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CYP ....................................................................................................................... 
HPLC 

cytochrome P450 
.............................................................................. hig~~~rf~~a~~~ liquid chromatography 

HPLC-uv ................................................................................................. HPLC with UV detection 
LCIMS ............................................................................ tiquid c~r~mat~~~~y/rn~s spectrometry 
NADPH .................................................................. nicotinamide ~~~s~~~ d~uc~~~t~de phosphate 
NRS ..................................................................................................... NA??PH regenerating system 
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The objective of this study, was to determine the metabaiism of m&axalone- in SupersomesTM 
conjaining one of the cytuchrome P4SO’ (CYP) isoforms CYPlA2, CYP2A6, CYP2C9, 
CYP2C19, CYPZD6, CYP2E1, and CYP3A4. Supersomes c~nta~n~~g expressed huma GYP 
isoforms were incubated in: the presence of metaxalane. The rne~b~l~sm of metaxalcme was 
evatuated by measuring ihhe disappearance of metaxalone by high~~rf~~ance liquid 
chromatography (HPLC). Metaxakne was metaba’lked by CYPIA2. It was also metabolized 
by CYP2C19, although to a less& extent. 
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The iiver represents the major organ for drug m~~bolism and contains the CYP enzymes, the 
major enzyme systems for xenobiotic meta~Iism (I), The ide~ti~~atio~ of human CYP 
enzymes involved in drug metabdism allows the prediction of potential 
drug-drug interactions such as co-administration with ~sofo~-s~Ieeti~~ inhi itors or inducers, 
and interpatient variabitity in drug exposure. Various approaches, i~~lu~i~g. inhibition studies 
with specific chemical inhibitors and inhibitory anti~dies,~eo~elation studies+. and studies using 
heteroiogously expressed CWP isoforms, have been applied to identi~ human enkymes invalved 
in drug metabolism (2,3). 

In this study, individual CYP isoforms expressed froni human GINA and P450 reductase cRNA 
(Supersomes) were used. Supersomes provide a readify avaiI~b~e and weft-characterized 
bioiogical model for use in jdentifying human CYP enzymes involved in drug metabolism. 

The objective of this study was to determine&e metabofism of mekqcabne in SupersomesTM 
containing CYPlA2, CYP2A6, CYP2C0, CYPZCI9, GYFXX, CYP2E1, and CYP3A4. 
Supersomes containing expressed human CYP isbforms Were indubated in the presence of 
metaxalone, and the metabolism of metaxalkme was evaluated by measwring the disappearance of 
metaxalone by HPLC. 
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The test article was identified in this sfudy as follows: 

* Metaxalone: 5-[(3~~dimethylphe~oxy)m~thyl]-2~ox~oijdjn~~e, rno~~cu~~ weight = 
22 1 g/mol, lot MTX-K4013, purity 99.9% by HPLC 

Metaxalone stock solutions were .prepared in methanol at 100 Ames (100X) the final 
concentration. The stock solutions were’ added to incubation mixtures to obtain the final 
concentrations of OS, 2.5, and 25 PM each containing 1% methanol. (The concentrations in 
ng/mL were 110.5,552,5, and 5,525 ng/mL.) 

Substrates for the CYP isoforrns 

Positive controls were incubated with the following GYP450 Isolde-selective substrates. Each 
substrate was prepared as COOX stock solutions in the solvent Xisted below. The final substrate 
concentrations and solvents were: 

CYP isoform Isoform-selective sub~~~~~~ 
CYPlA2 Phenacetin 
CYP2A6 Coumarin 
CYP2C9 Tolbutamide 
CYP2C19 S-Mephenytoin 
CYP2D6 Dextromethorphan 
CYP2EI Chlotzoxq2one 
CYP3A4 Testosterone 

Test Article Incubatians 

satvent 
Acetonitrile 
Acetonitrile 
Acetunitrile 
Acetonitri le 
Water 
Acetonitrile 
Aceton itri le 

All incubations were conducted at 37 t 1 “C in a shaking water bath. The sample size was N = 3 
replicates for experimental groups. 

Incubation mixtures were prepared in 0.1 M Tris buffer and contained Sup~rs~mes { 10 pmoi 
P450) and metaxalune (at: each concentr&ion); After a ~-rni~u~~ pre~i~cub~tion, NADPH 
regenerating system (NRS),was added to the incubation mixtures to inkiate rezjlctions. The final 
incubation volume was 0;s mL -Incubations were continued for 30 minutes, except for 
CYP2C 19 incubations, which were incubated for.36 ~minutes. 

Incubations were terminated by adding an equal volume of methanof. Samples ‘were transferred 
to cryovials. Samples were stored at -70 “C & IQ OC prior tu analysis. 
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Control IIncubations 

Ali incubations were conducted d 37 f 1 “C in a shaking water b&h. The sample size was N = 3 
for all control groups. 

Matrix Coatrol 

Matrix control samples were included to provide a source of ba~~gr~~~d from matrix 
components. Incubation mixtures were pre~aked in 0.1 M Tris b$fer and contained Supersomes 
(10 pmoi P450) and 1% methanol. Afier .a $-minute pr~~in~~b~tio~~ NRS @as added to the 
incubation mixtures to initiate the reactions. The final i~e~bati~~” volume was 0.5 mt. 
Incubations were continued for 30 minQteS; except for CYP2Cl9 ~incubatians, which were 
incubated for 36 minutes. 

MetaboIic Fkgatlve Control 

Metabolic negative control samples were included to distinguish potenti& non-enzymatic 
metabolism from P450-mediated metabolism of metaxalone. I~~~ba~on mixtures were prepared 
in 0.1 M Tris buffer and kontain~d Supersomes (IO pmol P450) and met&atone (at each 
concentration). After a Sminute pre-incwbkion, 2% sodium bicarbo~~~ s&&on was added to 
the incubation mixtures, The final incubation volume was Q.5 mL. In~ub~~i~ were continued 
for 30 minutes. 

Positive Control 

Incubation mixtures were prepared in 0.1 M Tris buffer and contained Supersomes (IO pmol 
P450) and an isoform-selective substrate. Afier a 5-minute ~re~~ncub~tio~, NRS was added to 
the incubation mixtures to initiate reaotions. The final incubation volume was 0;s mL. CYP3A4 
incubations were continued for 10 minutes. AI1 other incubtitions were-continued for 30 minutes. 

The test system was considered rn~~~~ica~~y active and the iqx.@tions acceptable since the 
measured concentration of the me~bo~ites ‘from the isoform-selective substrate was above the 
tower limit of quantitation. 

Termination of Con&of Inc@baZJons 

Matrix controls and metabolic negative controls were terminated by adding anequal volume of 
methanol. Samples were transferred to cryovials. SampIes wore stored at -70 “C f 10 “C prior 
to analysis. 

Positive controls were terminated by adding an equal yoiume, of methanol. Samples were 
transferred to cryovials, Samples weire stored at -70 *C f 10 “C prior to analysis. 
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Aaalyses 

In Vitro Technologies evaluated the test uncle-seated, matrix contro& and metabolic negative 
control samples by monitoring metaxalone by EIPLC, 

In Vitro Technologies evaluated the positive control samples by measuring the formation of 
metabolites fi-om.CYP isoform-selective substrates using the following ana@tieai procedures: 

Fhenacetin 0-Deethyl+se (CYPIA.2) 

The activity of CYPIA2 was determined by measuring the fo~atjon of acetaminophen. 
Samples were analyzed using an LC/MS method. 

Coumarin %Hydruxyl&e (CYP2A6): 

The activity of CYP2A6 was determined by measuring the formation of %&droxycoumarin. 
Samples were analyzed using an WPLC method. 

Tolbutamide 4f-Methyi Hydr&qlase fCYF2C8) 

The activity of CYPkC9 was d~~rrni~ed by me~uring the formation of 
4’-methylhydroxytolbutamide. Samples were analyzed using an LCIMS method. 

S-Mepheaytoin I’-Hydkaxylase (GYE%SW) 

The activity of CYP2ClQ was &etermined by rn~asu~~~ the formation of 
4’-hydroxymephenytoin. Samples wereanalyzed using an LC/h4S method. 

Dextrcemethorphan O-Demethylase (GYF2D6) 

The activity of CYP2D6 we de&mined by measuring the formation of dextrorphan, Samples 
were analyzed using an LCIMS method, 

Chlomoxazone 6-Hydroxyiase (t%F2El) 

The activity of CYP2El ,was determined by measuring the formation of its metabolite, 
6-hydroxychlorzoxazone. S~amples were analyzed using anLC/MS method, 

Testosterone B&Hydraxylasa (CYP3A4) 

The activity of CYP3A4 was determined by measuring the formation of 6~~by~roxytestost~rone. 
Samples were analyzed using an HPLC-UV method. 
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The disappearance of metaxalone is reported, The data are expressed as. mean J: standard 
deviation. 

Bioanalytical data were accepted Jn aocordance with the In Vitro Technologies standard 
operating procedure(s) on bioarialytical dataacceptance. 

Metabolic Positive Control 

Various Ievets of activity for earth CYP isoform tested are ~rese~~~d in Table I. The amount of 
metabolite formed from the CM, isoform-selective substrates is above the lower limit of 
quantitation for the assay (for CYP3A4, the amount of the selective metatiolito from one of the 
three replicates is 0.09772: pM, which is below the lower limit of q~~ti~~ion of 0.1 PM). 
Therefore, the incubations met the criterion set in the protocol. 

Metaxalone lncubatioa with Supersomem 

CYPlA2 

Disappearance of metaxalone was detected following incubation wit6 CYPlA2 in the presence 
of NADPH-regenerating system. Disappearance of metaxalone ranted from 10.1% to 19.6% 
(Table 2). Results indicatethat CYPl A2 is-mvolved in the rn~ta~ol~srn.ofmet~~~ne. 

CYP2A6 

No metaxalone disappearance was detected following incubation ,.with metaxalone at the 
concentrations tested wheq compat+ed with respective metabolic negative controls {Table 3). 
Results indicate that CYP2A6 is not involved in the metabohsm of me&x&me. 

CYP2C9 

No metaxalone disappearance was deteoted following i~cubat~~~ ‘with m~~aione at the 
concentrations tested when compared with respective metabol~k negative controts (Table 4). 
Results indicate that CYP2C9 is not involved in the me~bolism o~.rn~~~on~, 



In Vitro Technologies, Inc. Page 13 of 23 

CYP2C19 

Metaxalone disappearance: was evident following i~c~~t~u~ with metaxalone at the 
concentration of 0.5 a (Table 5). Wowever:r, the mean djsap~~arance was only 6.6%. The 
apparent disappearance of: metaxalone at the cancentr@ons of 2.5 and 25 PM was not 
statistically sigxlificant QHUJ5). Results indicate that CYPZC19, thhough with less extent, is 
also involved in the metabolism ofmetaxalotle. 

CYPZD6 

No metaxalone disappearace was deteoted following i~~~batio~ with mctaxalone at the 
concentrations tested when, compared with respectiv? nietwbok negative controls (Table 6). 
Results indicate that CYP2Q6 is not +~vslved in the met&&m of me&x&me. 

CYPZEI 

No metaxalone disappearance was detected following j~~~~tio~ with m~~a~o~e at the 
concentrations tested when compared with respective m&abaIio ~~ga~iv~ cojntrols (Table 7). 
Results indicate that CYP2E 1 is not ‘involved in the metabolism of rne~~~o~e. 

CYP3A4 

No metaxalone disappearance was detected foliowing inncubation with mgtaxalone at the 
concentrations tested when compared wj& ,respective metabolic negative cc&r& (Table 8). 
Results indicate that CYP3A4 is not involved in the merabokm Q~rne~~alo~e. 

Matrix Control 

The analytical method did not de@@ interference from m&-ix e~~~j~ing CYPlA2, CYP2A6, 
CYPX9, CYP2D6, CYP2E1, or CYP3A4 (Tables 2, 3, 45 6, 7, and, 8). No’ i&erference was 
detected from two of three matrix c;otitrol sampies containing CYPXB9 (Table 5). 

Metaxatone was metabolized by C? P 1 A2. Xt was also rn~~b~l~~~ by CWX 19, although to a 
iesser extent. 
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Table 1: Metabofic Positive Control in Recombinant Human Cytochrome P450 Ewymes (SupersameF) 

Metabolite Formation Specific Activity 
controi Substrate cow. Time Raw Adjusted (PM) (pm01 rnc~~i~mi~prno~ protein) 

Identification Identification f pM) (Minutes) (PM) Individual Mean f SD Individual Meau;tSD 
Hum&n CYPIAZ + P450 Reductse Supersomes~Metaboiite: Acetaminophen 

PC-IA2 Phenacdin 50 30 3.67330 3.67 3.73 4 0.0858 12.2 12.4 f 0.286 

3.68786 3.69 12.3 

iSif37i 3183 12.8 

Hail CYPZA6 + OR + Coerce & Sapersomes~~ ~~~~ ?-R~d~~urn~~~n 
PGZA6 coumarin 8 30 J323i3 I .92 1.98 f Q&H 64 6.59 zk 0.167 

1.982U6 1.98 6.61 

2B303 2Q2 6.74 

Human CYp26W + PQSO RecJwctase + Cytwbrqme bk S&pkrqorncG~ - Met&x&e: 4WH Methyl Tolbutamide 
PGZC9 Toi~~~de 1% 30 om9~2 0.709 0.735 f a.0255 2.36 2.45 f 0.0849 

0.7340 I 0.734 2.45 

0.76023 0.760 2.53 

Human CY&KXt + P4&l R~uc~$e + Qt@chrome bs Supe.rsomes~ - ~~~~~~Ye~ 4*-W% ~~h~~to~~ 
PC-XX9 S-~~h~~i~ 50 30 2.8;4183 2.84 2.91 f U,? 70 9.47 9.71 f osfi 

2.79oi6 2.79 9.30 

3m696 it1 15.4 

PC-XX ~~orne~ho~~~ 5 30 I.24397 1.24 1.2 x * O-0275 4.15 4.04 * 0.0916 

I .20223 1.2% 4.01 

1.192X3 1.19 397 



F 
< -1 
3 
2 

Table 1 (continued): MetaMic Positive Coatrol in Recombinant Human Cytochrome P450 Enzymes 9- 
(SupersomesTM) 

a 
b aQ 
B F 

Metabotite Formation Specific Activity 5 .o 
COntr01 Substrate Cont. Time Raw Adjusted (@f) (pm01 metab0Iite#minlpmol protein) 

Identification Ideatification (PM) (Minutes) (pM) Individual Mean f SD Individual Mean-+Sp 

Human ~P2&1+ p450 hductase + Cyt&rome bs SupemmesT~ - Mt?Wbotite: $-OH C$hzoxamne 
PG2EI Chlorzoxazone 50 30 >0.62863 0.629 0m.l f 0.107 2.10 2.30 * 0.358 

0.62674 0.627 2.@9 
0.81366 oqt4 2.7f w 

Humm CYP3A4 + ‘P45Q R&I&~ Supersouws~ - Metaboiite: 6&O&i Testastemme 4 

PG3A4 Tostostefone I@@‘~ 10 0.10537 f3.w -=a IO;? f ~*~3~ LW -=LWk Q.Q3~~ G 
% 

0. IO038 0,100 1.00 0% 

O&772” ao.loo 4.00 
Af>breviatians: Co%., ~~~~tion;‘~~;~~~~ deviatiot~;‘PC, p&i&e coutro~; Min, minute 

The observed analyzed value (pMj is below the Iowest concentration on the standard curve (0.1 $$I 

Note: For ait caku&tions above, the resulting vatues are show with at kast thr& sigrnificant figures for display purprrses onfy. 
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Metaxalone Metaxafone Present Percent of &ktaboIk 
Concentration Raw ‘Adjusted &&4) Ne&vc Control. 

1 M ‘IFldiVidUal Individual kvlqana SD 
MNC 0.20195 0.404 O&l IO.01 13 103 100~2.88 
(0.5) 5.19430 0.389 99.3 

0.19097 0.382 97.6 
0.5 0.15087 0.302 0.352 f 0.0761 77.1 89,9 * 19.4 

0.21975 0.440 112 
0.15734 0.315 80.4 

MNC 0.65 183 1.30 l-33 * 0.0221 98.3 loo* 1.67 
cm 0.66350 1.33 100 

0.67394 1.35 102 
2.5 0.52700 1.05 1.07 * 0.0167 79.5 80.4 I 1.26 

0.52908 1.06 79.8 
0.54235 1.08 8&8 

MNC IO.11453 20.2 i?+3-800,360 102 100*1.82 

(25) 9.76568 19.5 98.5 

9.36156 19.7 993 

25 8.20521 16.4 16.6 f 0.337 82.8 83.71 1.70 

8.19232 16.4 82.6 

8.49030 17A 8S.6 

Mxc O.QO000 a 1 N/A N/A f N/A NlA NIA f NlA 
(0) 0.00000 a N/A N/A 

0.00000 p N/A. N/A 
Abbreviations: SD, standard deviation; M&&Z, metabolic negative con%rul; MXC; matrix contra!; N/A, 
not applicable 
a The Raw value @Iv%) was below’the lowest conc@ration on the standard curve (0.05 @x4) 
Note: For all calculations above, the resulting values are shown with at ieast three signi%nt filyns for 
display purposes onIyJy. 



In Vitro Ttihnologies, Inc. P 18of23 Study No. 305-l 178-01 

Metmalone Metax&xm,Present Pemit of Matabolic 
Concentration 

(MM) 
M-NC! 
(0.S) 

0.5 

MNC 
(2.5) 

2.5 

Raw Adjusted (gM) Ne~~~ve Control 
(PM) Indivii&? M@a@rtSD Irrdividugl Mea@SD, 

0.15455 0.309 0,3E I rt 0.00446 99.4 1m* 1.43 
O-15795 0,316 102 
0.15375 0.308 98.9 
0.15457 0.309 0.299 * a.0124 99.5 96.1 f 3.99 
0.15112 0,302 97.2 
0.14253 0.285 91.7, 
0.74261 1.49 1 ,sz * 0.0353 97.9 lOOi 2,33 
0.75568 1.51 99.6 
0.77755 1.S6 102 
0.79130 1.58 I .6?l rt: 0.0373 104 f06* 2.46 
0,79791 1.60 10s 

MNC 7.74594 15.5 15.3 f 0.147 101 tooA 0.959 
(25) 7.64948 15.3 99.8 

7.60163 f5.2~ 98.2 
25 7.76399 15s -IS..6 i 0.0975 101 102 ti 0.636 

7.85044 15.7 102 
7.84628 15.7 102. 

h4xc 0.00000 p N/A NIA f N/A N/A WA* WA 
(0) o.M)ooo * N/A N/A 

o.oowo a N/A N/A 
Abbreviations: SD, standard devitition; MNC, metabolic negative control; MXC, matrix control; N/A, 
not applicable 
0 The Raw value (FM) was below,the towest concentration on.the standard curve fO.OS pM) 
Note: For atl calcutations above, the resulting values a.& shown with at feast Wee significant f&xes for 
display purposes only. 
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Metaxalorte MetaRalone Present, Percent of M&abolic 
Concentmtion Raw AdjUsted (&f> Negative Contml 

(@VI) (MM) f j lndividuai ii&W;tSD Iudiv~dua~ Mt%lft+$D 

MNC 0.17052 0.341 0.348 * 0.00997 97.9 looi a.86 
(0.5) 0.17229 0.345 98.9 

0.179911 0.360 iO3 
0.5 0.18004 0,360 0,355 It O”Oo608 103 1022 I.75 

0.17784 0.356 102 
0.17403 0*$48 99.9 

MNC 0.93 197 I .86 I.93 * O,OCUS 96.8 10013.14 
(2.5) 0.96526 1.93 loo 

0.99235 1.98 103 
2.5 0.96842 1.94 15’2 t?= 0.0246 1Oi 99.7 rit I .28 

0.96593 1.93 100 
0.94597 1.89 98.2 

MNC 10.31249 20.6 21.3 k 0.620 97.1 1OOs2.92 
(25) 10.63201 21,3 100 

10.93245 21.9 103 

25 10.66111 21.3 2l.Szt 0,144 100 1013: 0.635 
lo.80454 21.6 102 
IO,72836 21.5 101 

Mxc 0.00000 * * N/A NiA f WA WA NIA4tiIA 

(0) 0.00000 ’ N/A N/i 

0.00Qoo * WA N/A ^ ,. 
Abbreviations; SD, standard devi+tion; MNC, met&@ rwgtsttive ~ontrd; MXC, matrix oantrol; WA, 
not applicable 
* The Raw value (PM) was below. the lowest conoentration on the standard curve (0,OS pM) 
Note: For all calculations above, !he resultitig values We shown with at Icast three significant figures for 
display purposes only, 
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Metaxalone Metaxalone Premt Percent of ~e~l~c 
Concentration Raw Adze ~nir~l 

(PM) (KM) : lndividuztl Mean i SD I~d~vidu~ Mean & SD 
MNC 0.18718 0.374 0.37a f 0.00898 101 loo* 2.43 
(0.5) 0.18763 0.375 102 

0.17964 : 0.359 $7‘2 
OS 0.16773 0.335 0.345 * O,Olu4 90.8 93.4 i 2.82 

0.17180 0.344 93& 
0.17808 0,356 96*4 

me 0.72720 1.45 1.39 f 0.0560 105 IO0 zk 4.03 
t2.a 0.67562 1 1.35 97.2 

0.68261 I.37 98.2 
2.5 0.67218 1.34 1.34 * O>OQ56 1 96,7 96.5 It: 0,404 

0.67254 1.35 SM.7 
0.6675 1 I.34 96.0 

h4NC 9.84488 J9.7 2U.J t 1.03 97.8 fqI*5+13 
(29 9.69255 19.4 96.3 

10.65287 21.3 raa 
25 9,34508 i 18*7 18.6 * 0.120 92.9 92,6k1;0.597 

9.35948 18.7 93+0 
9,24903 18*5 91,9 

MXC 0,OOOOQ a N/A N/A + N/A N/A N/A &N/A 
(0) 0.00000 o N/A N/A 

0.06454 N/A NIA 
Abbreviations: SD, standard deviation; MNC, metabolic negative control; NIXC, matrix control; i/A, 
not applicable 
* The Raw value (FM) was below the lowest conceotration on the standard curve (0.05 @vf) 
Note: For all calculations abovc;,the resuJting values are shown with at least three significant fgures for 
display purposes only. 
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Metaxalone Metaxalone Present Percent of Metabo>liic 
Concentration Raw A&x&j &h/f) ?jegative Control 

(QM) (PM) Ind&duaI &fwn~SL) XRdividual Mean*sD. 
M-NC 0.14509 : 0.290 0.292-4.0.00i20 99.4 100*0,755 

VW 0.14716 0.294 101 

0.14547 0.291 99.7 
0.5 0.18683 0,374 0.319-+ 0.0477 128 Y&09* 16.3 

0.14857 : 0.297 102 

0.14305 0.286 98.0 

MNC 0.79025 1.58 1,sei* 0.0184 101 lOOk I.18 
W) 0.78433 IS7 100 

0.77221 1.54 98.7 

2.5 0.75826 1152 1.53*0.0111 96.9 97.7so.707 

0.76852 is4 98.2 

0.76697 1.53 98.0 

MNC 9.63762 19.3 19.2* a.0994 100 XOOSa.517 

(25) 9.54788 19.1 99.4 

9.62976 19.3 100 
25 9.52577 19.1 19.2 ZJZ 0.436 99.2 99.9*2.27 

9.84529 19.7 103 

9.42917 18.9 98.2 

MXC 0.00000 a ’ N/A N/A f N/A WA N/A+FJIA 
(0) 0,OoOOO a N/A N/A 

o.ooooo +I N?A N/A ’ 
Abbreviations: SD, standard devipltion; Ml%, metabolic negative corttrol; MXC, matrix ct&roj; NjA, 
not applicable 
* The Raw value (@I) was below’ the lowest concematian on the staddard curve-(O,O5 p.M) 
Nate: For all calcul@ms above, the resulting values are shown~ with at least three significant figwres for 
display purposes only. 
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Metaxalone Metaxalone Present Percent of Metabolic 
Cancentration RiiW Adiusred (J&f) N~~tiv~ Control 

(PM) (PM) individual Mh~SR, IndiiWdu& Mean i SD 

MNC 0.18358 0.367 0.355 i V.VI04 103 mVlirz.92 
to.3 0.17510 0.350 98.6 

0.17416 0.348 98.1 

0.5 0.17871 0.357 0.352 f VOV648 101 -99,ot I.83 
0.17235 0.345 97.0 
0.17662 : 0.353 99.4 

MNC 0.89075 1.78 1.69SO.117 105 100+ 6‘89 
(2.5) 0.77998 1.56 92.2 

0.86695 1.73. 102 
. 2.5 0.88299 1.77 1.76* 0.00318 104 1V4&V.X88 

0.87990 1.76 104 
0.88209 1,x 104 

M-NC 9.11125 IX.2 Ii.8 i 0.410 103 100,. 2.30 
(25) 8.708 1 I 17.4 98.0 

8.84728 17.7 99.5 

25 8.73 183 17.5 19.2 f 2.71 98.2 f08a l,S.? 
11.15149 22.3 125 
8.&7878 17.8 99.9 

MXC 0.00000 a NIA ?$A Ji: N/A N/A N/A* WA 

(0) 0.00000 * NIA N/A 
0.00000 * j N/A l-j/A 

Abbreviations: SD, standard deviation; ABE, metabolic Beg&e control MXC, tqattfx eon~oll: N/A, 
not applicable 

h The Raw value @M) was below the low~~~o~c~~~n on the standard curve (0.05 PM) 

Note: For all calculations above, the resulting values are shown with at least tlxee significant figures for 
display purposes only. 
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Metaxafone Metaxsltme Present Pwwnt~of ~~~~~i~ 
Concentration Raw Ad&&d @I@ Megqtive Cqntro~ 

(KM) (PM) Individud Mean *SD Iodivid& MemGD, 

MNC 0.16014 0.320 ii.318 f 0.00502 101 ‘lOOa la58 
(0.5) 0.15592 0.312 38.2 

0.16039 0.321, 101 
0.5 0.15978 0,320 0.320 f 0,00333 bO1 101-* 1.05 

0.16158 0.323 102 
0.15826 : 0.317 99.6 

’ Jmc 0.85285 1.71 1.72 * 0.0127 99.3 ~00*0.741 

(2.5) 0.86553 1.73 101 

0.85828 1.72 99.9 

2.5 0.85730 : l"71 1~58 *0.0284 99.8 98-O* 1.68 

0882923 1.66 363 

0.83738 1.67 97,5 

MNC 8.65354 17.3 17.4 f 0.0906 99.4 1~OO~Oo.521 

(25) 8.71767 17.4 100 

8.73830 17.5. 100, --- 
25 8.53809 17.1 17.1 s. 0.132 98.1 98.ljt 1.10 

8.44686 16.9 97.1 

8.63905 I"?,3 9343 

MXC 0.00000 * N/A N/A * N/A WA WA*N/A 
(0) 0.00000 = N/A N/A 

0.00000 p N/N/A N/A 
Abbreviations: SD, standard deviation; MNC, rketabolk negative contra!; MXC, matrix control; N(A, 
not applicable 
’ The Raw value (PM) was below the lowest concentr$ion on the standard curve (0.05 +&I) 
Note: For all calculations &CW, the resulting values are shown with at feast three sigWic&t figures for 
display purposes only. 
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The objective of this study is to, determine the m~~bo~srn of ~~~xai~~e in Supersomes~ 
containing one of the cytochrome P450- (CYP) isoforms CYPlA2, CYPZA6, CYP2C9, 
CYP2C 19, CYP2D6, CYP2E1, and CYP3A4. 

The test article will be identified in this study as follows: 

* Metaxalone (molecular weight = 221 g/mol) 

Mutual Pharmaceutical Company wiil provide metaxalone and wilt be responsible for the 
derivation, characterization, retention, and stab&y testing of ~e~alo~e~ Additiona&, Mutual 
Pharmaceutical will be resporqible for ,providing In Vitro ~ech~~~og~e~ with detailed 
information regarding handling and storage re@rements, d&rents or Gosol~b~~~~rs, and safety 
hazards and precautions (Material Safety Data Sheet or other do~u~e~~~io~) for metaxalone, 
before or upon initiation of ‘this study. 

The test system that wit1 be used in this study is mierosomes from baoubvirk-infected insect 
ceils (BD Supersomes TM -Enzymes) containing single expressed, re~rnb~~a~t human GYP 
enzymes obtained from Z3D Biosciences Dis&ery Labware (~obu~, MA). 

The liver represents the major orgasm for drug met~boii$m~and contains the GYP enzymes, the 
major enzyme systems fok xenobiotic metabohsm (1). The ~de~t~~~~t~o~ of human CYP 
enzymes jnvolved in , drug rne~~o~isrn allows the prediction of potential 
drug-drug interactions such as co~adrn~nis~~~jon with ~so~o~~s~i~t~ve inhibitors or inducers, 
and inter-patient variabili@+ !in drug exposure, Various approac,hes, i~c~udjng ,&Won studies 
with specific chemical inhtbttors and inh~~i~~~-~t~~odies, correlation studies, an$ studies using 
heterologously expressed GYP isoforms, have been applied, to jdenti~.h~man kzymes involved 
in drug metabolism (2,3). 

In this study, individual CYP isoforms expressed from human cDNA and P4SO reductase cDNA 
(Supersomes) will be used. Supersomes provide a readily avaiI+~ble and well-characterized 
biological model for use in identi&lng human CYP enzymes involved ih ,drug methodism. 

THIS DOCUMENT CONTAlNS CO~F1DEWTIAL ~FO~~~N WTENDED ONLY FOR THE USE OF JN VlTRO TECI-MOLOO~S, 
INC. AND MUTUAL PHARMACEUTICAL COMPAt?Y. 
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Supersomes containing expressed human CYP isoforms witI be incubated in the presence of 
metaxalone. The metabolism o~rne~a~o~e will be evaluated by mwuring the. disappearance of 
metaxalone by high-performance liquid chromatography ‘(HPLC) or liquid ~hromatography/mass 
spectrometry (LUMS). 

Test Article Preparation 

Metaxalone stock solutions will be pr~~~r~ in methanot at 100 times [100X) the final 
concentration. The stock solutions will be added to incubation mixtur&. to obtain the final 
concentrations of 0.5, 2.5,) and 25 PM”, each cont&ing 1% metharrol. Modifications in test 
articte preparation, which pertain to”changes’in solvent uSed or ~~a~g~s in dosing ooncentrations, 
may be made with the approval of the Study Director, These rnodif~ti~~s and their rationale 
will be communicated to Mutual Pha~ace~~~~al and will be’ described In the study report. 

Substrates for the CUP isofwms 

Positive Gontrols will be incubated with the fohowing CYF450 isoform-selective substrates, 
Each substrate will be Prepared as 100X stock solutions in the solvent listed beicsw. The final 
substrate concentrations and solvent;; will be: 

CYP isoform 
CYPlA2 
CYP2A6 
cYP2c9 
CYP2CI 9 
CYP2D6 
CYP2E 1 
CYP3A4 

Isoform-selective substr;ab 
Phenacetin 
Coumarin 
Tolbutamide 
S-Mephenytoin 
Dextrometherphan 
Chlonoxazone 
Testosterone 

Test Article Inwbatioas 

Salveet 
ACN 
AC?4 
AieN 
AGN 
Water 
ACN 
ACN 

All incubations will be conducted at 37 f 1 “C in a shaking- water bath The ssmple size wilt be 
N = 3 replicates for experimental groups. 

Incubation mixtures will be prepared in 0.1 M  Tris buffer and will contain Sup&rsumes (10 pmol 
P450) and metaxalone (at: each ~~cen~t~on)~ After a 5-minute pre~i~~~b~t~o~, NADPH 
regenerating system (NRS) wili ba added to the incubation mixtures to initiate reactions. The 
final incubation volume will be 0.5 mL, r~~~~ations,‘wil~ be continued for 30 m inutes. 

’ The concentrations in ng/mL would be 110&552.S, and 5,525 nghL. 
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incubations wifl be terminated by adding an equal volume ,of ~~anol, Samples will be 
transferred to cryovials. If analysis does not occur immediately a~er-i~~~b~i~~, sampies will be 
stored at -70 “C f 10 “C. 

Control Xucu bations 

All incubations will be conducted at 37 f l”C in a shaking w&&r bath. The sample size will be 
N = 3 for all control groups. 

Matrix Control 

Matrix control samples w;ill be included to provide a so~ee of bac~~o~~d from matrix 
components. fncubation mixtures wiH be prepared in O,l M Trls buffer and will contain 
Supersomes (10 pmol P45Q) and 1% methanol:, After a 5-minute pre~in~ubatjo~~ NRS will be 
added to the incubation mi$tures to initiata the reactions. The fmal incubation volume will be 
OS mL. Incubations will bd continued for 30 minutes. 

Metabollic Negzltive Control 

Metabolic negative control samples wit! be in&r~ed to distj~g~ish potential non-enzymatic 
metabolism from P450-mediated m~~boli~ of ,me~aI~~e. Incubation mitiures will be 
prepared in 0.1 M Tris buffer and kill contkin Sup~somes (10 pmof P450) and metaxalone (at 
each cancentration), After a S-minute pre-incubation, 2% sodium b~~~b~~at~ solution will be 
added to the incubation -mi&ures. The final incub@ion volume will be 0,5 rnL. incubations will 
be continued for 30 minutes. 

Positive Control 

Incubation mixtures will be:prepared, in 0.1 ,ivl Tris buffer and wilt eohtain Strpersomes (10 pmol 
P450) and an isoform-selective substrate. After a 5-minute ore-i~~ubatian~ NRS will~be added to 
the incubation mixtures to, initiate: reactiorrs. The final .incub&on volume will be OS mL. 
CYP3A4 incubations will be continued for 1D minutes. All other i~~~~af~~~s wili be continued 
for 30 minutes. 

The test system will be cohsidelted.m’etabolically ax;tive and. the ~~o~~t~o~s ackptabte if the 
measured concentration of the rn~~~lj~s from the, isoform-selective substrate is above the 
lower limit of quantitation. bf this criterion is not ,met, then (Sle study ‘will .be repeated. 

Terrnitnation of Con trot Iwu baths 

Matrix controls and metabolic negative .controls will be terminated by adding an equal volume of 
methanol, Samples will, be transfmrod to cryovials, Ef analysis does not occur immediately after 
incubation, sampies will be stored at-70 “C~k 10 “C. 
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Positive controls will be terminat+ by adding an equal volume of methanol. Samples will be 
transferred to cryovials. If snalysis does not occur immediately after incubation, samples will be 
stored at -70 OC f IO “C. 

Analyses 

In Vitro Technologies will evw-Iu&e the test article-treated, matrix cantrol, and metabolic 
negative control samples by monitoring met&alone by ,HPLC or LCRMS. 

In Vitro Technologies will evaluate the positive contra! samples by,m~as~ri~g,~t~ formation of 
metabolites from CYP isoform-selective sub%rates using the fofl#vGing analytical prc&edureS: 

Pbeaawtin O-Deetbyi@e (CYE%%2) 

The activity of CYPlA2 will be dete~i~ed by measuring the fo~~io~ of aGetaminophen, 
Samples will be analyzed using an LUMS m&hod. 

Coumarin 7HydrvxyIase fCYP2A6) 

The activity of CYPZA6 will be determinec by measuring the f~mation of 7-bydroxycoumarin. 
Samples will be analyzed using an HPLC method+ 

Tolbutamide @-M&y! ~yd~~xy~~ (CZYPZC9) 

The activity of CYP2C9 will be c@terr@ned by nn+uring the- formation of 
4’“methylhydroxytolbutamide. Samples will be analyzed using an LCXvlS methed. 

ScMepbenytoin 4’-Hydkoxylase (CYP~Cl9) 

The activity of CYP2C19 will be determined by measuring the formation of 
4’-hydroxymephenytoia. Sdmples will be analyzed using an LC&IS method. 

Dextromethorphan O-Demethyke (CYP2D6) 

The activity of CYP2D6 will be determined by measuriug the formation. of dextrorphan. 
Samples wit1 be analyzed using an LC/l’vIS method. 

Chiorzoxazone 6-Hydrgxykse (CYP2EI) 

The activity of CYP2Ef will be deter-n&& by. measuring the formation of its metabolite, 
6-hydroxyehlorzoxazone. Samples will be analyzed using an Lclh/zS method. 

l-H.9 DOCUMENT CONTAINS CONFIDENTL9t.~FORMATlaN IN’l%NDED ONLY FOR THE USE’OF 63 VITRO TECWNOLOGIES, 
MC. AND MUTUAL PHARMACEtJTIC& COMPANY. 
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Testosterone 6fbHydroqylase (CW3Ali) 

The activity of CVP3A4 wifI be dete,rmined by measuring the- formation of 
6P-hydroxytestosterone. Sainpies wiI1 be analyzed using an HPLOUV method. 

The disappearance of metaxaione will %e reported. The ‘data will be expressed as 
mean f standard deviation. 

Bioanalytical data will be accepted in a~~o~~ce with the In Vitro Technologies standard 
operating procedure(s) on bioanalytioat .data acceptance. 

Study Report 

A copy of the finaI study report wilt be issued to Mutual Pha~a~e~ti~ai and wiI$ incbrde, but not 
be limited to, the following information: 

l Participating Personnel 
l Study Dates and Data Retention 
e Statement of Compliance 
* Quality Assurance Statement 
* Summary 
0 Introduction 

* experimental methods 
* Ixesutts 
* Conclusions 
e Description of Data Ca~~u~atj~s 
* Copy of study protocol 

Data 

In Vitro Technologies will retain,alI suppo~~~~ documentation, i~~~di~g raw data and written 
records, for a period of up to five years following issuance of,the final-report, et the end of this 
period, Mutual Pharmaceutical witt be notified to determine whether, the data (excluding 
proprietary information) will be transferred, retained, or destroyed. 

‘THIS DOCUMENT CONTAINS CONFIDENTlAi ~~~~~T~~N lNTENf?ED OX-&Y FOR THE USE OF @J VlTRO TECHNOLCWES, 
1NC. AND MUTUAL PHAfUvfACEUTKAL COMPANY. 
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Sponsor Approval 

This protocol has been reviewed and approved by the follow@g: 

Jie Du, Ph.R. 
Sponsor Representative 
Mutual Pharmaceutical Company 1 

Study Director Review 

This study will be conducted using good d~ume~~tion,pr~t~~es wd using e~~~~rne~t that is 
properly maintained and qMx-&ed ,in accotdance with In Vitro T~~~o~ogj~ standard operating 
procedures. The study ~$11 be wnducted tmder my scientifle guid~Ge and maff~~ment, I have 
reviewed the procedures outlined in th 

In Vitro Technologies 
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gap between cDNA-exprqed cyto&hromes P&O and native human liver microsomes, 
&o&em. Pharmacol, $999,.57,465 .480. 

THIS IKKXJMENT CONTAINS CONFIDENTIAL, t?+i Y  FQRTHE &E OF M  V!TROTECHNOLDGIES. 
INC, AND MUTVAL t’f%ARMAC~U~CAt COt&‘A M Y  



In Vitro Technologies, Inc. sruay Ma 305-l 178.01 

CYP2CX9 incubations were incubated for 36 minutes instead of the 30 rni~~~~ incabativn 
period specified in the pqvool. There was no impag since data were ~expressed as 
percent of metabolic negative control-(MNC), aqd both MNC and test,article metabolism 
samples were incubated, for the same perivd of time. 


