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The objective of this study b to evaluate the patential of metaxatone t9 induce the activities of 
cytochrome P450 (CYP) isoforms CYP1A2, CYP2A6, CYP2B6, CYPXX, CYP2C9, CYP2C19, 
CYP2D6, CYP2E I, and CYP3A4 in human hepatocytes following in vi&w exposure. 

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

o Metaxalone (molecular weight = 22 1 g/mol) 

Mutual Pharmaceutical Company will provide metaxalone and will be responsible for the 
derivation, characterization,’ retention, and stability testing of metaxalone. Ad~jtiona~~y~ Mutual 
Pharmaceutical will be responsible for providing In Vitro Tech~olo~~s with detailed 
information regarding handhng and storage requirements, diiuexits or coscrlwbilizers, and safety 
hazards and precautions (Material Safety Data Sheet or other doc~rnenta~~u~~ for metaxalone, 
before ar upon initiation of this study. 

The test system that will be’used in this study is cryopreserved human he~atoc~~s” 

The liver represents the major organ for chug metabolism.and contains the @UP enzymes, the 
major enzyme system for xenobiotk metabolism (1). Hepatocytes isolated from the liver 
constitute a physiologically relevant ex~rimen~l model for the e~~lu~tio~ of potential 
drug-drug interactions related to the inhibition or induction of CYP enzyme activities. 

Differences in drug-metabolizing unzymes among species, especially, in CYP .isoforms, often 
account for the inability 30 predict human clinical responses based on data obtained from 
laboratory animal studies. Human hepataeytes can be used as an experiments model to reduce 
concerns about species dif%erenoes (2). Cryopreserved hepatocytes provide a readily available 
and well-characterized biologicaf model for use in CYP enzyme induction studies. 

Hepatocytes will be incubated in the presence af.metaxaione for 48 rt 3 hems, after which a 
selective substrate for each GYP isoform will be added. The formatian af a specific metabolite 
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from its substrate will be measured by h~~“~rfo~nce hqtdd ~hromatog~p~y with WV 
detection {HPLC-W) or liquid chromatography/mass spectrometry (LC/l’viS). 

Media 

The following media, as prepared at In Vitro Technologies, will be used in this study. 

e DMEM Stock: Dulbecco’s modified Eagle’s medium (~M~M) supplemented with bovine 
serum albumin, tiuctose, N-(2~hydrtjxyethyupiperazine-N’-(2-ethanesulfanate) (HEPES), 
and sodium bicarbonate 

* Henatmvte Plating Me&urn: DMEM stock supplemented with antibiotics, bovine serum, 
hydrocortisone, insulin, and minimum essentiaal medium (BEG) n~~~es~nt~al amino acids 

* Sandwich Medium: Hep~tocyte plating medium swppfe~~nted with V~~o~e~~ 
* Incubation Medium: DMEM stock supplemented with antibiotics, hydrocortisone, insulin, 

and MEM non-essential’amino acids 
* &pnlemented KHJ+ Krebs-Hensefeit buffer (KHEI} $uppf~m~ted’with antibiotics, calcium 

chloride, heptanoic acid,, HEPES, and sodium bicarbonate 

Test Article Preparation 

Metaxaione stock solutions wilt be prepared in methanol at 100 times (100X) the final 
concentration. The stock solutions will be difuted~ w&h incubation medium to produce incubation 
solutions with final concentrations of 0.4, 4,,and 40 PM, each containing 1% methanol. Stock 
solutions will be prepared fresh prjox to use. Modifications in test article preparation, which 
pertain to changes in solvent used or changes in incubation con&ntrations, may.be made with the 
approval of the Study Director. These modifications and their, rationale wiil be communicated to 
Mutual Pharmaceutical a@will be described in the study report. 

Pasitive Control Article Pppwatfun 

Omeprazoie and rifampin will be prepared as lOOX stock soJutions in methanol. Positive control 
article stock solutions will ‘be diluted with incubation med9m~ to the final concentrations iisted 
below. 

CYP isoform 
CYPlA2 
CYP3A4 

Positive Controt Artick 
Omepcazob 
Rifampin 
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Reference Control Artikie Prepmtioa 

Phenobarbital will be prepared as a IOOX stock solution in deionized Iwater, Alf other reference 
control artisles will be prep$red as 100X stock solutions in methanol, Reference control article 
stock solutions will be diluted with incubative medium to the finalt ~o~c~~r~tions I.&ted below. 

Protocol No. 1188 

CYP Isaform Reference Coutrol AtiMe ~~~en~ut~n 
CYP2B6 Phenobarbital t mM* 
CYP2CX Rifampin 25 #lM 
CYP269 Rifampin 25 pM 
CYP2Cf 9 Rifampirr 25 pM 
* Methanol will be added to the dosing solution to achieve a 6114 methanol concentrtion of l%, 

CYP Isoform Substrate Preparation 

The activity of each of the CYP isoforms @ ll be, measured in the presence of the following 
isoform-selective substrates. Isof*orm-selective substrates will be prepared as 100X stock 
soltitions in acetonitrile and diluted with supplemented KHB to the final Ga~~e~trations listed 
below, 

cw isoforn 
CYPIA2 
CYP2A6 
CYP2B6 
CYP268 
CYPx9 
CYP2C19 
CYP2ix 
CYP2EI 
CYP3A4 

~Of?~~~l~#~V~ substrate 
Phenacetin 
Coumariri 
S-Mephenytoin 
Pa&axe1 
Tolbutamide 

: ~-Mephen~oin 
~e~ometho~han 
Chfoncsxa;Tone 
Testosterone 

Hepatocyte Preparatipn 

Hepatocytes were isolated and cryopreserved base,d on published methods (3-!), For this study, 
hepatocytes from three human don&s will be obtained ‘@om the e~~re~~~ hepatocyte bank 
maintained at In Vitro Technoio@es. ‘QQFIO~ demographics and medjcal histories will be 
provided in the study report. dryopreserved hepatocytes will be thawed and counted to 
determine yield, viability will <be measured, and ceil- seeding ,density .wifl be adjusted 
accordingly. Hepatocytes’ will be transferred to co1 tagen-coated &8-iwell ptates for attachment. 
After hepatocytes attach to the collagen matrix, plating medium will- be repiaged with sandwich 
medium and the hepatocytes will bt: incubated until use. 
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Test Articlle Incubations, 

AlI incubations will be candyted. at 37 f 1 “C, 95% air/S% CQ, and saturating humidity. The 
sample size wiH be N = 3 replicates’ f~~,e~per~rnenta~ groups. 

After the cultures are established, san@vich medium will be removed and the hepatocytes will be 
treat& with an incubation solution containing metaxatone for 24 rt- 1.5 hours. The incubation 
sotution will be aspirated and replaced with incubation ‘solution costarring the same 
concentration of me&alone ,as was -Used in the initial dosing and insulted for an additional 
24 f 1.5 hours. The total treatment period will be 48 k 3 hours. 

After the treatment period of148 rt: 3 hours, the incubation solution wifl ,be replay&: with 150 nL 
of supplemented KHB, The hepatocytes will be incubated for IO miriutes to remove residual 
metaxalone. The supplemented KM3 wilt be replaced with 150 FL of s~~~ierne~ted KHB 
containing an isoform-select&e substrate, The hepatocytes will be incubated for 4 hours, 

CY’&CS imxbations will be. terminakd by adding 150 pL of~etu~itr~~e. All other incubations 
will be terminated by adding 150 pL of i&-cold methanol. Samples ~$11’ be transferred to 
cryovials. If analysis does not ocbr irnm~ia~~y after incubarion, sampies will be stored at 
-70 OC f 10 “C. 

Control Incubations 

All incubations will be conducted at 37 rt: I ‘C, 95%.air/5%.C&, and saturating b+midity. The 
sample size will be N = 4 ,repIicates far the vehioie contra!, positive control, and reference 
control groups; and N = 2 replicates for the test arti& interference conkoi groups. 

Vehicle Control 

Vehicle control samples will be included to establish a baseiine v&e for analysis. 

After the cultures are established, srmdwieh medium will be removed-and the hepatocytes wili be 
treated with incubation medium containing 1% methanoI for 24 rt: I.5 hours, The incubation 
medium containing 1% methanol wit! be aspirated and replaced with incubation medium 
containing I% methanol and incubated for an additional 24 k 15 hours. The total treatment 
period wiIl be 48 f 3 hours. 

After the treatment period af 48 A 3 hours, the incubation medium containing ‘1% methanol will 
be replaced with IS0 &I., of supplemented lKHB and wit1 be incubated for IO .minutes. The 
supplemented KHB will be replaced with 150 pL of supplemented K containing an 
isoform-selective substrate. The hepatocytes will be incubated for 4 hours. 

Positive Control 

Positive controls samples will be included to verify that the test system is re~o~sive to known 
inducers. 
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Omeprazole is a selective inducer of CYPIA2 and will be used to verify that, the test system is 
responsive to CYPIA2 inducers, A&S the hepatoeytes are estab~is~~, sandwioh medium will 
be replaced with incubation medium ~o~~~jn~ 50 PM ~epr~f~ for 24 Tt: 1.5 hours. The 
incubation medium containing,50 @vj omepr&ole wwiH be aspirated and rep~~ced~~th incubation 
medium containing 50. pM oineprazde and incubated for an additional, 24 k 3.5 hours, The total 
treatment period wiEl be 48 It: 3 hours. 

After the treatment period of48 h 3 hours, the incubation solution wilf be.rep~~~ with 150 gL 
of supplemented KHB, and. ~ilf be incubated for -10 minutes to remove residual positive control 
article. The supplemented KHB will be repiixced with 159 PL of supplemented KPIB containing 
100 p-M phenacetin. The hepatocyteswili be‘ incubated for 4~hou~. 

Rifampin is a selective inducer of CYP3A4 ‘and will be used to ver*& that the test system is 
responsive to CYP3A4 inducers. A&r the ~hepato~ytes are establ~shed~ sandwich medium will 
be replaced with incubation medium con~~~i~~ 25 NM rifampin. The incubation medium 
containing 25 nM rifampin will be ‘aspirat&d.and repIaced with. incubation medinm containing 
25 PM rjfampin and incubated For an additional 24 f 1.5 hours. The total %reatment period will 
be 48 f 3 hours, 

A&x the treatment period of 48 & 3; hours, the incubation solution will. be feplwd with 150 yL 
of supplemented WB and will ,be iacubated,.for tO minutes to remove residual positive,control 
article. The suppfement@d KHB w% be replaced with 150 & of s~pp~ern~~ted.~~~ containing 
125 PM testosterone. The bepatocytes wili be incubated for.4 haurs. 

The test system will be considered induoiblo if the mean specifii: activities of both CYPfA2 and 
CYP3A4 in the positive control sarnptes treated with omeprazole and r~fampjn~ respectively, are 
~200% of the mean speoific activities- in the corresponding vehicle control samples, Xf these 
criteria are not met, the study wilt be repeated. 

Reference Control 

Reference control samples:will be incIuded -to evaluate the ~nd~~ib~~ity of CYP2B6, CYPZC8, 
CYP2C9, and CYP2C 19 in the test system. 

After the hepatocytes are, established, sandwich medium wilt be repiaced with incubation 
medium lcontainihg reference control article for 24 k 1.5 hours. The incubation medium 
containing reference control article wilt b@ aspirated. and reframed with iricubation medium 
containing the same concentration of reference control article as was used in-the initial dosing 
and incubated for an additional 24 k I S hours. The total treatment per&xl wilibe 48 4 3 hours. 

After the treatment period of 48 S 3 hours, the, incubation solution will be replaced with 150 uL 
of supplemented KHB and will be incubated for 10 minutes to remove resMua1 positive control 
article. The supplemeate$KHB wU1 be reptaced with 150 pt ofs~pp~erne~~~ KHB containing 
an isoform-selective substrate, The hepatocytes will be incubated for 4 hours. 
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Test Article Iaterference Co~t~~~ 

Test article interferen$e control s?nples will be: included to i~vc~iga~e the possibility of 
interference by metaxalone or their rqetabolites. 

After the hepatocytes are e$ablished, sandwich medium will b@ removed nnd.the hepatocytes 
will be treated with an incubirtion solution cc&Gaining 40 ~~.~rn~~~~o~~ fur 24 4 1.5 hours. The 
incubation solution will be aspirated and replaced with inc~~,~io~ solution co~~~i~g 40 @vl 
metaxaione and incubated fqr an additional 24 f -1.5 hours, The total treatment period will be 
48 4: 3 hours. 

ARer the treatment period of 48 S 3 ‘hours, thy ingubation solution will be rqlaced with 150 PL 
of supplemented KHB and will be incubat@d for 10 minutes to remove &sid@ ~#axafane. The 
supplemented KM3 will be replaced with 1.50 pL of supplemented KHB containing 
1% acetonitrile, The hepatocytas will be imtibated for 4 hours, If i~t~rfer~~ce is observed in 
these samples, then Mutual Pharmaceuticals will be notified to determ~~ a course of action. 

CYP2C8 incubations will be termin@ed by adding 150 FL of acetonitrik All other incubations 
will be terminated by adding 15Q ML of ice-cofd methanof, Samples will be transferred to 
cryovials. If analysis daes not occwr im&diately after ~~c~bation~ samples will be stored at 
-7QOC f 10 “C. 

Anatyses 

In Vitro Technologies will’ measure, the fmation of metabolites from CYP,.isaform-selective 
substrates using the following bioanalytical procedures: 

Pbenacetia O-Deethybpe (CYP1AZ) 

The activity of CYPlA2 in hepatocytes will be de%ermined by measuring: the formation of 
acetaminophen. Samples Gill be analyzed using an LCiMS method. 

Coumarin 7-Hydroxyfase ~CY~A6~ 

Tke activity of CYP2A6 .in hepatocytes will be determiped by meas~jng the formation of 
“I-hydroxycournarin and iits conjugated derivatives, 7~ydrox~~~m~in glucuronide and 
7-hydroxycoumarin sulfate. Sampk will be analyzed using an HPLC-UV method. 

The activity of CYP2B :in hepa$ocytes will be determined by measuring‘ the formation of 
nirvanol. Samples will be analyzed using an LC/MS method, 

THXS DOCUMENT CONTAINS CONFIDENTIAL iN 
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Paclitaxel Q-Hydroxylas~ (CYPSCS) 

The activity of CYP2C8 in, hepatocytes will be determined by measuring the formation of 
6-hydroxypaclitaxel, Samples will be analyzed using an HPLC-UV method. 

Tolbutamide 4’-Methyl ElydroxyJase (CYPZC9) 

The activity of CYP2C9 in hepatoaytes will be determined by measuring the formation of 
4’-methyIhydroxytolbutamide, Samples wifl ‘be analyzed using an LCfM~ method. 

S-Mephenytoh 4’-Hydroxylase’(C“iTP2ClP) 

The activity of CYP2C 19 in hepatocytes will be determined ,by rne~~rjng the formation of 
4’-hydroxymephenytoin. %&pies w,ift be analyzed using an LClMS method, 

Dextrometborphaan O-l$emethyBase (CYPZD6) 

The activity of CYP2U6 in hepatocytcs will be determined by measuring the formation of 
dextrorphan. Samples will be analyzed using an LCMS method. 

Chlorzoxazone t.6Hydroxylase (CYSTS) 

The activity of CYP2El ih hepatoeytes will be determined by measuring me formation of 
6-hydroxychlorzoxazone. Sampbs wilt be analyzed using an W/MS method. 

Testosterone 6fhHydroxyJase ~~~3A4~ 

The activity of CYP3A4 in hepatocytes will be determined by measuring the formation of 
GP-hydraxytestosterone, Samples will be apslyzed using an HPLC-UV method, 

The concentratjon of metabolites wjJ1 be reported. Enzyme activity for each CYP isoform will 
be reported as specific activity ~prno~/rn~~~e/rni~~io~ cells) in the ‘presence @AT) and absence 
(SAC) of metaxalone. The;data will be expreskd as mean & staindard devi&iun. SAT relative to 
SAc for each CYP isoform kill be expressed as a percent using the foilowing equation: 

Except for test artMe interfere~ce,~~pjes, samples with Bach-calculated co~ee~tratjons below 
the lower limit of quantitation (LLOQ) will be assigned the LLQQ value for calcuiatiorr. 

THIS DOCUMENT CONTAWS CONFfD~NTiAL ~FORMA’~ION INTENDED ONLY FOR THE WX OF W VITR0 l-@3iNOLOGIEs, 
INC. AND MUTUAL PliARMACEUT”ICAL COMPANY. 
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The, bioanalytical data for CYP isoforms 641 be accepted in accordance witi the In Vitro 
Technologies standard operating ~~~~~~5) on ~oa~al~~cal data aeceptanoe. 

The test article may  be cytotoxic at one or more of the concentrat ions tested. This is an 
acceptable outcome of induction studies. 

Study Report 

A copy of the final study report will‘be issued to Mutual Pb~acenti~ais and will include, but 
not be lim ited to, the foilowing information: 

a  Participating Personnel 
o  Study Dates and IMa Retention 
0  Statement of Compl iance 
* Quality Assurance Statement 
0  Summary 
o  Introduction 

e  Experimental Methods 
* Results 
* Conelusions 
I, Description of Data Calculations 
* Copy of study protocol 

Data Retention 

In Vitro Technologies will ,retain all support ing documentat ion, ~~~l~ding raw data and written 
records, for a  period of up to five years fol lowiRg,isswance of the fins1 report. At’the end of this 
period Mutual Pharmace&icals will be notified to determine whether the data (excluding 
proprietary information) will be transferred, retained, or destroyed. 

THIS LXXUM~T KNI’A~NS 
INC. AND MUTUAL PHARMACEWICAL COMPANY. 
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Sponsar Approval 

This pr&w~l has been reviewed snd apptvwd by th? following: 

Jie Du, Ph.D. 
‘Sponsor Representative 
Mutual Pharmaceuticals Compmty 

This study will be conducted usiq good d~en~~on -pm&ices and using equipment that is 
properly mah#ained and wlibvatcd in accd~~nccs w’&h In Vitro T~~o~gies ~~ operating 
procedures. The study will be conduczted mder my scientific gtd$&mee and rn~~~~e~t. I have 
reviewed the procedures quttined in this pr@ocot. 

In Vitro Technofogies 
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