: 

2 eggs (fried in butter); 

2 strfps of bacon; 

2 slices of toast with butter; 

4 ounces of hash brown potatoes: and 

1 glass whole milk (8 ounces). 

[029] Treatment 8: One (1) 400 mg tablet of metaxalone with 240 mL 

temperature water without food. The study drug was administered with 240 ml 

temperature water. A mouth check was performed to verify that the subjects swallowe 

the dose. Subjects were sequentially dosed at l-minute intervals. The actual time 
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dosing was recorded on the Master Flow Sheet (refer to the Appendix 16.3.2 Clinical 

Study Data). Drug administration (1 x 400 mg tablet) was assisted with 240 mL of room 

temperature water consumed under direct observation. Immediately afler 

administration of product, the subject’s oral cavity was checked to confirm complete 

medication and fluid consumption. Dosing was completed as scheduled in 42 of 44 

subjects. 

10301 The drug substance, metaxalone, was dosed in tablet form. Content: 400 

mg; Route: Oral, Batch/Lot No.: SKLWW263F; Expiration Date: FEB03; Manufacturer: 

West-Ward PhBrmaceuticaf Co&. 

(0311 All pharmacokinetlc parameters were analyzed by noncompatimental 

methods. The following PK parameters were calculated for the fwp PK profiles and are 

defined as follows: 

Tmax: Time to maximum concentration; * 

Cmax: Observed maximum concentration; 

kel: Slope of terminal linear portion of concentration/time curve; 

Tl/2: Half-life of metaxalone calculated as: 0.693IKel; 

AUC(last): Are8 under the curve’to last quantifiable concentration as measured by the 

trapezoidal rule; 

AUC(inf): The AUC value extrapolated to infinity calculated as: 

AUC(inf)=AUC(last)+C(t)lasUKel where C(t)last is the last measurable concentration. 

Stalistical Analysis 

[032] All statistical analyses were performed using SASe software version 6.08 

or higher. The pharmacokinetic parameters between the two treatments were 
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compared using an appropriate ANOVA model (analysis of variance) that includes 
I 

terms for treatment, sequence, and period effect. Ninety percent confktence intervals 

were computed for the Cmax and AUC values of the fed treatment with fasting as the 

reference treatment. During the study there were no protocol deviations to confound 

the pharmacokinetic and bioavailability analyses. Study results were not corrected for 

drug potency. The individual test results are summariied in TABLE I: 
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10331 TABLE I: Summary of AUC(inf) and Ln-Transformed AUC(inf) for 
Skelaxin Q Administered With Food (A) vs. Skelaxin @ Administered Without Food (B) 

Sub] Seq. 
\ 
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.? 
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34 
36 
36 
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40 
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2‘ 
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1 
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: 
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: 
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: 
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: 
1 
1 
1 

9 
2 
2 
1 

: 
1 
1 

: 

: 

A: With 

(n$t) 

i3:Withouf 
Food 

(n9jmL) 

9031 9855 
9609 13103 
5011 3867 
3389 2530 
10456 7302 
11217 11103 
4025 3857 
13708 8876 
8t22 6570 
6739 5470 
4614 4360 ' 
17347 13487 
5488 3535 
12327 12025 
4070 3320 
5296 4385 
8022 8271 
2962 2874 
9143 7173 
11873 7742 
10456 9983 . 
6507 5529 
12143 10272 
4519 5391 
5208 5061 
5197 5012 
10355 11601 
7350 6452 
7899 7677 
6719 4440 
11295 11316 
13357 13580 
10710 10738 
19077 19329 
6727 4454 
19024 9934 
3060 3264 
5188 4203 
7273 6574 
3958 3642 
6837 4642 
11427 11935 

(A - 8) 

824 
3494 
1144 
659 
3154 
114 
168 
4832 
f552 
1269 

::0 
1953 
302 

- 750 
. 931 

249 
88 
1970 
4137 
473 
978 
1871 
872 
147 
185 
1246 
898 
222 
2279 
21 

iz 
252 
2273 
9090 
224 
985 
699 
316 
4195 
508 

Ratio %Ratio Lag. A 

(A/B) (AIB)'lOO Ln(A) 

0.916 9f.84 9.708 
0.733 73.33 9.170 
1.296 129.58 8.519 
1.340 133.95 8.128 
1.432 143.19 9.255 
1.010 101.03 9.325 
1.044 104.36 8.300 
1.544 154.44 9.526 
1.236 123.62 9.002 
1.232 123.20 8.816 
1.058 105.83 8.437 
1.268 128.81 9.761 
1.552 155.25 8.610 
1.025 102.51 9.420 
1.228 122.59 8.311 
1.213 12'1.33 8.575 
0.970 96.99 8.990 
1.031 103.06 7.994 
1.275 127.46 9.121 
1.534 153.36 9.382 
1.047 104.74 9.255 
1.177 117.69 8.781 
1.182 11891 9.405 
0.838 83.82 8.418 
1.029 102.90 8.558 
1.037 103.69 8.556 
0.893 69.26 9.245 
1.139 113.92 8.902 
1.029 102.89 8.974 
1.513 151.33 8.813 
0.998 99.81 9.332 
0.984 98.36 9.500 
1.056 105.64 9.279 
0.987 98.70 9.856 
1.510 151.03 8.814 
1.915 191.50 9,863 
0.932 93.18 8.026 
1.234 123.44 8.554 
1.108 110.63 8.892 
1.087 108.68 8.283 
1.904 190.37 9.087 
0;957 95.74 9.344 

Lo&B Lo& 
Ratio 

WB) lJl 
(Ratia) 

9.198 0.087 
9.481 0.310 
8.260 0.259 
7.836 0.292 
8.896 0.359 
9.315 0.010 
8.258 0.043 
9.091 0.435 
8.790 0.212 
8.607 0.209 
8.380 0.057 
9.508 0.253 
8.170 0,440 
9.395 0.025 
8.108 0.204 
8.381 0.193 
9.021 0.031 
7.963 0.030 
8.878 0.243 
8.964 0.428 
9209 0.046 
8.618 0.183 
9.237 0.167 
8.592 0.176 
8.529 0.029 
8.520 0.036 
9.359 0.114 
8.772 0.130 
8.946 0.029 
8.398 0.414 
9.334 0.002 
9.516 0.017 
9.224 0.055 
9.869 0.013 
8,402 0.412 
9.204 0.850 
8.097 0.071 
8.344 0.211 
8.791 0.101 
8.200 0.083 
8.443 0.544 
9.387 0.043 
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[0341 Differences were declared to be significant at the 5% level. The ratio of 

the geometric means for the In-transformed data and the correspondi{g 90% 

confidence intervals were calculated for AUC(last), AUC(inf), and Cmix. The 

calcufations for the confidence intervals used the least squares mean: (LSMEANS) grid 

the standard errors of the estimate, both generated by the SASe software. 

(0351 The lower limit of quantitation for metaxaione was 10 ng/mL. For 

statistical anal&, subject sample values below the lower limit of quantitation were 

reported as zero. 

(0361 Tables Ila and Ilb summarize the results of the analyses\performed on the 

pharmacokinetic parameters obtained from the fed and fasted states. 

TABLE Ila i 

. 

TABLE Ilb 

10371 At the 5% significance level, the ANOVA detected statistically significant 

differences between treatments for in-transformed AUC(last), AUC(inf), and Cmax, as 
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well as for untransformed AUC(last), AUC(inf), Cmax, Tmax, TilZ, and Kel. The 

ANOVA detected no statistically significant differences between periods or between 

sequences. I 

10381 The mean T,n (half-life) of metaxaione with food and wi;houtfood were’ 

2.37 and 9.04 hours respectively. The exact reason for this discrepancy is unclear. 

However, the AUCflast) is outside the confidence’interval, indicating a significant food 

effect. ’ 

[039] Ratio (A/B) of least-squares *means for AUC(last), AUC(inf) and Cm&x 

were 123.48%, 115.35% and 177.53%, respectively demonstrating thkt metaxalone ’ 

administered with food’increased both its rate and extent of absorption. 

[040] ANOVA detected statistically significant differences beMyn treatments 

for In-transformed AUC(last), AUC(inf), and Cmax, as well as for untransformed 

AUC(last), AU%(inf), Cmax, T,h, and Kel. ANOVA did not detect any statistically 

significant differences between treatments for untransformed Tmax. 

[041] Conclusion from Analysis #l: Administration with food increases both the 

rate and extent of absorption of metaxalone 400 mg tablets when administered as a . 

single dose. The bioavailabilily of metaxalone 400 mg tablets increased when 

administrated with food. 
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(0421 Analvsis #2: Effects of Acre and Gender on Metaxalone Pharmacokinetic 

Paramelers under Fed and Fasted Conditiong 

[043] 1. Introduction 

[044] This analysis considers the effects of age and gender on three 

pharmacokinetic (PK) parameters of metaxalone under fed and fasted conditions. The 

three parameters are: 

l Cmax: the observed maximum plasma concentration (ng/mL); 

l AUC(1ast): the area under the curve (AX) to the last quantifiable 
concentration, as measured by the trapezoidal rule (ng-hrlmt); 

B AUC(lnf): the AUC extrapolated to infinity (ng-hr/mL). 

10451 Because the distrfbutions of these parameters tend to be skewed, and in 
: 

accordance with generally accepted practice, all analyses are camed out after 

computing the natural logarithm (In) of the values of the PK parameters from individual 

subjects. 

[046] The report is based primarily on two similarly designed studies in which 

PK parameters were determined under fed and fasted conditions for the 2x400 mg dose 

of metaxalone: 

l Study AN’l5i607-lb3 (hereafter referred to as the 103 study): a four-period, 
randomized crossover trial with treatment conditions 2x400 mg with food, 
2x400 mg without food, 1x600 mg with food, 1x800 mg without food; and 

e Study ELN151607-105 (hereafter referred to as the 105 study): a two-period, 
randomited crossover trial with treatment conditions 2x400 mg with food and 
2x400 mg without food. 

[047] In addition, the robustness of the results are assessed by applying similar 

analysis approaches to the data from two other studies: 
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l Study AN151607-101 (hereafter referred to as the 101 study): a two-period, 
randomized crossover trial with treatment conditions 1x400 m9 with food and 
1x400 mg without food; 

l Study ANl51607-106 (hereafter referred to as the 106 study): a single dose trial 
with treatment condition 2x400 mg without food. 

[048] The report is organized as follows: Section 2 presents the methods and 

results of analyses of the effect of age on the fed and fasted values of the PK 

parameters. Section 3 extends the results of Section 2 by examining the joint effects of 

age and gender. Finally, Section 4 summarizes the conclusions. 

[049] Section 2. Effects of Aae on Cmax. AUCXlast). and AUC?inn 

[050] &1l_ntroductipn 

(0511 Uking the 2x400 mg,data from studies 103 and 105, Section 2.2 presents 

i the results of analyses of the effects of age on the fed values of Cmax; AUC(last), and 

AUC(lnf). Section 2.3 similarly reports !he results of analyses of fasted values of these 

parameters using the 2x400 mg da% from these two studies. Section 2.4 repeats the 

analyses of Sections 2.2 and 2.3 using the data from the 1x600 mg treatment of study 

103, in combination with the 2x400 mg data from study 105. Finally, Sections 2.6 and 

2.6 report the results of similar analyses using the data from studies 101 and 106, 

respectively. 

IO521 The primary results are based on the results of linear regression models 

investigating the effects of age on each PK parameter. Descriptive analyses reporting 

parametric (Pearson) and nonparametric (Spearman) correlation coefficients between 

age and each PK parameter are also provided. The Pearson correlation coefficient 

measures the extent of the linear association between two variables and is most 

appropriate when the data are approximately bivariate normally distributed with no 

14 



Customer Number 22,852 PATENT 
Attorney Docket Number 8576.0013-03 

outtiers. The Spearman correlation coefficient is based on the ranks of the variables. It 

is less sensitive to outiiers, but is often also a less sensitive measure of the strength of 

association. 

[053] 2.2 Effects of acre on fed values of PK oarameters usina the 2x400 rncL , 

data from studies 103 and 703 

[064] In study 103.59 subjects were administered the 2x400 mg dose under fed 

conditions. The mean age was 26.1 years, with a range from 18 to 50 years. (A t&at of 

64 subjects began the study, of which the average age was 25.6 years. Five subjects 

were not included in the pharmacokinetic analysis.) In study 105,44 subjects were 

administered the 2x400 mg dose under fed conditions. The mean age in study 105 was 

56.0 years. with a range from 18 to 81 years. 

[055j First, in the combindd group of 59+44--l 03 subjects, Pearson and 

Spearman correlation coefficients between age and each of the three PK parameters 

were computed: The correlation coefficients and two-sided p-values from the test of the 

null hypothesis of no association are shown below in TABLE Illa: 

10561 TABLE llla 

InfCmax) In(AUC(lastN ln(AUC(infU ’ 
Pearson correlation 0,007 0.197 0.207 

p-value 0.942 0.046 0.036 

Spearman correlation 0.042 0.230 0.236 
p-value 0.674 0.019 0.016 

[057] For In((=max), there is essentially no association with age. For 

ln(AUC(last)) and In(AUC(inf)), there is a modest positive association (correlation 

coefficients approximately equal to 0.2) that is statistically significantly different from 

zero. 
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[058] Linear regression models using the natural logarithm of each of the three’ 

PK parameters as the dependent variable and age as the independent variable were 

fitted in order to estimate the magnitude of the associations with age. The estimated 

age effects are displayed below in TABLE Illb, as well as the value of R2 (proportion of 1 

variability explained by age) from each model. 

10591 TABLE illb 

InfCmaxl In(AUCflastl1 InfAUClinfU 
Regression coeflcienl of age 0.0002 0.0044 0.0045 
R2 0.0001 0.039 0.043 

(0603 The expected value of In(Cmax) is estimated to increase by 0.0002 for 

each one-year increase in age. Similarly, the eirects of a one-year increase in age on 

In(AUC(last)) and ln(AUC(inf)) are estimated to be 0.0044 and 0.0045, respectively. 

Only 0.01% of the variability in k$Cmax) is explained by age, while only. about 4% of the 

variability in In(AUC(last)) and ln(AUC(inf)) is explained by age. As an aid in interpreting 

the magnitudes of the effects of age, the expected value of In(Cmax) is 0.1% higher for 

a 70-year-old individual than for a 20-year-old individual, while the expected values of 

In(AUC(last)) and In(AUC(inf)) are approximately 2% higher for a ‘IO-year-okf individual 

than for a 20-year-old individual.. On the untransformed scale, the percentage increases 

are much larger for the two AUC parameters (24% and 25%, respectively), but the 

percentage increase in Cmax for’a 70-year-old individual as compared to a 20-year-old 

individual is still only 0.1%. 

16 
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[Oiil] 2.3 Effects of aae on fasted values of PK carameters usina the 2x400 ma 

data from studies 103 and 105 

10621 In study 103, the same 59 subjects were administered the 2x400 mg dose 

under fasted conditions. Simifarty, the 44 subjects from study 105 were administered 

the 2x400 mg dose under fasted conditions. 

(0631 First, in the combined group of n=103 subjects, Pearson and Spearman 

correlations between age and each of the three PK parameters were computed. The 

correlation coefficients and two-sided p-values from the test of the null hypothesis of no 

association are shown below in TABLE Na: 

[d&I] TABLE IVa 

Pearson 
In(CmaxI 

correlation 0.531 
In(AUC(last\\ tn(AUCrinQ 
0.514 0.510 

p-vafue- co.001 <O.ool ~0.001 

Spearman correlation 0.545 ’ 0.533 0.533 
p-value <O.OOl *O.Ool eo.001 

10851 For ail three PK paramelers, the correlations are much larger than they 

were under fed conditions. All correlations are highly statistically significantly different 

from zero, 

[06s] Linear regression models using the natural logarithm of each of the three 

PK parameters as the dependent variable and age as the independent variable were 

fitted in order to estimate the magnitude of the associations with age. The estimated 

age effects and values of R2 are displayed below in TABLE IVb. 

[0671 TABLE IVb 

InGmax) InlAUCllastI) WAUClinfU 
Regression coefficient of age 0.0142 0.0137 0.0133 
R2 0.262 0.264 0.260 

17 
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[OS81 A one-year increase in age gives an estimated increase of 0.0142 for 

In(Cmax), 0.0137 for In(AUC(lest)); and 0.0133 for ln(AUC(inf)). For in(AUC(last)) and 

In(AUC(ini)), the estimated regression coeficients for age are-approximately three times 
\ 8 

larger under fasted conditions than under fed conditions. The increase is even more 

, striking for In(Cmax), where the estimated effect of age under fasted conditions is more 

than 70 times as large as the corresponding estimated effect under fed conditions. The 

values of d indicate that more than 25% of the variability of these parameters in the 

fasted condition is explained by age. This reflects the fact that age is much more 

strongly associated with the PK parameters in the fasted condition than In the fed 

condition. 

[OSQ] As in Section 2.2, the magnitudes of the estimated effects of age under 

fasted conditions can be more easily illustrated by considering the percentage increases 

when comparing e 70-year-old individual to a 20-year-old individual. On the natural log 

scale, these increases are lo%, 7%, and 7% for In(Cmax), In(AUC(,last)), and 

ln(AUC(inf)), respectively. These increases are much larger than the corresponding 

percentage changes in the fed condition (Section 2.2). The differences are even 

greater on the untransformed scale: 103% for Cmax, 98% for In(AUC(last)), and 95% 

for In(AUC(inf)). These percentage differences for the AUC parameters are 

approximately four times as large as the corresponding percentage differences in the 

fed condition (Section 2.2). The difference between fed and fasted is even greater for 

Cmax (a 103% increase for fasted, compared with a 0.1% increase for fed). 
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[070] 24 Effects of ape on fed and fasted values of PK parameters usinu the / 

1x800 ma data from studv 103 and the 2x400 ma data from studv 105! 
i 

1071) It is possible to somewhat independently assess the cor#stency of these 

results by repeating the analyses of Sections 2.2 and 2.3 using the 1x800 fed and . 

fasted results from study 103. These analyses are still based on the combined group of 

n=103 subjects (59 from study 103,44 from study’l05). However, the fed and fasted 

PK values from the 1x800 dosage of study 103 are used instead of the data from the 

2x400 dosage. 

10721 The correiation’coefficients under fed and fasted conditions are displayed ., 

below in TABLE Va! 

[073) TABLE Va I 
\ 

Fed: 

Pearson 
InfCmaxl In(AUCflast)) InfAWCfinfU 

correlation 0.040’ 0.229 0.237 
p-value 0.691 0.020 0.016 

Spearmen correlation 0.086 0.276 0.281 
p-value 0.388 0.005 0.004 

Fasted: 

Pearson 
InlCmax) InfAUC(last)‘l In(AUUinQ 

correlatidn 0.600 0.522 0.513 
p-value <O.OOl <O.OOl <O.OOl 

Spearman correlation 0.635 0.522 0.514 
p-value eo.001 <O.OOl *O.OOl 

[074] Although the magnitudes of the correlation coefficients are generally 

somewhat larger than when using the 2x400 data from study 103, the overall patterns o 

the results are the same, as are the results of tests of statistical significance. 
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[075] Similarly, the results of the linear regression modets for the fed and fasted 

data are shown below in TABLE vb: 

[076] TABLE Vb 

Fed: 

Regression coefficient of age 
RZ 

InKmaxI 
0.0011 
0.00?6 

I 
In(AUC(tastIf In(AUCTmfU 
0.0051 0.0053 
0.0523 0.0563 

Fasted: 
InlCmax) lnrAUC/lastM InlAUCXinfU 

Regression coefficient of age 0.0189 0.0147 0.0743 
R2 0.3598 0.2724 0.2635 

10771 The estimated regression coefficients are similar to those from Sections 

2.2 and 2.3. in addition, while approximately 5% or less of the variability of the fed PK 

parameters is explained by age, &ore than 25% of the variability of the fasted 

parameters is explained by age. ’ 

[078] Thus, while not .a totally independent confirmation (due to the fact that the 

TO5 data are used in both analyses), these resufts indicate that the findings are. 

relatively robust and that the effects seen with the 2x400 mg treatment are reproduced 

with the 1x800 mg treatment. 

[079] 2.5 Effects of aae on fed and fasted values of PK oarameters usina the 

data from studv 101 

[OSO] 2.5.1 Introduction 

‘[OS11 Study 101 was a two-period randomized crossover trial conducted in 42 

healthy volunteers. The mean age was 23.8 years, with a range from 18 to 42 years. 

The treatment conditions were 1x400 mg with food and 1x400 mg without food. 

Because the treatments were not the same as in the 103 and 105 studies (1x400 mg in 
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study, 101, as opposed fo 2x400 mg in studies 103 and 105) and additionalty because 

the blood sample collection scheduies were not the same, it is not possible to combine 

the 101 data with the data from studies 103 and 105.. However, itis possible to 

\ L independently investigate the effects of age on fed and fastedvalues of the PK t 

parameters in order to determine if the effects are of similar magnitude and direction to 
: 

1 
those found In the 103 and 105 studies. 

1082) 2.5.2 Effects of aoe on fed values of Cmax. AUCllast). and AUCfinfi 

[083] First, Pearson and Spearman correlation coefficients between age and 

. each of the three PK parameters were computed. The correlation coefficients and two- 

. sided p-values from the test of the null hypotheiis of no association are shown below in 

TABLE Vie: 

[O&4) TABLEVIa * 

Pearson 
InlCmax) InlAUC(last)‘l In(AUC(infU 

correlation 0.102 0.179 0.186 
p-V&!i 0.520 0.256 01238 

Spearman correlation -0.009 0.022 0.029 
p-value 0.953 0.888 0.854 

[085] For In(Cmax), there is no noticeable association with age. .Wh~Fe the 

Pearson correlation coefficient is positive, the Spearman correlation (which is based on 

the ranks of the observations) is slightly less than zero. For In(AUC(last)) and 

In(AUC(inf)), there is a modest positive association based on the Pearson correlation 

coeftlcient, but the Spearman correlation coefficients are much smaller and not much 

larger than zero. None of the correlation coefficients are statistically significantly 

different from zero. 
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[OS61 Linear regression models using the natural logarithm of each of the three 

PK parameters as,the dependent variable and age as the independent variable were 

fitted in order to estimate the magnitude of the associations with age. The estfmated 

age effects, as well as the values of R2, are displayed below in TABLE Vlb. 

[087] TABLE Vlb 

InfCmax) In(AUCOast)) InfAUCfinfQ 
Regression coefficient of age 0.0103 0.0354 0.0159 
R2 0.0904 0.0321 0.0347 

(0881 The estimated regression coefficients are small and not significantly 

different from zero. In addition, the proportton of variability explained by age is small 

(1% for In(Cmax) and 3% for each of the two AUC parameters). 

(0891 2.5.3 Effects of acre on feasted values of Cmax. AUC(last9. and AUC(inf) 

_ [ggO] First, Pearson and Spearman correlations between age and each of the 

three’PK parameters were computed. The correlation coefficients and &o-sided p 

values from the test of the null hypothesis of no association are shown below in TABLE 

Vlla: 

[Ogl] TABLE Vlla 

Pearson 
tn(Cmax) InfAUCllast)) In(AUC(inQ 

correlation 0.366 0.284 0.277 
p-value 0.017. 0.063 0.076 

Spearman correlation 0.235 0.161 0.146 
. p-value 0.134 0.310 0.356 

1092) For ail three PK parameters, the correlations are considerably larger than 

they were under the fed condition. In addition, the Spearman correlation coefticients, 

while smaller in magnitude than the Pearson correlations, are still much larger than the 
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corresponding Spearman correlations from the fed condition, The Pearson correlation 

between ln(Cmax) and age is statistically significantly different fromrero (p=O.O17); the 

Pearson correlations for In(AUC(tast)) and In(AUC(inf)) are nearly statistically significant 

(pt0.063 and p=9.076, respectively). 
1 

[093] Linear regression models using the natural logarithm of each of the three, 9 

PK parameters as the dependent variable and age as the independent variable were 

fitted in order to estimate the magnitude of the associations with age. The estimated 

age effects, as well as the values of d, are displayed below in TABLE Vllb. 

I0941 TABLE Vllb 

In(Cmexl InfAUC(last)) InfAUCXnfU 

f$gression coefficient of 
’ 

age 0.0328 0.1337 0.0836 0.0268 0.0245 0.0767 

10951 The fasted values of the regression coefficients are from 1.5 to 3 times 

larger than those from the fed state. In addition, the proportion of variability explained 

by age ranges from 7.7% for in(AUC(inf)) to 13.4% for In(Cmax), substantially increased 

over ihe values of R* from the fed condition. 

[OSS] 2.5.4 Conclusions and discussion 

[097j Under fed conditions, age has essentially no effect on In(Cmax:r, 

In(AUC(last)), and In(AUC(inf)). Under fasted conditions, there is a positive association 

between age and each of these three PK parameters. 

[098] These results from study 101 are consistent with the results and 

conclusions based on the data from studies 103 and 105 (Sections 2.2-2.4). The 

magnitudes of the associations between the PK parameters and age are smaller, 

however, than those reported from studies 103 and 105. This is almost certainly due to 
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the fact that the age range in study 101 (18-42 years) is considerably1 more narrow than 

the range of 18 to 81 years in studies 103 and 105. i 

[099] The, p-values from tests of statistical significance are abo less significant 

in study 101 than those reported in the analyses of studies 103 and 106. This is due to 

the fact that the magnitudes of the associations are smaller, and also to the fact that the 

sample size is smaller. 

[OtOO] 2.6 Effects of aoe on the fasted values of PK parameters using the data 

from studv 106 

[Ol Ol] 2.6.1 Introduction , 

[0102] Study 106 was a single dose trial conducted in 48 healthy volunteers. The 

mean age was 24.7 years, with a range from 18 to 50 years. The single treatment 

condition in this study was 2x400 mg without food. Blood samples for PK analyses 

were obtained at the same time points as in the 103 and 105 studies. 

[0103] Although it is not possible to use the results of this study to confirm the 

results of the analyses under the fed condition, it is possible to investigate the effects of 

subject age on the fasted values of the PK parameters in order to determine if the ’ 

effects are of similar magnitude and direction to those found in the 103 and 105 studies. 
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[0104] 2.6.2 Effects of aae on fasted ,values of Cmax. AUCJlastI. and AUCW) 

[0105] First, Pearson and Spearman correlation coefficients be$ween age and 

each of the three PK parameters were computed. The. correlation coeticients and two- 

sided p-values from the test of the null hypothesis of no association are shown below in 
I 

TABLE Villa: 

[0106] TABLE Villa 

MCmaxl In~AUCflastI) In/AUClinfil 
Pearson correlation 0.260 0.349 0.348 

p-value 0.074 0:015. 0.016 

Spearman correlation 0.‘125 0.189 ’ 0.173 i 
p-value 0.396 0.199 0.239 \ 

(0107l For In(AUC(last)) and In(AUC(inf)), the Pearson correlation coefficients are 

statistically ;igni&anUy different from zero. For ln(Cmax), the Pearsd correlation 

coefficieqt is nearly statistically significant. For all three variables, the nonparametric 

Spearman correlation coefficients are smaller than the corresponding Pearson 

correlation coefficients. This is not unexpected, given that the Spearman correlation 

coeffbcient is computed using only the ranks of the observations, not their actual values. 

[OlOa) Linear regression models using the natural logarithm of each of the three ’ 

PK parameters as the dependent variable and age as the independent variable were 

fitted in order to estimate the magnitude of the associations with age. The estimated 

age effects, as well as the values of R2, are displayed below in TABLE Vlllb. 

[Ol 091 TABLE Vlllb 

In(AUCllastII InlAUClin~ InlCmaxI 
Regression coefficient of age 0.0180 0.0227 0.0230 
R2 0.0676 0.1220 0.1209 

25 



Customer Number 22,852 PATENT 
Attorney Docket Number 8576.0013-03 

101 101 The estimated regression coefficients are comparable to (and are actually 

even somewhat larger than) those reported under the fasted condition using the data . 

from the 103 and 105 studies (Section 2.3). The relationship between ln(AUC(last)) and 

\ age and between In(AUC(inf)) and age is statistically significant (pt0.015 and p=O.O16, 

respectively). The relationship between tn(Cmax) and age is nearly significant 

(p=O.O74). 

[Oil l] 2.6.3 Conclusions and dlscusslon 

[0112] Under fasted conditions, there is a’ positive association between age and 

each of these three PK parametk. The association is significant for the two AUC 

parameters and nearly significant for InfCmax). 

[0113] These results from itudy 106 are consistent with the results based on the 

fasted data from studies 103 and’105 (Sections 2.3-2.4). They are also consistent with 

the fasted resufts from study 101 (Section 2.5)., 

[0114) 3. Effects of Aae and Gender on Cmax. AUCflastI. and AUCfinf) 

[Ol lq 3.1 Introduction 

[OllS] Section 2 investigated the effects of age on the Cmax, AUC(laat), and 

AUC(inf) of metaxaloneunder fed and fasted conditions. This section extends the 

results of Section 2 by analyzing the joint effects of age and gender on metaxalone PK 

parameters under fed and fasted conditions. 

[0117j Using the 2x400 mg data from studies 103 and 105, Section 3.2 presents 

the results of analyses of the effects of age and gender on the fed values of Cmax, 

AUC(last), and AUC(inf). Sectian 3.3 similarly reports the results of analyses of fasted 

values of these parameters using the 2x400 mg data from these two studies. Section 
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3.4 repeats the analyses of Sections 3.2 and 3.3 using the data from the 1x600 mg 
I 

treatmqnt of study 103, in combination with the 2x400 mg data from study 105. Finally, 

Sections 3.5 and 3.6 report the results of similar analyses using the data from studies 

101 and 106, respectively. 

10118) The primary results are based on the results of linear regression models 

investigating the joint effects of age, gender, and the interaction between age and 

gender. Desodptive analyses reporting parametric (Pearson) and nonparametric 

(Spearman) correlatlon coefficients between age and each PK param&er, separately for 

hales and females, are also provided. . I i 
I 

[0119]3.2 Effects of aae and oender on fed values of PK parameters usina the ’ 

2x400 ma data from studies 103 bnd 105 
i 

[0120] In study 103, 59 &bjects (37 males, 22 females) were administered the 

2x400 mg dose under fed conditions. The mean age was 26.1 years, with a range from 

18 to 50 years. hi stlidy TOIS, subjects (24 males, 20 females) were administeredthe 

2x400 mg dose under fed conditions. The mean age in study 105 was 56.0 years. with 

a range from ,I8 to 81 years. 

[0121] Fir&t, Pearson and Spearman correlation coefficients between age and 

each of the fhree PK parameters were computed separately in the combined $roup of 

61 males and in the combined group of 42 females. The correlation coefficients and 

two-sided p-values from the test of the null hypothesis of no association are shown 

below in TABLE IXa: 
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101221 TABLE IXa 

InKtmax) InlAUCflast)) In(AUC(infU 

Males: 

Pearson correlation -0.192 -0.009 -0.007 
p-value 0.138 0.943 0.960 

1 Spearman correlation -0.057 0.160 0.153 
p-value 0.662 0.217 0.239 

Females: 

Pearson correlation 0.189 0.352 0.361 
p-value 0.230 0.022 0.013 

Spearman correlation 0,168 0.316 0.342 
p-vafue 0.287 0.042' 0.027 

(0123) In’ males, all conelafion coefficients are small in absolute value and are 

not statistically significantly differ&n1 from zero. In females, there gre statisticalty 

significant positive associations between In(AUC(last)) and age and between 

In(AUC(inf)),and age. , ’ 

[0124] Irr order to investigaie the joint effects of age and gender, linear regression 

models using the natural logarithm of each of the three PK parameters as the 

dependent variable were fitted. The first model considered for each of the three PK 

parameters included gender, age in males, and age in females as the independent 

variables. The purpose of this model was to lest if the age effects differed between 

males and females. For In(Cmax), the interaction between age and gender was nearly 

significant (p=O.O7). However, the age effect in males was small, negative, and not 

statistically significantly,different from zero (parameter estimate: -0.006, p-value: 0.1 I) 

and the effect In females was small, positive, and also not statistically significantly 
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different from zero (parameter estimate: 0.004, p-value: 0.30). For In(AUC(last)) and 

In(AUC(inf)), the interaction between age and gender was not statistically significant 

(p=O.?34 and p=O.l13, respectively), 

[0125f As a result, the next models included main effects for gender and age. ’ 

The parameter estimates, standard errors, and p-values for the gender and age effects 
i 

are shown below in TABLE IXb: 

(01261 TABLE IXb 

Parameter Statistic tn(Cmaxl WAUWast)) In(AUC(infU 
Gender Estimate Ok341 0.394 0.396 

S.E. 0.110 0.082 0.081 
p-value 0.003 <O.OOl <O.OOl 

Age Estimate -0.062 0,002 0.002 . 
BE. 0.003 0.002 0.002 
p-value 0.536 a 0.276 0.236 ’ 

-. 
(01’271 For all three variables, the effect of gender is highly significant. The 

gender effect was parametertzed as an incremental effect for females (1 for females, 0 

for males). Thus, the results show that the expected values of all three variables are 

significantly increased in females. These results agree with the condusions concerning 

* the effects of gender from the clinical study report of study 106. * 

[0128] In comparison, the age effects are small and not statistically significantly 

different from zero for all three PK parameters. 

[0129] As in Section 2.2, the magnitudes of the estimated effects of age under 

fed conditions can be more easily illustrated by considering the percentage increases 

when comparing a 70-year-old individual to a 20-year-old indlvtdual. On the natural log 

scale, the increases for ln(Cmax), In{AUC(iast)), and In(AUC(inf)) are-l%, 1 W, and 1%. 
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respectively, for both males and females. On the untransformed scale, the 

corresponding differences are -6%. 12%, and 12%, respectively. 

[0130]3.3 Effects of aae and sender on fasted values of PK parameters using 

the 2x400 ma data from studies 103 and 105 

[0131) In study 103, the same 59 subjects were administered the 2x400 mg dose 

under fasted conditions. Similarly, the 44 subjects from study 105 were administered 

the 2x400 mg dose under fasted conditions. 

[0132] First, Pearson and Speannan corretation coefftcients between age and 

each of the three PK parameters’ were computed separately in the combined group of 

61 males and In the combined group of 42 females. The correlation coefficients and 

two-sided p-values from the test of the null hypothesis of no association are shown 

below in TABLE Xa. 

101331 TABLE Xa 

Males: 
WCmaxI ln(AUCRastl) In(AlJC(infU 

Pearson correlation 0.501 0.415 0.407 
p-value <O.OOl <O.OOl 0.001 

Spearman correlation 0~475 0.477 0.470 
p-value co.001 *O.OOl 0.001 

In(Cmaxl InIAUCllast)l In(AUCfinfU 
Females: 

Pearson correlation 0.490 0.601 0.603 
p-value 0.001 <O.OOl <O.OOl 

Spearman correlation 0.511 0.621 0.635 
p-value ~0.001 <O.OOl <O.OOl 
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[0134] In both genders, all correlation coefficients are positive and highly 

statistically significantly diffeTent,from zero. In Section 3.2, the Pearson correlation 

coefficients for fema,les in the fed condition were also statistically significantly different 

from z&o. However, the Pearson correlation coefficients for females in the fasted ’ 

condition range in magilltude from 0.49 to 0.60 and are approximately twice as large as 

the corresponding Pearson correlation coefficients from the fad condition, where the 

corresponding range is from 0.19 to 0.38 (see Section 3.2). Thus, the extent of the 

. association between age and PK parameters for females is greater in the fasted 

condition then in the fed condition. 

101351 in aider to i&est!gate the jdint effects of age and gender. linear regressiol 

. models using the natural logarithm of each of the three PK paraqeten as the 

dependent variable were fitted. The first model considered for each of the three PK 

parameters included gender, age in males, and age in females as the.independente 

variables. The purpose of this model was to test if the age effects differed between 

males and females. For each of the three PK parameters, there was no evidence of 

significant interaction between age and gender. The p-values ranged from 0.47 to 0.72 
. 

[0138] As a result, the next models included main effects for gender and age. 

The parameter estimates, standard errors, and p-values for the gender and age effects 

are shown below in TABLE Xb: 
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101371 TABLE Xb 

Parameter Statistic 
Gender Estimate 

S.E. 
p-value 

In(Cmax1 InfAUCflast)I ln[AUClinfU i 
0.368 0.404 0.405 ! 
0.088 0.088 ’ 0.088 ’ 
<O.OOl <O.OOl ~0.001 

Age Estimate 0.013 0.011 0.011 I 
S.E. 0.002 0.002 0.002 
p-value <O.OOl -=O.OOl <O.OOl 

[0138] F,or all three variables, the effects of both gender and age are highly 

significant. All parameter estimates are positive, indicating that each of the three PK 

parameters in&eases with age and ark significantly increased in fernares in comparison 
I 

to males. 

[0139] The gender effectslqe similar in magnitude to those from the fed condition 

(Section 3.2). These results also’agree with the.conclusions concemir)g the effects of 

gender from the ciinical study report of study 106. The results for age agree with those 

from SectioR.2.3. 

[0140] As in Section 2.3, the magnitudes of the estimated effects of age under 

fasted conditions can be more easily illustrated by considering the percentage increases 

when comparing a 70.year-old individual to a 20-year-old indltidual. On the natural log 

scale, the increases for ln(Cmas$, In(AUC(last)), and ln(AUC(inf)) are 8%, 6%, and 6Ok, 

respectively, for both males and females. These effects are much larger than the 

corresponding percentage changes on the natural log scale from the fed state 

(Section 32). On the untransformed scale, the corresponding percentage increases 

from age 20 to age 70 in the fasted state for males and females are &I%, 78%, and 

74% for Cmax, AUC(last), and AUC(inf), respectively. Again these differences are 
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much larger than the corresponding percentage differences from the fed state (Section 

3.2). 

[0141] 3.4 

usina the 1x800 ma data from study 103 and the 2x400 data from studv 105 I 

(01421 It is possible to somewhat independently assess the consistency of the , 

results from Sections 3.2 and 3.3 by repeating the analyses using the lx800 fed and 

fasted results from study ?03. These anafyses are still based on the combined group of 

n=l03 subjects (59 from study 103,44 from study 105). However, the fed and fasted 

PK values from the 1x800 dosage of study 103 are used instead of the data from the 

2x400 dosage. 

10143) The correlation coefficients under fed and fasted conditions for the 

combined group of 81 males and’for the combined group of 42 females are displayed 

below in TABLE Xia: 
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[0144] TABLE Xla 

Fed 

Males: 
IrKmax) lnIAUC6astII InIAUClinfU 

\ 
Pearson correlstion -0.170 0.022 0.023 

p-vale 0.190 0.867 0.860 
r 

Spearmsn correlation 4.001 0.188 0.187 
p-value 0.996 0.346 0.149 

Females: 

Pearson correlation 0.258 0.408 0.436 
p-value O.OBQ 0.007 0.004 

Spearman correlation 0.202 0.410 0.432 
p-V8lW 0.19Q. 0.007 0.004 

Fasted 

Males: 
IrKmaxI InfAUCflast~~ InfAUCfinfIJ 

Pearson correlation 0.567 
p-value eo.001 

0.447 0.441 
eo.001 eo.001 

Spearman correlation 0.599 0.501 0.499 
p-value <O.OOl <O.OOl 0.001 

Females: 

Pearson correlation 0.607 0.596 0.582 
p-value 0.001, *O.OOl <O.OOl 

Spearrnan correlation 0.638 0.601 0.596 
p-value <O.OOi <O.OOl <O.OOl 

[0145] The estimated correlation coefficients and p-values are similar to those 

shown in Sections 3.2 and 3.3. 
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[0146] The same regression modeling strategy as was described in Sections 3.2 

and 3.3 was also used. In both the fed and fasted condition, the initial models including 

_._ 

separate age effects for males and fema!es indicated that it was appropriate to use 

models with main effects for age and gender. The parameter estimates, standard 

errors, and p-values for the gender and age effects are shown below for the fed and 

fasted cbnditions in TABLE Xlb: 

Fed 

Parameter Statistic WCmaxl 
Gender Estimate 0.282 

Iri(AUCflest\l InlAUCfinfll 
0.359 0.361 

Age 

S.E. 
p-value 

Estimate 
SE. 
p-value 

0.116 0.085 0.083 
0.017 *O.OOl <O.OOl 

-o.oQo 0.003 0.003 
0.003 0.002 0.002 
0.882 0.130 0.109 

Fasted 

Parameter Statistic In(CmaxI InfAtJCflastV In(AUCtlnQ 
Gender Estimate 0.406 0.437 0:449 

S.E. 0.098 0.091 0.090 
p-value <O.OOl ~0.001 <O.OOl 

Age Estimate 0.037 0.012 0.012 
S.E. 0.002 0.002 0.002 
p-value eLoo1 <O.OOl eo.001 

[01471 In both the fed and fasted conditions, there are highly signifqnt gender 

effects for all three PK parameters. The age effects are not significant in the fed 

condition and are highly significant in the fasted condition. These results are similar to 

those from Sections 3.2 and 3.3. Whiie not a completely independent confirmation (due 

to the fact that the 105 data are used in both analyses), these results ind’kzate that the 

findings of Sections 3.2 and 3.3 are relatively robust. 

: 

.: 
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(014813.5 Effects of aae and oender on fed and fasted values of PK Darameiers 

usino the 1x400 ma .data from studv 101 

[0149] 3.5.1 Introductiort 

[OlSO] Study 101 was a two-period randomized crossover trial conducted in 42 I 

healthy volunteers (31 males, 11 females). The mean age was 23.8 years, wkh a range 

from 18 to 42 years. The treatment conditibns were 1x400 mg with food and 1x400 mg 

without food. Because the treatments were not the same as in the 103 and 105 studies, 

and addiilonally because the blood sample collection schedules were not the same, H is 

not possible to combifie the 101 ‘data with the data from studies 103 and 105. However, 

ibis reasonable to independkntly investigate the effects of age and gender on the fed 

and fasted values of the PK paraineters in order to determine if the effects are of similar 

magnitude and direction to those iound in the 103 and lb5 studies. 

[0151] 3.5.2 Effects of aoe and aender on fed values of Cmax. AUCflastI. and 

AUCfinf\ 

(0152f The correlation coefficients under fed conditions for the subgroup of 31 

males and separately for the subgroup of t t females are displayed below in TABLE 

Xlla: 
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[0153]TABLE Xlla 

Males: 
In(Cmax) ln(AUC(last)) InlAUClinfU ; 

Pearson c&relation ’ 0.234 0.271 0.268 
p-value 0.206 0.141 0.145 

I 
Spearman correlation 0.169 0.094 0.088 

p-value 0.363 0.616 0.637 

Femalea: 

Pearson correlation 
p-value 

-0.396, -0.7 88 -0.185 
0.228 0.580 0.627 

Spearman correlation -0.645 
p-value 0.932 

-0.295’ 
I 

-0.244 
0.379 0.469 

[0164] There are no statistically significant correlation coeflicienls under the fed 
! 

condition. The directions of the associations are positive for males and negative for 

females.: 

[0166j The same regression mod&g strategy as was desoribed in Sections 3.2 

and 3.3 wasalso applied. The initial regression models with a gender effect and 

separate age.effects for males and females yielded positive estimates of the age effect 

for males and negative estimates for females. This was consistent across all three PK 

parameters. However, none of the age effects was statistically significant and, In 

addition, there was no significant evidence of interaction between age and gender (al p- 

values exceeded 0.10). 

[OISS] As a result, the next models included main effects for age and gender. 

The parameter estimates, standard arrors, and p-values for the gender and age effects 

are shown below in TABLE Xtlb: 
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[0157j TABLE Xllb 

Parameter Statistic InfCmaxf In(AUC(lastIl In(AUCMIj 1 
Gender Estimate 0,447 0.460 0.472 j 

SE. 0.194 0.159 ,0.156 I 
p-value 0.027 0.006 0.004 

Age Estimate 0.007 0.012 0.012 I 
SE. 0.015 0.012 0.012 

. p-value 0.650 0340 0.316 .- 

[OlSS] There are highly significant gender effects for. all three PK parameters; the 

results show.that the values of these parameters tend to be larger in females than in 

males. The estimated age effects are sniall and not statistically signifi?tly diierent 

from zero. i 

[p159] 3.5.3 Effects of aae and, oender on fasfed values of Cmax, AUCllastb anQ 

AUCM) 

[O!SO] The? correlation coefficients under fasted conditions for the subgroup of 31 

maks and separately for the subgroup of 11 females are displayed below in TABLE 

Xlfla: 
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[016l]TABtE Xllla 

Males: 
InKmax) In(AUC(tastlj In(AUC(infIl 

Pearson correlation .0.364 0.279 0.267 
p-value 0.344 0.406 0.390 

Spearman correlation 0.206 0.127 0.115 
p-value 0.267 0.495 0.539 

Females: 

Pearson conelatfon 0.309 0.284 0.208 
p-value 0.356 0.398 0.530 

Spearman correlation 0.525 0.406 0.235 
p-VEillJCi 0.097 0.216 0.487 

[0162] Afl correlation coef5cients are positive for both males and females. 

However, only the Pearson correlation between’In(Cmax)‘and age.in males is 

statistically significantly diierent from zero. 

[0163] The same regression modeling strategy as was described in Sectioris3.2 

and 3.3 was &o applied. The initial regression models with a gender effect and 

separate age effects for males and females yielded positive estimates of the age effect 

for both males and females and there was no significant evidence of interaction (all p- 

values exceeded 0.60).for males and negative estimates for females. 

[0164] As a result, the next models included main effects for age 8nd gender. 

The parameter estimates, standard errors, and p-values for the gender and age effects 

are shown below in TABLE Xlllb: 
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@I651 TABLE Xlllb 

Parameter Statistic 
Gender Es timate 

HCmax) .In(AUC(last)) WAUClinfU 1 
0.452 0.465 0.500 

SE. 0.166 0.167. 0.156 ; 
p-value 0.006 0.008 0.003 

Age Estimate 0.029 0.023 0.021 I 
S.E. 0.012 0.013 0.012 
p-value 0.021 0.082 0.097 

[OlSSj There are highly significant gender effects for all three PK parameters. 

The results.show that the values of these three PK parameters tend to be larger in 

females than in males. The estimated age effects are much larger in ;the fasted 
, 

condition than in the fed condition (Section 3.,5.2). The effect of age in the fasted 

condition is statistically significant for In(Cmax) and nearly significant for ln(AUC(fast)) 

and In(AUC(inf)). These results &firm those from Sections.32 and 3.3. 

jOI 3.6 Effects of aoe and oender on fasted values of PK parameters usino 

the 2x400 ma data from stodv 106 . . - . . . . 

[0168] Study 106 was a single dose trial conducted in 48 healthy volunteers (24 

males, 24 females). The mean age was 24.7 years, with a range from 18:to 50 years. 

The single treatment condition in this study was 2x400 mg without food. Blood samples 

for PK analyses were obtained at the same time points as in the 103 and 105 studies. 

[0169] Although this study did not provide any data under fed conditions, it is 

possible to investigate the effects of subject age and gender on the fasted values of the 

PK parameters in order to determine if the effects are of similar magnitude and direction 

to those found in the 103 and 105 studies. 
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[0170] The correlation coefficients under fasted conditions for the subgroup of 24 

males and separately for the subgroup of 24 females are displayed below in TABLE 

XlVa: 

\ (01711 TABLE XlVa 

InGmax) InJAUC&WI In(AUClinfU 
I Males: 

Pearson correlation -0.202 -0.178 -0.184 
’ p-value 0.344 0.406 0.390 

Spearman correlation -0.316 -0.365 -0.368 
p-value 0,132 0.079 0.077 

Females: 
ln0naxI In(AUC(last)) In(AUClinfI] 

Pearson correlation 0.336 0.431 0.416 
p-value 0.106, 0.035 0.043 . 

Spearrnan correlation 0,279 0.428 0.368 
p-value O.q87 0.037 0.076 

jOl72J The signs of the correlation coefficienfs are negative for males and 

positive for females; The only correlation coefficients that are statistically significantly 

different from zero are those between age and In(AUC(last)) and between age and 

ln(AUC(inf)) for females. Note, however, that the corresponding Spearman &relatibn 

coefficient between age and ln(AUC(inf)) for females is not statistioally significantty 

different fram zero. 

101731 The same regression modeling strategy as was described in Sections 3.2 

and 3.3 was also used. In the initial regression models with a gender effect and 

separate age effects for males and females, the parameter estimates for all three 

variables were negative for males and positive for females. In addition, the age effect i 
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females was slatislically significant for In(AUC(la&) and in(AUC(inQ). However, the 

tests of squality between the age effects for males and females (i.e., the age-by-gender 

interaction) were not statistically significant for any of the three variables: the p-values 

\ ranged from 0.08 to 0.11. 

[Ot74] As a result, the next models included main effects for age and gender. 

The parameter estimates, standard errors, and p-values for the gender and age effects 

are shown below in TABLE XtVb: 

[0175) TABLE XlVb 

Parameter Stafistic InfCmaxI In(AUCllastl\ In(AUC(infU ’ 
Gender Estimate 0.4 f4 0.406 0.424 , 

S.E. 0.169 O.lSi 0.154 ’ 
p-value 0.018, 0.010 0.008 

Age Estimate 0.070 . 0.014 0.014 ‘f i 
S.E. 0.010 0.009 0.009 
p-value 0.342 0.115 0.122 

[Ol78] The gender effeots are of the same magnitude and direction as in the . 
corresponding models for the fasted condition from Sections 3.3-3.5. The gender effed 

is statistically significant for all three PK parameters. The age effects are positive for all 

three variables, indicating that increasing age is associated with higher values of the PK 

parameters. Xowever, none of the age effects is statistically significant in study 106. 

[017T] 4. Conclusions 

101781 Using the data from four studies (101, 103, 105, 106), the effects of age, 

as well as the joint effects of age and gender, on In(Cmax), In(AUC(last)), and 

In(AUC(inf)) under fed and fasted conditions were investigated. The results of the 

various analyses are remarkably similar, and can be summarized as follows: 
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l Ignoring gender, age has essentially no effect on In(Cmax) under fed conditions, and 
little effect on In(AUC(las!)), and In(AUC(lnf)). i 

l ignoring gender, there is a strong and consistent association be!w Q en age and each 
of the three PK parameters under fasted conditions. As age increases, the values of 
the fasted PK parameters tend to increase. 

._ 
l Gender has a statistically significant effect on metaxalone PK parameters under both 

fed and fasted conditions. This result is uniformly consistent across ail studies and 
all analyses. Females tend to have larger valces of Cmax, AUC(list), and AUC(inf) 
than males. 

l In the models that include the effect of gender, age has little or no effect on 
metaxalone PK parameters under fed conditions. Although the direction of the 
association tends to be positive (as is also the case whennot adjusting for the’ 
effects of gender), there are no instances of statistically significen! Fssociations 
between age and PK parameters under fed conditions. I 

l In the models that include the effect of gender, there is a positive association 
befween age and each of the three PK parameters under fasted conditions. As age 
increases, the values of the fasted PK parameters tend to increase! 

i 

[0179] Thus, the overall conclusion is that variations in the population, due to 

age, in the bioavailability of me!axa!one’are minimized when metaxalone is taken in the 

fed state. Given the magnitude of the plasma level changes of metaxalone seen in the 

fasted state as age increases, metaxalone should be administered with food. And in 

order to ensure more consistent fevels of metaxalone, i! .is recommended that the drug 

be administered with food. 

[0180] Article of Manufacture 

[0181] The article of manufacture comprises a container holding an immediate 

release pharmaceutical composition suitable for oral administration of metaxalone in 

combination with printed labeling instructions providing a discussion of when a particular 

dosage form should be administered with food and when it should be taken on an empty 
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stomach. The composition will be contained in any suitable container capable of holding 

and dispensing the dosage form and which will not significantly interact with the 

composition. 

\ [0182] The labeling may advise that administration of metaxaione with food 9 

increases bioavailability and may advise that administration of metaxalone with food 

reduces the effect of age on bioavailabiiity, or reduces the age-related variability in 

bioavaiiabiiity. The labeling may advise that metaxalone should be taken with food, for 

the desired effe.ct of increasing bioavaiiabilit$, or for the desired effect of reducing the 

effect of age on bioavaiiabiiity, or reducing the age-related variability in bioavaiiabiiity. 

The labeling may advise that metaxalone should be administered with food. given the 

magnitude of the plasma level changes of metaxaione seen in the fasted state as age 

increases. Aitematively, or additionally, the labeling may recommend that the drug be 

administered with food in order to ensure more consistent levels of metaxaione. 

[0183] The labeling instructions will be consistenf with the methods of treatment 

as described hereinbefore. The labeling may be associated with the container by any 

means that maintain a physical proximity of the two, by way of non-limiting e:<ample, 

they may both be contained in a packaging material such as a box or plastic shrink wrap 

or may be associated with the instructions being bonded to the container such as with 

glue that does not obscure the labeling instructions or other bonding or holding means. 

[0184) While the invention has been described by discussionof embodiments of 

the invention and non-limiting examples thereof, one of ordinary skill in the art may, 

upon reading the specification and claims, envision other embodiments and variations 
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which are also within the intended scope of the invention and therefore the scope of the I 
inventiqn shall only be construed and defined by the scope of the apynded claims. 
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What Is claimed is: 

1. A method of reducing the effect of age on the oral bioavailabilii of metaxalone in a 

patient receiving metaxalone therapy comprising administering to the patient a I I 

therapeutically effective amount of metaxalone in a pharmaceutical composition with 
P 

food. 

2. The method of claim 1, wherein the therapeutically effective amount is 200 mg to 

9oomg. . 

3. The method of claim 1, wherein the therapeutically effective amount is 400 mg to 

800 mg. 

4, The method of claim 1, wherein the administration to the patient occurs between 30 

minutes &or to 2 hours after consuming food. 

5. The method of claim 1, wherein the administration to the patient is substantially at 

the same time as the consumption of the food. 

6. The method of claim 4, wherein the administration to the patient is within 15 minutes 

of the consumption of food. 

7. The method of claim 1, wherein the pharmaceutical composition comprises a tablet. 
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8. The method of claim 7, wherein the tablet is in unit dosage form. 

I 
\ 9. The method of claim 1, further comprising informing the patient that the 

administration of a therapeutically effective amount of metaxalone in a pharmaceutical, 

composition with food results in a decreased effect of age on bioavailability of 

metaxalone, compared to administration without food. 

10. The method of claim 1, wherein the metaxalone is from a container with printed 

labeling advising that administration of a therapeutically effective amount of metaxalone 

in a pharmaceutical composition with food results in a decreased effect of age on 

bioavailability of metaxalone, compared to administration without food. 

11. A method of using metaxalone in the treatment of musculosketetaf conditions 

comprising: 

providing a patient with a therapeufically effective amount of metaxalone; and 

informing the patient that the administration of metaxalone with food results in a 

decrease in the effect of age on at least one of C(max), AUC(last), and AUC(inf) of 

metaxalone compared to administration without food. 

12. The method according to claim 11, wherein the therapeutically effective amount of 

metaxalone comprises 200 mg to 900 mg of metaxalone. 
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13. The method according to claim 12, wherein the therapeutically effective amount of 

metaxalone comprises 400 mg to 800 mg of metaxalone. 

14. The method according to claim 11, wherein the metaxalohe is provided in tablet ’ 

form. 

15. The method according to claim 14, wherein the tablet is in unit dosage form. 

16. A method of using metaxaldne in the treatment of musculoskeletal conditions 

comprising: 

informing a patient with musculoskeietal conditions that the administration of a 

therapeutically effective amount of metaxalone with food results in 8 decrease In the 

effect of age on at least one of C(max),‘AUC{last), and AUC(inf) of metaxalone 

compared to administration without food. 

17. The method of claim 16, wherein the patient adminislers the metaxalone with food, 

in accordance with the information provided. 

18. A method of using metaxalone in the treatment of musculoskeletal conditions 

comprising: 

obtaining the metaxalone from a container providing information that 

administration of metaxalone with food decreases the effect of age on at least one of 
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C(max), AUC(last), and AUC(inf) of metaxalone compared to administration without 

food, and 

ingesting the metaxalone with food. 

t9. .A method of using metaxalone in the treatment of musculoskeietai conditions , 
!’ 
,’ comprising: 

administering to a patient in need of treatment a therapeuticalty effective amount 

of metaxaione, with food; and 

informing the patient that the administration of a therapeutically effective amount 

of metaxalone in a pharmaceutfcal composition with food results in a decrease in the 

effect of age on at least one of C(max), AUC(last), and AUC(inf) of metaxalone, as 

. compared to administration of metaxalone in a fasted state: 

wherein the administration of the metaxalone with food results in a decreasejn 

the effect of age on at least one of C(max), AUC(last), and AUC(inf) of metaxalone, as 

compared to administration of metaxalone in a fasted state. 

20. The method according to claim 19, wherein the metaxalone is from a container with 

printed labeling advising that administration with food results in a decrease in the effect 

of age on at least one of C(max), AUC(iast), and AUC(inf) of metaxalone, as compared 

to administration of metaxalone in a fasted state. 

21, The method according to claim 19, wherein the metaxalone is provided in tablet 

form. 
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22. Tha method according to ciaim 21, wherein the metaxalone is pr$ded in 400 mg 

tablet form. . I 

23. The method according to claim 19, wherein the printed labeling further advises that 

administration of the metaxalone with food results in an increase in the C(max) of 

177.5%. 

24. The method according to c&m 19, wherein the printed labeling fuImer advises that 

the administration of the metaxalone with food results in an increase in the AUC(last) of 

123.5%. 
‘i 

25. The-method according to claim 19,‘wherein the printed labeling further advises~that 

the administratfon of the metaxalone with food results in an increase in AfJC(inl) of 

115.4%. 

26. The method according to claim ‘19, wherein the metaxalone is provided in 400 mg 

tablet form, and the printed labeling further advises that administration of mstaxalone 

.with food results in an increase in C(max), AUC(last), and AUC(inf), of 177.5Or6, 123.5%, 

and 1 l&4%, respeclivefy, compared to administration of metaxaione in a fasted stale. 
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ABSTRACT I 

‘A method of increasing the bioavailability, and decreasing theiaffect of age on 

the bioavailabilhy, of metaxalone, by administration of an oral dosage form with food 

is provided, as well as an article at manufacture comprising an oral dosage form of 

metaxalone in a suitable container and associated with printed labeling whioh 

describes the increased bioavailability, and decreased effect of age on 

biaavailabifii, of the medication in the. container, when taken with food. 
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