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The objective of this study is to determine the metabolism of rne~x~~one in SupersomesTM 
containing one of the cytochrome P45Q (GYP) isoforms CYPIA2, CYPZA6, CYP2C9, 
CYP2C19, CYPZD6, CYP2E1, and CYF3A4. 

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

* Metaxalone (molecular weight = 221 g/mol) 

Mutual Pharmaceutical Company will provide metaxalone and will be responsible for the 
derivation, characterization,: retention, and stabhity testing of rn~a~~e. ~d~it~o~ally, Mutual 
Pharmaceutical wit1 be responsible for providing in Vitro Te~h~ol~~~~s with detailed 
information regarding handling and storage requirements, d~~ue~ts or ~os~lub~l~~ers, and safety 
hazards and precautions (Material Safety Data Sheet or other do~umentatjon) for metaxalone, 
before or upon initiation of this study, 

The test system that will be used in this study is microsomes @om baculovj~s-“infected insect 
ceils (BD Supersomes TM Enzymes) containing single expressed re~rnbin~~t human CYP 
enzymes obtained from BD .Biosciences Discovery Labware (Woburn, MA}. 

The liver represents the major organ for dr,ug metabolism and contains the CYP enzymes, the 
major enzyme systems, for xenobiotic metabolism (1). The identi~ea?~o~ of human CYF 
enzymes involved in drug metabohsm aflows the ~redj~tio~ of potential 
drug-drug interactions such as ~o~adm~~i~tion with j~f~~-s~l~ct~ve ~nhjb~~tors or inducers, 
and interpatient variability in drug exposure. Various approaches, ~~~~udj~g -~hib~tion studies 
with specific chemical inhibitors and inhibitory antibodies, correlation studies, and studies using 
heterologously expressed CYP isofvrms, have been applied tv identi-fy human enzymes involved 
in drug metabofism (2,3). 

In this study, individual CYP isofoqns expressed from human cDNA and F&50 reductase cDNA 
(Supersomes) will be used. Supersomes Provide ,a readily available and welt-~h~a~e~zed 
biological model for use in identifying human CYP enzymes involved, in drug metaboiism, 
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eqx+ption of Study 

Protocol No, 1178 

Supersomes containing expressed h,uman CYP isoforms will be incubated in the presence of 
metaxalone. The metabolism of metaxalone wiJ1 be evaluated by rneas~~ng the disappearance of 
metaxalone by high-performance liquid chromatography (HPLC) or liquid ~hr~atography/m~s 
spectrometry (LUMS). 

Test Article Preparation 

Metaxalone stock solutions will be prepared in methanol. at 1UO times (100X) the final 
concentration. The stock solutions wi& be added to incubation mixtures to obtain the final 
concentrations of OS, 2.5,’ and 25 gM’, each containing 5% methanol. ~od~~~ations in test 
article preparation, which pertain to changes in solvent us6d or changes in dosing concentrations, 
may be made with the apptoval of the Study Director. These m~~~~ations and their rationale 
will be communjcated to Mutual P~~ace~t~cal and will be described in the study report. 

Substrates fur the CYP isafwms 

Positive controls wiH be incubated with the following CYP450 iso~orm-elective substrates. 
Each substrate will be prepared as JOOX s!ock solutions in the solvent listed below. The final 
substrate concentrations and solvents will be: 

CYP isofarm 
CYPlA2 
CYP2A6 
CYP2C9 
CYP2Cl9 
CYP2D6 
CYPZEI 
CYP3A4 

Isoform-sdective substrrte 
Phenacetin 
Coumarj n 
Tolbutamide 
S-Mephegytoin 
Dextromethorphan 
Chlorzoxazone 
Testosterone 

Test Article ltncubations 

Sglvent 
ACN 
ACN 
ACN 
ACN 
Water 
ACN 
ACN 

All incubations will be conducted st 37 f 1 @C in a shaking wat?r bath, The sample size wiIl be 
N = 3 replicates for experimental groups. 

Incubation mixtures will be:prepared in 0.1 M Tris-buffer and wjfl ~@ain S~p~~somes (10 pmol 
P450) and metaxalone (at each concentration). ARer a &minute pre?j~~~bation, NADPH 
regenerating system (NRS) will be added &I the incubation mixtures to i~itjate.reactions, The 
final incubation volume will be OS I&.,. Xncubations wjil,~~~t~n~~d for 30 minutes. 

’ The concentrations in ng/mL would be I If&J, 552.5, and S,JZS n@mL, 
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Incubations will be terminated by adding an equal volume of m~tba~ol. Samples will be 
transferred to cryovials. If analysis does not occw immediately after incubation, samples will be 
stored at -70 “C & 10 “C, 

Control fncubations 

All incubations will be conducted at 37 It I “C in a shaking water bath. The sample size will be 
N = 3 for all control groups. 

Matrix Control 

Matrix control samples will be included to provide a source of background from matrix 
components. Incubation mixtures will be prepared in 0.1 M Tris b~~~ and will contain 
Supersomes (10 pmol P450) and I% methanol, After a S-minute pre-~~~batio~, NRS will be 
added to the incubation mixtures to initiate the .reactions, The final ‘incubative volume will be 
0.5 mL. Incubations will be continued”for 30 minutes. 

Met&ok Negative Controt 

Metabolic negative control samples will be incfuded. to disti~~ish potent&d non-enzymatic 
metabolism from P450-mediated metabolism of metaxalone l~~u~at~on mixtures will be 
prepared in 0.1 M Tris buffer and wilt contain Supersomes (I b pmol P450) .and met&&one (at 
each concentration). After a S-mi@ute pre*i~cu~tion, 2% sodium bi~~bona~ soIution will be 
added to the incubation mixtures, The final incubation volume will be Q.5 mL, Incubations will 
be continued for 30 minutes. 

Positive Control 

Incubation mixtures will be prepared in 0.1 M Tris buffer and will contain Supersomes (IO pmol 
P450) and an isoform-selective substrate. After a S-minute pre*in~~~ation, NRS Will be added to 
the incubation mixtures tq inGate- reaotions. The final incubation volume will be 0.5 mL. 
CYP3A4 incubations will be continued for IO mhtutes. All other incubations will be continued 
for 30 minutes, 

The test system will be consid~r~,m~tabo-licatly active and the i~~~b~ions aeeeptable if the 
measured concentration of the metabolites from the isoform-sele&ve su ate is above the 
lower limit of quantitation. If this criterion is not met, then the study will be repeated. 

Termination of Coatrot I~c~bat~o~s 

Matrix controls and metabolic negative controls will be terminated by adding an equal volume of 
methanol. Samples wiiE be transferred to cryovials. I,fanalysis does not occw immediately after 
incubation, samples will be stored at -70 “C & IO OC. 
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Positive controls will be terminate8 by ad&ng an equal ~oiume of ‘meth?~oi, Samples will be 
transferred to cryovials, Ifanizlyskdoes not occur immediately after incubation, samples will be 
stored at --70 OC f 10 “C. 

Analyses 

In Vitro Technologies will evahtate the, test article-treated, matrix ‘control, and metabolic 
negative control samples bi monitoring metaxalone by WPLC or LC/&iS. 

In Vitro Technologies will, evaluate the po$t.ive control samples by rn~s~ri~g the formation of 
metabolites from CYP isoform-selective substrates using the following anatytioa1 procedures: 

Phenacetin O-Deethylase (CYplA2) 

The activity of CYPlA2 wilt be determined by measuring the formation of acetaminophen. 
Samples will be analyzed using an LUMS method. 

Coumarin 7-HydroxyI?se (CY&IA6) 

The activity of CYP2A6 wjll be determined by measuring the fixation Q? 7-~ydro~ycoumarin. 
Samples will be analyzed using an HPW method. 

Tolbuftamide 4’-Metkyl HydroxyEase (CYP2C9) 

The activity of CYP2C9 will be determined by rn~s~r~~g , the formation of 
4’-methylhydroxytolbutamide. Samples wilt be analyzed using at-r LC/EvfS method. 

S-Mephenytoin I’-Hy@-oxytase .(CYlFyzCX 9) 

The activity of CYP2C19 wiZJ be determined by rneas~~~~g ghhe: formation of 
4’-hydroxymkphenytoin, SampIes will be analyzed using an: LCiMS method. 

Dextromethorphar O-l)emethy)ase (CY~D~~ 

The activity of CYP2D6 will be determiqed by measuring ,$e form~io~ of dextrorphan. 
Samples will be analyzed u.$ing an LUMS m&hod. 

Chlonoxazone &Hydroxylase (CYPZEI) 

The activity of CYP2Ef will be determined by measuring the formation of 3s metabolite, 
6-hydroxychlorzoxazone. Samples wilf be aklyzed using an tC!/MS method. 

IWS DOCXJhENT CONTAJNS CONFJDEN’J’JAL GNFOJWATEBJ JNTENDED ONLY FOR THE USE OF W VITRO TECJ-J?+JOL~I~, 
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Testosterone (i&tiydrbxyhse (CYP3A4) 

The activity of CYP3A4 wirf be determined by measuring the formation of 
6@hydroxytestosterone, Samples will be anliiymd using an HPLC4JV m&hod, 

The disappearance of metaxatone wi!i be reported. The data will be expressed as 
mean f standard deviation. 

Bioanalytical data wilf be: accepted in amordance with the In Vitro Technokqies standard 
operating procedure(s) on bioan&&al d~~,~ccep~~ce. 

A copy of the final study report will be issued to Mutual Pha~~e~t~~~ and wiil include, but not 
be limited to, the following fnformation: 

a Participating Personnel 
o Study Rates and Data Retention 
l Statement of Compliance 
o Quality Assurance Statemerit 
0 Summary 
o Introduction 

* Experimental Methods 
* Results 
* conclusioJls 
* Description of Data Cakutations 
* Copy of study protocol 

In Viitro Technologies will retain 41 =supporting d~~umen~t~o~, including raw &%a and written 
records, for a period of up to five years follking issuance of the.Gnal repo@. At the end of this 
period, Mutual Pharmace&al wilt be n@ifIed to determine ~~~~er the data (excluding 
proprietary information) will. be trms&med, retained, or destroyed. 

THlS DOCUMENT CONTAfNS 
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Sponsar Approval 

Pagt7ofT 

PratwoI Approval 

This protocol has been reviewed and approved by the followings 

Proof No. If78 

Jie Dy Ph.D. $ /?I 6/cix-- 

?$&&r Representative Date 
Mutual Pharmaceutical Company 

Study Director Review 

This study will be conducted using gqod ~~~rn~~~tjon prktices a~nd usEng equipment that is 

reviewed the procedures outlined 
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