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Study Number: T4920.332 

Study Director: Li I,. Yang, Ph.D. 

Initiation Date: 86/05/07 

Review Completed Date: 86/07/31 

This study has been divided into a series of phases. Using a 
random s,ampling approach , Quality Assurance monitors each of 
these phases over a series of studies. Procedures, documenta- 
tion, eq,uipment, etc., are examined in order to assure that the 
study is performed in accordance with the U.S. FDA Good 
Laboratory Practice regulations (21CFR58), the U.S. EPA GLPs 

(40CFR792 and 40CFR160), and the OECD guidelines and to assure 
that the study is conducted according to the protocol. 

The following are the inspection dates, phases inspected, and 
report dates of QA inspections of the study. 

.INSPECT ON 86/05/06 - 86/05/06,TO STUDY DIR 86/05/06,TO MGMT 86/05/06 

PHASES: PROTCCOL REVIEW 

INSPECT ON 86/06/30 - 86/06/30,TO STUDY DIR 86/06/30,TO MGMT 86/07/02 

PHASES: MUTATION ASSAY: SCORING AND RECORDING PLATES 

INSPECT ON 86/07/30 - 86/07/30,TO STUDY DIR 86,'07/30,TO MGMT 86/07/31 

PHASES: FINAL, REPORT 

This report describes the methods and procedures used in the 
study and the reported results accurately reflect the raw data 
of the study. 
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SUMMARY 

The test article, GO539.02, was tested in the CEO/HGFRI'mutation assay 
in the alosence and present+ of an Amclor-induced rat liver S-9 activation 
system. The assay was cmdmted at dose levels of 20, 15, 10, 5 and 1 ug/ml 
in the non-activated study and at 150, 80, 40, 10 and 1 ug/ml in the presence 
of s-9. Under the conditions of the assay descri.ked in this report, G0539.02 
was considered negative in the absence of activation and suspect in the 
presence of as-9 acStivatedsysteminthecHo/HGpEFrm.ltationassay. 
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Mamrnaliancellculturesys~provideavaluable~~forassessingthe 
genetichazards of avariety ofpctentiallymutagenic agents. The CHO/HGm 
mutation assay was designed to select for m&ant cells which have beccme 
resistanttothepurineanalogue6-thiogmnine as a rwult of mutation at 
t.heX-chrmosme-linkednkedypoxanthine quaninephosphoribosyltransferase 
(HGPRIY) ltocus of tiese hamster mazy @HO) cells. This system has been 
demnstrated to be sensitive to the mutagenic action of a variety of chemicals 

(1) l 

Thepurposeofthis study istoassessthemutagenicpotential ofthe 
test ad.Cle based upon its ability to induce fomaxd mU~tiOns at the HGPRT 
locus of CHO cells. 

The test article, (20539.02 was received by Micrdbiological Associates, 
Inc. on May 2, 1986 and was assigned the cede number T4920. 
was&aracterizedbytheQmsoraspcwder~ 

?he test article 

Uponwceipt,thebstarticlemsdescribedaswhitepowderandwas 
stored at mm temperature. At the time of dose adminitition, the test 
article was dissolved in ethanol (EkOH), lot 1094, frcm F&mm Publickr 
Industries, Inc., Dayton, NJ, aMlctHIN8lM24 fzunU.5. Zndustrial Chemical 
co. TheliQonsorhas~ responsibility for the determination of the 
stability of the test article. 

Ekhyl methamsulfonate (DE), lot 953-0226, and Bmzo(a)pyrene (W), 
lot 13F-9006, were cbbined fmm Sigma CbniW Ccqmy, St. Lmis, ID. 
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Materials 

Mammalian Cells: cHO-Kl-BH4 cells (Dr. Abraham Hsie, Oak Ridge National 
Laboratories, oak Ridge, TN) 

Biological 
Reagents: Ham's F-12 mdium supplemented with 5% dialyzed fetal 

bavineserum (FES),1%penicillin-s~ep~~and1% 
L-glutamine (Fl2FBS5) 

Hank's balanced salt solution (HBSS) 
HBSs,ca++arxmg*-free(cm-~s) 
Tqp!+l, 0:05% in c3waBss 

"EC 
(TG, 2-amino-6-mercaptopurine), 20 nt4 in 

cof&tor pool: 4 x&I nicotinamide adenine dinuclectide 
phosphate (N&DP), 5 mM glucose-6qhosphate, 30 mM 
potassium chloride (El.), 10 m calcium CNoride 
10 H-4 magnesium chloride -12) and 50 nJM sodium 

(CaCl2), 

phosphatebuffer,pH8.0 
s-9, 9000 x g sllpematantofanAroclor-1254 iI&lced 

Fischer 344 rat liver hcmqenate 

Glasstubeswithscrewcaps 
Pipettes, assorted sizes 
Plastictis!suecultureflasksanddishes 

Supplies: 

CheTnicals: Solvent for test article (EtOH) 
B=-=o(a)nr- (Bap) 
Ethylmethanesul fomte (EE) 

Methods 

TheS-9msprepaxedaccordingtoestabUshedpmce&res. Adult male 
Fischer rats, 200-250 grn, were utduced by a single intraperitonea.l injection 
of Arcclor-1254 at a dosage of 500 m bcdy wei@t two days prior to 
sacrifice. Theanimlswere sacrificedandthelivers asepticallyremved. 
The excised tissue was rinsed three times in cold sterile 0.15 M KC1 and then 
hmqenizedina~lytronTissuemizerata concentration of 1:3 (w/v) in 0.15 
MKCl. The supmmatant fraction (S-9) was cAle&ed foUcming centrifugation 
at 9000 x g for 10 xunutes at 452oc, portioned into aliqmts for daily use, 
andstoredfrozenat-70°Cuikilused. EachkulkpreparaticnofS-9is 
assayed for its ability to mkabolize 2-aminoanthracene~and 7,l2 dimethyl- 
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benz(a)anthraceneto forms~~g~cbSalmonella~h~iumTR100. 

limediately prior to use, the S-9 was mixed with the cofactor pool to 
contain 100 ul. S-S/ml cofactor pool, 4 IN N?.DP, 5 n-M glticose-Gphosphate, 
30 lnM Kc!!, 10 InM caCl2, 10mMM$l2, and 5Or@C~diu1nphosphate buffer, pH 
8.0. The S-9 rxmztion mixture was stored on ice until used. 

The optimal dose levels for the mutation assay were selected following a 
preliminary toxicity test based on colony-foming efficiency. CHO cells were 
f3cposato solventaloneandtcnine concentitions of test article ranging 
frcm 1000 ug/ml to O.lug/ml for 5 hours at 37 + l°C in the presence and 
absenceofanexaz$moussoI,lme of n&abolic acthation. lyhe follcWing day, 
the txeated cells were trypsinized and IXSX!X+~~ at a derhty of 100 ~ells/60 
Rundish. The clonixq efficiq was detemuned 7-10 days later. Ihe cell 
sum&al of the test article treated groups are expressed relative to the 
solvent wntrol (relative cloning efficiency). 

lkennkationassaywasperfomed acco~toapmt~ldevelopedfrom 
published methodologies (2,3). Ezponentiallygzwiqg CHCH$-EH4 cells were 
plated in Fl2FBS5 at a density of 5 x lo5 cells/25 cm2 fbsk and were 
incubated at 37_+l°C in a humidified atnmsphere of 5% CO2 in air for 18-24 
hours. 

Thetimeof initiationofchemical~~twasdesigMtedasday0. 
Cells were exposed in duplicate to five concentrations of the test article for 
5 hol.l.rs at 37+1oc. 
conta~&ious 

metreatmentlnedi~consis~0f4nilFl2FBs5 
. concentrations of test article, and l.mJ, s-9 reaction 

murturefortheactiMtedstudy,and5mlF12E1Bs5~~~ifiingvariaus 
wncentrations of test article for the non-activated study. After the 
treabnentperiod, allmediawereaspimted, ~ecellswashedwithHESsand 
cultured in F12FES5 for an additional 18-24 hours at 37_+Z*C. At tkis time, 
thecellswerefllbtzilturedtoassess~~cityardtocontinuethe 
phenoQpicexpressionperi.cxI. 

Forevaluationofcytobxicity, the replicates frameachtreatment 
wnditionwerepcoledandsbcultured inF32FBS5-Hxl, intriplicate, at a 
density of 100 cells/60 ma dish. After7-lOdays ixlcubation, #ecQlonies 
Werefixtiwith methanol,stainedwith 1O%aqueousGiemsa,andcounted. 

For expression of the m&ant phm@ype, the replicatqs from each 
treatmentw~~onwerepoOledandsubculturedinF12FBs5indhrplica~, ata 
density of approximxtely lo6 cells/l00 mm dish. Subcu3.m as above at 2-3 
day in~swas enployed forthe7-9 dayexpressionperbd. Atthistime, 
selectionforthemutantphenotypewasperformed. 
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Fo~:seledcionofthe~r~istantphenotype, the replicates f-each 
tr~tmfx~tconditionwerepooled ti replated, in quintuplicate, at a density 
of 2 x lo5 cells/lOO mm dish in F12FBS5-Hx containing 10 uM 'JIG. For cloriing 
efficiency determinations, at the tinE? of selection, 100 cells/60 mn dish were 
plated in triplicate. After 7-10 days of incubation, the colonies were fixed, 
stained and cxsunted for both cloning efficiency aM mutant selection. 

EMS was used as the positive control in the non-activated study at a 
concentration of 0.2 ul/ml. EaP was used as the positive control in the 
activatedstudy ataconcen~tionof4 q/ml.. The solvent vehicle for the 
testarticlewasusedasthe solvent mrkrolatthe sameconcmtxationas that 
foundinthetestarticle-treatedgmups. Grcmthmedi~wasusedinthe 
untreated (negative) contml.. 

EValuatim of Test Results 

The q&toxicity effects of each treatment cotition are expressed 
relative to the solvent treated-control (relative cloning efficiency). The 
mItantfreqUenq (MF) foreachtxeatmmteondition is CdlNatedbydividing 
thetotdlnumberofmutantwlaniesbythemnnberof.cells selected (usually 
lo6 cells: 5 plates at 2 x lo5 cells/plate), corrected for the cloning 
efficiency of cells prior to xutant selection, and is qxessed as 
tlG-resmt aortants per lo6 clonable cells. Fore9cperMtal. conditions in 
whichnomtantwlonies areahserved, rmrtarrl freqmncieswfilbeexpressedas 
lesI;thiil~thefrequencycrbtainedwithortE!anrtantcolony. Mutantfrequencies 
gmeratedfmudoses givisq~lO%relativesurvismlarenotconsideredas 
validdatapoints. 

The calculatim ofmtagenicresponse intermof faldimrease inmutant 
frequency abwe the backgram rate does not provide a rel$abIle indication of 
thesignkficanceoftheabsewed~, sinceforscmf~lociwith 
~n~rmztantfrequencieswhichareverylawandfo~~~onlyafew 
coloniesmayke&semed inthecontrolqzerix~&~, a 2-to30fold b-xx-e 
innuxtantfreguencymaynotbesignifican~ For assays czharaeized by a 
wide degree of variation in the fmquency of spcmtaneous mtantsfourxlinthe 
negativeorsolventcontmls, aconfiti interval cankkcalculatedbythe 
application of a one-sided Studentqs t test (zO.05) from the historic 
hackg~~& mutant frequency (4). Inthislaboratorythe~~nfidencein~l 
for the CXO/HGPRlJ assay is 8.7/106 clonable cells. 'merefore, the mutagenic 
reqonseaftertreatrrr?ntwillbeconsideredsignificantcxilywhenthe 
treatmntmtantfrequemyisinc=reasedabuvethatofthesolvent controland 
theuntreatedcontrolby atleast8.7 nutants/106 clormble cells and also is 
at least twicethatofthe solventc0ntr0lardtheun~tedeontrol. 

The followi.rqcriteriawillbeusedasguidelines for interpr&ationof 
thedaixhcwmzr, theconclusionofthestudywillbebasedupontheStudy 
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Director~sevdluationand ihkrp~tationof~da~. Th@assaywillbe 
consideredpositive inthe event adose-deperxkntjmnmsse inmUtant frequenq 
is obsenved with one or more of the five concentrations tested induc* a 
mkant:frequencywhichis atleasttwicethatofthe sohentcontroland. 
untreatedcontrol, arxialsois inuxmedabovethatofthe solvent control and 
the untreated control by at least 8.7 mtants/106 clonable cells. The assay 
will be considered suspect if there is no dose response. but one or more doses 
induceafirutantfr~~wkichisconsideredsignificarrt. Theassaywillk 
considered negative if none of the doses tested i&u- a mutant frequency 
which is considered significant. 

Criteria for Mxrmination of a Valid Test 

The cloning efficiency of the solvent and untyeated controls must ke 
nolessthan5O%. Thespontaneousmutantfrequenq in the solvent aI@ 
untreatedcontrolsmustfallwithinthe 
cells. 

range of O-20 lnutants per lo6 clonable 

Records 

muta.ntfrequmcyatleastthreetimes 

Allrawdata,finalreport,andstairaed~tplatesaremaintainedin 
UrearchivesofMicrcbiological Associates, Inc. located& 522lFLiverRoad, 
Bethesda, MarylaM 20816. 
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RESUIZS AND DfSCUSSION 

Dose levels for the CIiO/EGPKI! assay were selected following a prelikimary 
toxiciQ test based upm cloning efficiency after tre&ment relative to the 
solvent control (Table 1). CHOcellswereexposedto scQventaloneandt0 
nine concxmtrations of test article Langing fmm 1000 to 0.1 ug/ml in the 
toxici~testintheabsenceamipresence of an S-9 ma&ion mixture. Dose 
levels of 20, 15, 10, 5 and 1 ucx/ml in the absence of S-9 and 150, 80, 40, 10 
and1ug,/mlinthepmzence of S-9 were selected for fuztber study. 

Thecytotoxiceffectsofa5hourtreatmentofCHOcells intbeabsence 
andpre+;enceofanexogenausmetabolicacti~tiansystemarepresented in 
Table2 (co ncurrent~citywithmutationassayrepe~ inTables 3 and 
4). Rel.ative to the solvent control, sumival (relative cloning efficiency) 
was 3%‘ 11%‘ 68%, 86% a.ttt 97% at 20, 15, 10, 5 and 1 ug/&. respectively, in 
the absence of S-9 and was 5%, 26%, 46%, 58% and 91% at 3.50, 80, 40, 10 and 1 
ug/ml in the presence of S-9. 

'Ihe activity of T4920 in the cHo/NGp# mtation assay affzer a 5 hour 
~~~tintheabsenceofanexogenous~~~cacti~tionsystemis 
presented inTable 3. !Mrteenxnkantcolonieswereobserved inthesoWent 
controlgroupforamutantfrequmcy of 12.9 per lo6 clonzible cells. Nineteen 
~~~lonieswereabservedintheuntreatedcontrolgKxJlpforaIlIutant 
freguency of 18.8 pez lo6 clonable cells. At dose levels of 15, 10, 5 and 1 
q/ml, atotal of 11, 15, 24 and4 thi czqumberesimgnrtantswere 
absewed. Ihermxtantfrequemy of none of tile test articzle treated group was 
~~~significantlyabovetheuntreatedcontrol. ~emtmtfrequencyat 
2Oug/mlwistootoxictoevaluate. lQ4Sirducedatcblof22imutmtsto 
yield a m&ant frequency of 381.0 xnrbnts/106 clonable cells. 

Theactivity ofT4920 intheCNQ/EEGPRTmtatimassayaftera5hour 
treatmantintheprwance ofanS-9 reacticmmixtum is&es~ted in 
Table4. a-sirteenmtantc&m.ieswemobsemedinthe~lventco~l~ 
foramtzmtfmqmcy of 13.0 per lo6 clonable cells. Fifteen mutant 
cloronieswereabsesvedintheuntYeatedcontrolgroupforanartantfr~~~ 
of 14.9 pz lo6 clonab~e cells. 
tutal of 24, 29, 10 and 18 thi. 

At duse levels of 80, 40, 10 rund lug/ml, a 
c2gumb+resistant nutzmts were &served. The 

rmrtantfz~iesoftwouf~~articletreatedgraupswas increased 
significantlyabmethecontmls. !Ihernutantfrequfxq at l5Oug/mlwastoo 
toxictoconsiderasavaliddatapoint. EaPinducedatotal of409mtants 
to yield a mutant frequency of 629.2 mulxnts/106 clonable cells. 
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TABLE 1 
CHO/HGPRT WTATION ASSAY 

Preliminary Toxicity Test 

-5.9 is.9 
Relative Relative 

Cloning Cloning 
Colonies/ Cloning Efficiencg Colonies/ Cloning 

2 

Efficiency3 
Treatment' Plate Efficient cm Treatment' Plate Efficient ? ('6) 

100 ug/ml 0 
0 
0 

30 q/ml 0 
1 
0 

10 ug,/ml 50 
32 
35 

3 Wml 55 
74 
51 

Solvent 
lEtOH) 

T4920 
1000 ughl 

82 
92 
99 

0 
0 
0 

300 ug/ml 0 
0 
0 

1 ug/ml 83 
78 
70 

0.3 ug/ml 80 
99 
85 

0.1 ug/ml 86 
92 
96 

0.91 100 

0 0 

0.39 43 

0.60 66 

0.77 85 

0.88 97 

0.91 100 

Solvent 
(EtOH) 

T4920 
1000 ug/ml 

300 ug/mi 

100 ug/mt 

30 q/ml 

10 ug/ml 

3 ug/ml 

1 ug/mt 

0.3 ug/ml 

0.1 ug/mt 

92 
99 
92 

0 
0 
0 

3 
4 

1% 

29 
24 
39 

24 
30 
50 

44 
55 
54 

68 
72 
75 

88 
92 
98 

95 
92 
90 

98 
92 
95 

0.94 

0.06 

0.31 

0.35 

0.51 

0.72 

0.93 

0.92 

0.95 

100 

6 

33 

37 

54 

77 

99 

98 

101 

1 Cells were exposed to the test article in the absence (- S-9) or presence (+ S-9) of an exogenous 
metabolic activation for 5 hours at 37zl'C; 

2 Cloning efficiency = total colonies comted 
100 cells x &r replicates 

3 Relative Cloning Efficiency = cloning efficiency of treatment group X 100 
cloning efficiency of solvent group 
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TABLE 2 
CHO/HCPRT WUTATION ASSAY 
C~%utrent Toxicity Test 

-f-O 

Relative 
Cloning 

Colonies/ Cloning Efficient 2 
Treatment:- P(atB Efficiencvz (X) . 

Untreated 
control 

solvent (EtOH) 

T4920 
20 ug/ml 

15 w/ml 

10 ug/ml 

5 w/ml 

1 q/ml 

E M S  

74 
76 

* 

* 

83 
75 

3 
1 
1 

10 
7 

10 

55 
47 
59 

68 
68 

* 

80 
* 

73 

41 
44 

* 

0.75 

0.79 

0.02 

0.09 

0.54 

0.68 

0.77 

0.43 

95 

100 

3 

11 

68 

86 

97 

54 

Untreated 
ccntrot 

Solvent CEtOH) 

14920 
150 ug/ml 

80 w/ml 

40 ug/ml 

10 us/ml 

1 us/ml 

BaP 

* 

66 
71 

n 
* 

75 

3 
4 
6 

17 
22 
18 

34 
33 
36 

45 
40 
44 

64 
69 

l 

10 
11 

9 

+-S-9 
Relative 

Cloning 
Colonies/ Cloning 

Treatmentl Platek 
EfficiewJ 

Efficient? (X) 

0.69 93 

0.74 

0.04 

100 

5 

0.19 26 

0.34 46 

0.43 58 

0.67 91 

0.10 14 

1 Cells were exposed to the test article in the absence (- S-9) or presence (+ s-9) of an emgemus 
metabolic activation for 5 hours at 37tl°C. 

' Clcning efficiency = total colonies counted 
100 cells x nunber replicates 

3 Relative Cloning Efficiency = clonina efficiencv of treatment groug X  100 

4* 
cloning efficiency of solvent group 

, plates Lost due to contamination 
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TABLE 3 

CWhtPRT MUTATION ASSAY 

NON-ACTIVATED STL0Y 

Clonins Efficiencv at Selection Total Mutants/IO6 
.Colonies per Dish Total CLoning Mutant Colonies/Selection Dish Mutant Clonable 

Treatment' 1 2 3 Colonies Efficient? 1 2 3 4 5 Colonies Cetls3 

Untreated 
control 

Solvent 
(EtOH) 

T4920 
20 ug/mt 

15 ug/ml 

10 ug/ml 

5 ug/ml 

1 ug/mt 

EMS 

100 104 100 304 1.01 4 8 0 2 5 19 18.8 

98 105 100 303 1.01 4 3 2 1 3 13 12.9 

14 23 22 

69 71 76 

76 80 82 

76 80 77 

82 81 81 

55 65 54 

59 0.20 

216 0.72 

238 0.79 

233 

244 

174 

0.78 

0.81 

0.58 

--------- too toxic to evaluate ..-...--.. 

1 4 2 1 3 11 

1 3 5 2 4 15 

4 2 8 6 4 24 

0 1 0 3 0 4 

40 43 44 50 44 221 

15.3 

19.0 

30.8 

4.9 

381.0 

' Cells uere exposed to the test article for 5 hours at 375'C. 
2 Cloning efficiency = Total Colonies Coveted 

Dishes Comted X 100 Cells/dish 

3 Mutants/l06 cloning cells = Total Mutant Colonies x 106 
Nw&er Selection dishes X Cloning Efficiency X 2 x IO5 cells 
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TABLE 4 

CHO/HGPRT MUTATION ASSAY 

ACTIVATED STtiY 

Clonins Efficiency at Selection Total Mutants/lo6 
-Colonies per Dish Total Cloning Mutant Colonies/Selection Dish Mutant Clonable 

Treatment' 1 2 3 Colonies Efficient? 1 2 3 i 5 Colonies Cells3 

Untreated 
control 

Solvent 
(EtOH) 

T4920 
150 ug/ml 

80 ug/ml 

40 ug/ml 

10 &/ml 

1 w/ml 

gaP 

96 110 98 

100 101 100 

!59 57 60 

b0 63 68 

70 71 70 

74 70 76 

89 82 82 

66 59 71 

304 1.01 3 0 6 1 5 1s 14.9 

301 

176 

191 

211 

220 

253 

196 

1.00 

0.59 

0.64 

0.70 

0.73 

0.84 

0.65 

2 5 14 1 13 13.0 

6 5 6 3 6 26 44.1 

6 2 5 4 7 21 37.5 

8 3 7 3 8 29 41 A 

0 1 14 4 10 13.7 

3 2 7 3 3 18 21.4 

75 87 7984 84 409 629.2 

' Cells were exposed to the test article in the presence of a S-9 reaction mixture for 5 hews at 37tl°C. 
z Ckning efficiency = Tots1 Colonies Counted 

Dishes Cowted X 100 cells/dish 
3 Mutants/IO6 clonable cells = Total Mutant Colonies 

Number Setection dishes X Cloning Efficiency X 2 x lo5 cells 
_ xl06 
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test. 
!I% positive and negative controls fulfilled the requirem6xk.s for a valid 

Under the conditions of the assay described in this report, GO539.02 
should 1~ consider+ nyative in the absence of activation and suspect in the 
presence of S-9 activation in the CRO/HGPKT mutation assay. 

13 

MICROBIOLOGICAL 
ASSOCIATES INC. 



Study No. T4920.332 

1. Hsie, A.W., Casciano, D.A., Couch, D.B., Krahn, B.F., O"Neil1, J.P., and 
Whitfield, B.L. 1981. Theuseof Ch.inesehamstercwaxycellsto guan- 
tify specific locus xwtation and to determine nukage+nicity of &k&k. 
AreportoftheGen+t?~xProgram. Mutation I?wmuzh =:193-214. 

2. Ma-off, R., O'Neill, J.P., and Hsie, A.W. 1981. Quantitative 
analysis of cytotoxicity and m&genicity of benzo(q)pyrene in mmmalian 
cells (CHO/HGPRI') . Chum. Biol. Interactions a:l-10. 

3. O'Neill, J.P., Ebimzr, P.A., Macbanoff, R., Him&, G.P. and Hsie, A.W. 
1977. A quantitative assay of mutation iMucti.on at the hypoxanthine- 
~~ephosphoribosyl~feraseloGusinchinesehamsterovarycells 
(CHO/HGPKLlsystem): Devel~t~definitionofthe~stem. MZutation 
ReseaKb @ :91-101. 

4. Gupta, R.S. and Sing, B. 1982. l4utagenicresponsesof five independent 
genetic loci in CXO cells to a variety of mutagens: development and 
&mxtzeri.stics of amutagm screening~~onselection for 
IIdtiple drug resistantm~. Mutation Res. %:449-466. 

14 

MICROBtOLOG1CAL 
ASSOCIATES INC. 



PROTOCOL AMENDMENT 

DATE: July 30, I.986 

SPONSOR : Procter & Gamble Company 
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CHO/HGPRT Mutation Assay 
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j THE PROCTER & GAMBLE COMPANY 

MIAMI VALLEY LABORATORIES 
P. 0. BOX 39175 

CINCINNATI, OHIO 45247 

April 30, 1986 

Dr. Steve Haworth 
Microbiological Associates, Inc. 
5221 River Road 
Bethesda, MD 20816 

Dear Dr. Haworth: 

This is ‘to authorize you to carry out the following study according to the 
attached protocol, and in conformance with the stipulations of our current 
Laboratory Services Agreement. 

Notice: I) This study is expected to be submitted to the following regulatory 
agency: . *FDA The study should be listed .on the Test Facility’s 
Master list of regulated studies. The stQufations of the pro- 
tocol are to be implemented in complete conformance with the 
appropriate regulations EFDA Good Laboratory Practice Regulations 
(21 CFR, Part 58) or EPA GLP Regulations (1K) CFR, Part 79211 with 
the following except ion : 

If two or more test substances appear on the protocol, it may be 
conducted as a single study, resulting in a single final report. 

2) Docunentation of the derivation, characterization, and stability 
testing of the test substance(s) will be the responsibility of 
the Sponsor. 

Test: CHO/HGPRT Mutation Assay 
Protocol No. : Special Protocol 

Test Substance No.: GO539.01 
Physical Form: Powder 

DE. Req. No.: BY0392S 

This is the sample that we were given a start date of 515186, verbals on ?/T/86 
and a final report date of 7/25/86. 

Four copies of the final report are needed as soon as possible, and are to be 
sent to my attention at the above address. 



THE PROCTER 8 GAMBLE COMPANY 

Dr. Steve Haworth 
MBA 
April 30, 1986 
Page 2 

Matters involving the scientific aspects of the work can be handled directly 
with the Sponsor’s Divisional Toxicologist or with Dr. E. D. Thompson. All 
unused samples are to be returned to the Divisional Toxicologist at the 
following address (the cost of shipment should be included in the study cost): 

Mr. J. E. Weaver Telephone No. (513) 530-2430 
The Procter & Gamble Company 
Sharon Woods Technical Center 
11511 Reed Hartman Hwy. - Room HE4929 
Cincinnati, OH 45241 

Complete both copies of the attached protocol by adding your study number, 
proposed start and completion dates, and have the Study Director sign and date 
them. The Study Director should define the start and completion dates on the 
protocol + Retain one copy and return one copy (which includes the study cost) 
to me along with a letter stating that you agree to do the work specified in 
the attached protocol. In addition, if you cannot meet the report dates, 
please let me know. 

The invoice for this study should be sent to: 

Mr. R. T. Lyons 
The Procter b Gamble Company 
11511 Reed Hartman Highway - 
Cincinnati, UH 45241 

Sincerely, 

THE PROCTER & 

Room No. I i&zD31 

GAMBLE COMPANY 
Research & Development Department 

Approved : 

Director, Human & Environmental Safety Division 

bg 
Attachments 
cc: Study File 

J. E. Weaver 
E. D. Thanpson 



. 1 

CHO/HGPW MUTATXON ASSAY 

’ --. 

1.0 PURPOSE 

The purpose of this study is to assess the mutagenic potential of 
a test article 01: its metabolites based on its ability to induce 
forward mutations at the hypoxanthine-guanine phosphoribosyl 
transferase (HCPRT) locus of Chinese hamster ovary (CHO) cells. 

2.0 TEST ARTICLE 

2.1 Identification: * Gos3Q, o/ 

2.2 Analysis: 
The Sponsor will b-e directly responsible for determ ination 
and documentation of the analytical purity and composition of 
the test article (see attached Test Article Characteri- 
zation form ) and the stability and strength of the dosing 
solutions. 

- . 2.3 Study No: msurf ARb i&l) 
. 

3.0 SPONSOR 

3.1 Name: 

3.2 Address: 
.-- 
2.3 Authorized 

4.0 TESTING FACILITY 

4.1 

4.2 

4.3 

Nam e: Division of Genetic Toxicology 
M icrobiological Associates, Inc. 

Address: 5221 River Road . Bethesda, Maryland 20816 

Study Director: Li L. Yang, Ph.D. 

SPGT332 060685 1 of 7 6 '-v.~ M lCROBlULOGlCAL 
pti ASSOCiATES INC. 



l 

5 .0  T E S T  S Y S T E M  

T h e  C H O - K  - F 3 H q  cel l  l ine  is a  p ro l ine  a u x o tro g h  witfi a  m o d a l 
c h r o m o s o m  
hou rs , 

h  n u m b e r  o f 2 0 , a  popu la tio n  doub l i ng  th e  o f 1 2 - 1 4  
a n d  a  c lon ing  e fficiency  o f usua l ly  g r e a te r  th a n  8 0 %  (2).  

This  subc lone  (01)  w a s  de r i ved  by  Dr . A b r a h a m  Hs ie , O a k R i d g e  
N a tio n a l  L a b o r a tor ies , O a k Ridge , T N . 

6 .0  E X P E R IM E M T A L  D E S X G N  

T h e  C H O /H G P R T  assay  w a s  d e s i g n e d  to  se lec t fo r  m u ta n t cel ls w h ich 
have  b e c o m e  resistant to  such  pu r i ne  a n a l o g u e s  as  6- th i o g u a n i n e  
(TG ) a n d  8 - a z a g u a n i n e  as  a  resu l t o f m u ta tio 'n  a t th e  X -ch romosome-  
l inked H G P R T  locus (3 ,4 ) . Th is  system  h a s  b e e n  d e m o n s tra te d  to  b e  
sens i tive  to  th e  m u tagen i c  ac tio n  o f a  var ie ty o f chemica ls  (2) . 

T h e  assays w ill b e  pe r fo r m e d  by  expos ing  C H O  cel ls fo r  5  hou rs  to  
five  c o n c e n tra tio n s  o f tes t a r ticle  as  w e ll as  pos i tive , n e g a tive , 
a n d  so lven t c o n tro ls  in  th e  p resence  a n d  absd ince  o f a n  e x o g e n o u s  
source  o f m e tabo l ic  ac tiva tio n , a fte r  w h ich th e  cel ls w ill b e  
cul tu r e d  fo r’s 7 -9  d a y  express ion  pe r i od . T h e  tre a te d  cel ls w ill 
b e  g r o w n  in  th e  p resence  o f 1 0  u M  T G  fo r  se lec tio n  o f th e  m u ta n t 
co lon ies . T h e  m u tagen i c  p o te n tia l  o f a  tes t a r ticle  w ill b e  
d e te r m i n e d  by  its abi l i ty to  i nduce  a  dose- re la te d  inc rease  in  th e  
n u m b e r  o f T&-res is ta n t m u ta n t co lon ies  w h e n  c o m p a r e d  to  th e  
so lven t c o n trol, 

6 .1  D o s e  Leve ls  
T h e  o p tim a l d o s e  levels  fo r  th e  m u ta tio n  assay  w ill b e  

7 . 6e lec te d  fo l l ow ing  a  pre l iminary  toxicity tes t b  s e d  
co lony- fo rm i rqe fficiency . 

u p o n  
A p p r o x i m a te ly  5  x 1 0  s C H O  cel ls 

w ill b e  s e e d e d  in  e a c h  flask  a n d  i ncuba te d  a t 3 7  +  l°C . 
E igh te e n  to  2 4  hou rs  later,  cel ls w ill b e  exposed - to  so lven t 
a lone  a n d  to  n ine  c o n c e n tra tio n s  o f tes ti a r t icle r a n g i n g  fro m  
0 .1  to  1 0 0 0  u g /m l fo r  so l ids a n d  0 .0 0 1  to  1 0  u l /m l fo r  
l iqu ids fo r  5  hours  a t 3 7  +  l°C  in  th e  p resence  a n d  a b s e n c e  
o f 'a n  e x o g e n o u s  source  o f g e tabo l ic  ac tiva tio n . T h e  
fo l l ow ing  d a y  , th e  t reated cel ls w ill b e  tryps in ized  a n d  
r e s e e d e $ ,a t a  dens i ty o f 1 0 0  cel ls /60 m m  d ish . T h e  c lon ing  
eff iciency w ill b e  d e te r m i n e d  7 -3 .0  days  ‘la te r , T h e  cel l  
survival  o f th e  tes t a r ticle - tre a te d  g r o u p s  w ill b e  expressed  . 
re la tive  to  th e  so lven t c o n tro l  ( re la tive  c lon ing  
e fficiency) . 

W h e n e v e r  poss ib le , th e  h i g h  d o s e  w ill b e  se lec te d  to -g ive  a  
cel l  surv ival  o f L O -30% . T h r e e  l ower  doses  w ill b e  selected,  
o n e  o f w h ich w ill b e  n o n - toxic. In  th e  e v e n t th e  tes t 
a r ticle  c a n n o t b e  d isso lved a t a  h i g h  e n o u g h  c o n c e n tra tio n  in  
a n  app rop r i a te  so lven t to  b e  cytotoxic or  if excess ive 
prec ip i ta tio n  o f th e  tes t a r ticle -so lven t so lu tio n  occurs  
u p o n  a d d i tio n  to  tf? e  t reczxent m e d i u m , th e  study wil l  b e  
c o n d u c te d  w ith  th e  m a x i m u m  c o n c e n tra to n  o b ta i nab le . 
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6.2 Frequency and Route of Adminstration 
Target cells will be treated for 5 hours by incorporation of 
the test article-solvent mixture into the growth medium, 
This technique has been demonstrated to be an effective 
method for exposing marnmalia-n cells in culture to 
concentrations of chemicals. 4 

6.3 Controls 

6.3.1 Negative control 
Untreated cells will be used as the negative control. 

. 6.3.2 Solvent control 
The solvent vehicle for the test article will be used 
as the solvent control. 
this test system, 

The solvents compatible with 
in order of preference, include 

distilled water or FL2 medium, dimethylsulfoxide, 
acetone and ethanol. 

6.3.3 Positive control 
Kthyl methanesulfonate (EMS) will be used as the 
positive control for the non-activated study. 
Benzo(aIpyrene (Pap) will be used as the positive 
control for the activated study. 

6.4 S-9 
Adult male Fischer-344 fats, 200-250 gm, will be induced by a 
single intraperitoneal injection of Aro.clor 1254 at a dosage 
of 500 mg/kg body weight two days prior to sacrifice, The 

.- 
;;Eo;i; will be sacrififed and-the livers aseptically 

. The excised tissue wall be rinsed three times in 
cold sterile 0.15 H KC1 and then homoge:nized in a Polytron 
Tissuemizer at a concentration of 1:3 w/v in 0.15 M KCl. The 
supernatant fraction (5-9) will be collected following 
centrifugation at 9000 x g for 10 min a;t 4 2 2'C, portioned 
into aliquots for daily use, and stored: frozen at -7O'C until 
used. - . . .._ 
Immediately prior to use, the S-9 will be mixed with the 
cofactor pool to contain 100 ul S-O/ml reaction mixture of 
approximately 4mM NADP, SmM glucose-6-phosphate, 1OmM MgC12, 
30mM KCl, 1OmM CaCl , and 5OmM sodium phosphate buffer, pH 
8.0 (3). The S-9 riaction mixture will. be stored on ice 
until used. 

7.0 METHODS 

7.1 Preparation of Target Cells 
Exponentially growing CHO-K1 -Bii cells will be plated in F12 
medium supplementgd with 5% diiffyzed serum (P12E’BSS) at a 
density of S x 10 cells/25 cm flask and will be incubated 
at 37 + l°C in a humidified atmosphere of S 2 1% CO2 in air 
for 18=24 hours. 

SPGT332 060685 3 of 3 
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7.2 Treatment of Target Cells i 
The time of initiation of chemical treat&t will be 
designated as day 0. 
cultures, 

Cells will be exposedr in duplicate 
to five concentrations of the thst article 'for 5 

hours at 37 + 1'C. The treatment medium Will consist of 4 ml 
F12FBS5, 1 rni S-9 reaction mixture, and 50 ul of control or 
test article diluted to the appropriate concentration in 
solvent for the activated study or 5 ml F12PBSS and 50 ul of 
control or test article diluted to the appropriate 
concentration in solvent for the non-activated study. 
the treatment period, 

After 
all media will be aspirated, the cells 

washed with HBSS and cultured in Fl2FBSS at 37 + l°C. After 
18-24 hours incubation, the cells will be subcurtured to 
assess cytotoxicity and to continue the phenotypic expression 
period. 

7.3 Identification o,f Test System 
Using a permanent marking pen, or computer generated labels, 
the cytotoxicity and mutation plates willibe identified by 
the study number and a code system to designate the treatment 
condition, test phase and replicate plate number. 

7.4 Estimation of Cytotoxicity 
For evaluation of cytotoxicity, the replicate from each 
treatment condition will be pooled and oubcultured in 
FlZFBSS, in triplicate, at a density of 100 cells/60 mm dish. 
After 7-10 days incubation at 37 + l°C in 5 + 1% CO in air, 
colonies will be fixed with 95%‘ m&hanol, stzined wsth 10% 
aqueous G iemsa, and counted. Cytotoxicity will be expressed 
relative to the solvent-treated control cultures. 

7..5 Expression of the Mutant Phenotype 
For expression of the mutant phenotype, the replicates from 
each treatment condition will be pooled and subcultured 
FlZFBSf in duplicate 
cells/100 mm dish. 

, at a density of no greater than 10 
4-n 

Subculture as above at 2-3 day intervals 
will be performed for the 7-9 day expression period. At this 
time, selection for the mutant phenotype will be performed. 

7.6 Selection of the Mutant Phenotype 
For selection of the %-resistant phenotype, the duplicate 
flasks-from each treatment cbndition will be potled and five * 
replicate dishes plated, at a density of 2 x 10 cells/ZOO mm 
dish in FlZFBSS-Hx containing 10 uM TG. Por cloning 
efficiency at the time of selection, 100 cells/60 mm dish 
will be plated in triplicate in medium free of TC. After 
7-10 days of incubation, the colonies will be fixed, stained 
and counted for both cloning efficiency at selection and 
mutant selection. 
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8.0 * 

. 

EVALUATION OF TEST RESULTS -- 
The cytotoxicity effects of each treatment condition are expressed 
relative to the solvent-treated control (relative cloning 
efficiency). The mutation frequency (MF) for each treatment 
condition is calculated by dividing the total numbersof mutant 
colonies by the 
plates at 2 x 10 

pber of cells selected (usually 10 cells: s 
cetls/plate), corrected for the cloning 

efficiency of cells prior tg mutant selection, and is expressed as 
TG-resistant mutants per 10 clonable cells, For experimental 
conditions in which no mutant colonies are abserved, mutation 
frequencies will be expressed as less than the frequency obtained 
with one mutant colony.. 

The calculation of mutagenic response in terms of fold inc:ease in 
mutation frequency above the background rat& does not provide a 
reliable indication of the significance of the-observed response, 
since for some loci with spontaneous mutation frequencies which 
are very low and for which only a few colonim may be observed in 
the control experiments, a Z- to 3-fold increase in mutation 
frequency may not be significant. For assays characterized by a 
wide degree of variation in the frequency of spontaneous mutants 
found in the negative or solvent controls, a'confidence interval 
can be calculated by the application of a one-sided Student's t 
test (pLO.05) from the historic background mutation frequency (1). 
In this laboratgry v the confidence fntirrval for the CHOJHGPRT 
assay is 8.7/10 clonable cells. Therefore, the mutagenic 
response after treatment will be considered significant only when 
the treatment mutation frequency is increate above that of the 
solvent control by at least 8.7 mutants/l0 clonable cells and 
also is at least twice that of the solvent control. 

The following criteria'will be used as gufde%ines for inter- 
pretation of the data; however, the conclusion of the study will 
be based upon the Study Director*s evaluation and interpretation 
of the data. The assay will be considered pssitive in the event a 
dose-dependent increase in mutation frequency is observed with one 
or more of the five concentrations tested inducing a mutati.on 

'frequency which is at least twice that of the solvent control and 
also is increa$ed above that of the solvent c~ontrol by at least 
8.7 mutants/l0 clonable cells. The assay will be considered 
suspect if there is no dose response but one or more doses induce . 
a mutation frequency which is considered significant. The assay 
will be considered negative if none of the doses tested induce a 
mutation frequency which is considered significant. - 
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9.0 CRITERIA FOR DETERMINATION OF A VALID TEST --_II_- 
The cloning efficiency of the solvent and untreated controls must 
be no less than 509. The spontaneous mutation frequency in the 
solvent and untreated controls must fall within the range of 0-20 
mutants per 10 clonable cells. ! 
The positive control must induce a mutation frequency at least 
three times that of the solvent control. 

10.0 FINAL REPORT 7 
A report of the results of this study will be prepared by the 
Testing Laboratory and will accurately describe all methods used 
for generation and analysis of data. Data will be presented in 
tabular form for the relative cytotoxSc effects of each condition, 
the total number of mutants observed , and the mutation frequency 
for each treatment group, 

\ . 

11.0 RECORD AND SPECIMEN ARCHIVES 

11.1 Records 
Upon completion of the final report, all raw data and 
reports will be maintained by the Regulatory Affairs Unit of 
Microbiological Associates, Inc. in accordance with the 
Terms and Conditions. 

11.2 Specimens 
All specimens, such as stained plates, will be held in 
storage as long as the quality of the preparation affords 
evaluation and in accordance with the Terms and Conditions. .C 

12.0 -GOOD LABORATORY PRACTICES 

This study will be performed in compliance with the provisions of 
the Good Laboratory Practices for Nonclinical Laboratory Studies. 

Will this study be submitted to a re uiatory agency? 
If so, to which agency or agencies? 5 

L, 
($. FbA ---A&i- - 

Does the Sponsor reque 
solutions be returned? 
Does the Sponsor reque 

Test Article dosing 



. . . - 

. 

13.0 SCHEDULE E EVEfITS 

13.1 Proposed Initiation Date: 

13.2 Scheduled Completion Date: 

I 

! __ 
I 

1 

t 
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7i IL----- SITEK RESEARCHI LAKIRATORIES 
1 1 

TEST FOR CHEMICAL INDUCTION OF MUTATION AND DIFFERENTIAL 
TOXICITY IN MAMMALIAN CELLS IN CULTURE 
THE L5178Y TK+/- MOUSE LYMPHOMA ASSAY 

F I NAL.. REPORT 

rest Substance Identification: G0539.02 

Ui VI. si crnal Request Document Number: BY0440 

‘rest Substance Lot Number: 02 

Test Substance Description: White Powder 

Storage Conditions: Room Temperature 

Date Test Substance Received: September 13, 1985 

'Test Initiation Date: October 31, 1985 

Final Report Dater December 5, 1985 

Sponsor: The Procter & Gamble Company 
Miami Valley Laboratories 
P-0. Eox 39175 
Cincinnati, Ohio 45247 

Sponsor '5 Representative: E. D. Thompson, Ph. 
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5 SITEK RESEARCH LAJSQIZATOR$S 

A k 1 

QUALITY ASSURANCE UNIT'S STATEMENT 
OF GENERAL LAPORATORY PROCEDURES' COMPLIANCE 

STUDY NO. 0024-2400 

SPONSOR'S TEST ARTICLE I.D. G0539.02 

To the best of my knowledge this study was performed &n 
compliance with the GLP regulations for nOncllnlCa1 laboratory 
studies and the GLP standards for health effects as described 
rn 21 CFR part 58 and 40 CFR Part 772, respect&vely. In thrs 
context the facilities, equipment, personnel, methods, 
practices, records, controls and reports have been rnspected 
per the QAU standard operating procedures and found to be In 
compliance with the above regulatory requirements, 

The following phases were inspected for thls study: 

Jnsm2stion Date 
11/4/85 

11/4/85 

ltical w 

Preparation of clonincr medium for the 

Mutation Assav 

Addition of cells to the cl&r flasks 

FUidings Reported to Study Director li@j,fss 
Date 

Findings Reported to Hanagement .11/5/85 
Date 

Slgnatwe Date e/k 

Form No, 6-6 
06/13/65 -2- 



SUMMARk ---___ 

The F'rocter and Gamble Company's test article GO539.02 was 
tested for it5 potential to induce mutations in the L5178Y 
Tt:::+/- Mouse Lymphorna llcttation Assay at the thymidine kinase 
1 ecus ,. The test article was also tested to determine if it 
was differentially toxic to L5178Y TK+/- cells versus L517SY 
Tt:::- / - ccl 15. 
- (.I . 5 

Cultures were treated at concentrations of 1.0, 
6, 0. 31 , 0. 18, 0. 10, 0. 056, 0.031 and O,Of7 ug/ml in the 

absence of exogenous activation and at concentrations of 20.0, 
15.0, 11 .25, 8.44, 6.33, 4.75, 3.56 and 2.67 Leg/ml in the 
presence of Aroclor-induced rat liver S-9 plus cofactors 
(S-9 mix). 

The results indicated that in the absence of exogenous; 
activation, the test article induced a significant increase in 
the mutant frequency of treated cultures as ccsmpared to the 
mutant frequency of the corresponding salvent control 
cultures. The response was also dose dependent e In the 
presence of S-9, all of the treated cultures that were cloned 
had mutant frequencies that were not significantly greater 
than the mean mutant frequency of the corresponding solvent 
control cultures, The relative total growth for these 
Cultures ranged fram 9% to 23 “A. fn regard to differential 
toxicity to TK+/- cell5 versus TK-/- cells, no dignificant 
difference in toxicity was observed. The suspension growth, 
relative cloning efficiencies and total growth for the TE+/- 
cells and TK-/- cells were similar throughout the concentra- 
tion range tested. 
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Study Number W24-2400 

R. 
This study was conducted by P. kirby, F’h. D. , lx. Pant, PI. S. , 

Brauninger, B.S. y I:::. Schweitzer, B.S., and T, Vandermark, B.S., 
from November 2, 1985, to November 22, 1985, at SXTEK Research 
Laboratories. The experimental procedure used to perform this 
study is described in the study protocol. 

The purpose of this study was to evaluate‘ the test article 
for its ability to induce mutatians at the thy,mzdine kinase 
1 ocus of L5178.v Tt:::+/- Mouse Lymphoma ccl Is and to determine if 
the test article was differentially toxic to LS178Y TK+/- 
cells as compared to L5178Y TIC-/- cells. 

-4- 



tlA-I-Eli’ I ALS AND PIETW3DS -_.-._.---_._-._ .---.. .__^” _.. 

I ND I CATOR CELL-S 

Source --- 

The l-5 178Y TK+/‘- Mouse Lymphoma cells, clune 3.7.2C were 
originally obtained from Dr. Donald Clive, Burroughs Wellcome 
Company, Research Triangle Park, North Carolina, on October 
17, 1984. The ccl 2’3 were subcul tured, cleansed of TK--/- ccl ls, 
and cryopreserved in a large number of ampules for L5178Y Tk:::t/- 
a55ayS.. A sample of these cells was reconstituted, tested for 
mycoplasma contamination, and found to be free of mycoplasma. 

The L5179Y Ttr-/- Mouse Lymphoma ccl 1s were derived from 
the LS178Y TK+/- line described above by selection in soft 
agar cloning medium containing trifluorothymidine (3 ug/ml). 
After 10 to 12 days’ incubation in the soft agar cloning 
medium, this colony of TK-/- ccl Is was isolated and cultured 
to a large population. These cells were cryopreserved and 
were designated by SITE% as lot number 032885A. 

CONTROL SUBSTANCES 

Positive Controls 

Ethyl methanesulfonate (EMSI, which induces mutation at 
the TK locus without metabolic activation, was used at 1.0 and 
0 .5 ul/ml in the non-activated system. The source and lot 
number pf the EMS used in this study are given below. 

source: Kodak Lot Na.: CIllE 

7,12-Dimethylhenz (ajanthracene (DMBA), which causes 
mutation at the TK locus with metabolic activation, was used at 
5.0 q/ml in the activated system. The source and lot number 
of the DMBA used in this study are given belaw. 

Source: Kodak Lot No.: Cl3A 

Solvent Control5 

IPMSO was used to dissolve EMS. The source and purity of 
<he DMSO batch used in this study are given below. 

Source: Fisher Scientific Co. Lot No.: 744197 

CAS Reoistrv Number: 67-68-5 
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Study Number C)(;)24-24(;1r:1 

Certificate of tot ,,,,,._ f%g,gwi,y,5-i5;: Actual 
Appearance !clear, colorless liquid) F.T. 
Density (grams;/ml) at 25°C 1 . 0 9 5 
Freezing point 18.2”C 
Residue after evaparation (11 . I:, r:, “s ‘/ 
Color (AF’HA) 5 
water 0. 08% 

The other positive cantrol substance, DMBA was dissoked 
in acetone to mak::e the stock:: solutions. The saurce and put-i ty 
of the acetone batch used in this study are given below. 

Source: Fisher Scientific Ca. &t No.: -73503 1 

CAS Reaistrv Number: 67-64- 1 

Certificate of Actual Lot Analysis: 
Appearance (clear, colorless liquid> 
Density (grams/ml) at 1115O 0.7EE7 
Residue after evaporation 0.0002% 
Color (AF’HA) 5 
Water 0.5% 

EXPERIMENTAL PROCEDURES 

The experimental procedures used for this study are 
described in the study protocol. 

The stability of the test and control subgtances under 
the experimental conditions was not determined by SITEK 
Research Laboratories. 

DESCRIPTION OF DATA CALCULATIONS 

Suspension Growth (SG) 

The SG for each culture was determined by the following 
formula: 

SG = Day 1 Cell Cont. X Dav 2 Cell Cont. 
Day 2 Cell Cont. Day 2 Cell Cont. 
After Adjustment After Adjustment 

Note: If the concentration of cells per ml in a culture 
never exceeded the starting concentration of 0.3x10* cells/ml, 
the SG was rated at 0. 
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Study Number (:1(:)24.-r:4~3(:~ 

Fe1 at i ve St++~pensi on Growth (RSG) -----... . . . . ..-w.. ..--. .” --. -_.-._ 

‘l-he RSG for each culture was det.ermined as Colfows: 

HSG = SG x -------- 1 t:, (:) 
Solvent Ave. SG 

Cloninca Efficiency (CE) 

The CE for each culture was determined a% follows: 

CE = five. Colonies/UC Plate X 1 t:, 0 
2W Cel 1 s Seeded 

Mutant Frepuency (MF) 

The MF for each culture was determined by the following 
formula: 

MF = Ave. RM Co1 onies/Plat$- X 2 (1 t:, 
Ave. VC Colonies/Plate 

Induced Mutant Frecauency (IMF) 

The IMF for each culture was determined by subtracting the 
average MF of the solvent control cultures from the culture’s MF. 

Relaiive Cloninq Efficiency (WCE) 

The RCE for each culture was determined as follows: 

RCE = Cul tw-e ‘5 Ave. Colonies/VC Plate X 1 I:) 0 
Solvent Controls' Ave. ColoniesNC Plate 

Relative Total Growth (RTG) 

The RTG for each culture was determined as follows: 

RTG = RSG x RCE 
100 

ARCHIVES 

All raw data, information pertinent to this study and 
study report(s) will be maintained in SITEK Research 
Laboratories archives. 
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RES\JLTCi ----M-c-. 

RANGE FINDING TEST 

A Range FL ndinq Tes;t was not perf Grimed on test. art1 cle 
GO539 ,, 02 . Dr . Ed Thompson of the Procter ?t Gamble Company 
had specified the concentration range for testing the test 
articre in the assay (see Protocol, page 2, Special Instt-uc- 
tions). 

MUTAT ICIN ASS(1Y 

In the absence of exogenous activation, the cultures 
were treated at concentrations of 1.8, 0.56, 0.31, O.iG, 
0. lC:, 0. 056 , 0.031 and 0. 017 ug/ml ; and in the presence of 
S-9 plus cofactor5, cultures were treated with concentrations 
of 20.0, 15.0, 11.25, 8.44, 6.33, 4.75, 3.56 and 2.67 ug/n,l. 
The results of the assay are presented in Tables 1-9. 

Key to Tables 1-9 

Table No. Substance Type of Data Cell Type 

1 GOfi39.02 NA Cloning Data TK+/- 
2 GO!539.02 S-9 Claning Data TE+/- 
3 Pos. Control5 Cloning Data T#+,‘- 
4 60539.02 NA & s-9 Total Growth -l-t::+/- 
5 Po5. Control5 Total Growth Tt::+/- 
6 60539.02 NA Cloning Data TK-/- 
7 60539.02 S-9 Cloning Data TIC-/- 
8 G0539.02 NA & s-9 Tatal Growth Tf::-/- 
9 60539.02 NA & s-9 Differential Toxicity TIC+/--&TIC:-/- 

These results indicate that in the absetxe of exogenous 
activation the test article induced significant dose-dependent 
increases in mutant frequency in cultures treated with 0.31 ug/ml 
and above. These cultures had total growth of 33% or less. 
The next lower concentration of 0.18 ug/ml had: a mutant 
frequency that was approximately 1.70 times greater than the 
mutant frequency of the solvent control cultures. This 
culture had 128% relative tota growth. 

Two cultures treated in the presence of S-9 had mutant 
frequencies that were elevated, but not twofold greater than 
the mean mutant frequency of the solvent controls. The 
cultures treated with 11.25 ug/ml and 8.44 ug/ml had 1.78 and 
1.97 fold increases, respectively. These cultures had 16X and 
15% relative total growth. The remaining cultures had mutant 
frequencies that were very near the background level. 
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An addi t.ional set of coritrols was al so run in this assay 
to check the reslstiince of TK-/- cells and the susceptabil Ity 
of Tk:‘+/- ccl 1s to TFT exposure, As expected, the growth of 
Ttr:+/- ccl 15 was effectively stopped while the 'fb:'--/- cells grew 
essentially at the same r-ate as ccl 1 s not e:xpoFied to TFT. 
This data is not presented in this report, but is maintained 
in the study notebook. 

Differential Toxicity --_- TqC 

Ttie results o+ the total growth data for the TP.:+/- ccl 1s 
and Tt:::-/- cells have been summarized in Table 9, These, 
results clearly indicate that the test article caused 
equivalent responses in suspension growth, clonal growth and 
total growth for the TK+/- and TK-/- ccl 1 s. 
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TABLE 1 (TK+/- cel.ls) 

l$l7flY TKt/- ASSAY - CLONING DATA 

NITHOUT ACTIVATION 

STUDY DIRECTOR:Paui E. Kirby, Ph.D. STUDY NUMBER: 0024-2400 2_b.fERINEN? vo: E-i 

TEST DOSES IN:ug/rl TEST ARTICLE I. D. : SC-0024 SCLVENT:ETOH 

---- --- .__-___ -a----..--- --------_l____ 
TEST COLONIES PER PLATE AVERAGE/ COLONIES PER AVERAGE / CLONING PI U I ANT !HLUCtD FiELliT I’JE 

ARTICLE IN RESTRICTIVE COLONIES VIABLE COUNT COLONIES EFFI- FREQUENCY Ml= I TOT&L 
CONCENTRATION MEDfUti (RN) RM PLATE (UC) PLATE VC PLHTE CIENCk (MF)/I* 1 1:) * GRCWTb! 

1 2 3 1 2 3 ---_-_--------__ 
1.0 123 132 155 137 126 t4f3 173 -144 75% -1 84 1 3 1.1 7 7 1 

0.56 184 188 187 186 t93 205 188 195 90% 191 1 T : ? 7. 3 
0.31 224 220 272 241 157 156 15a 157 79% 3 I) 7 .-, = - II. J _. 28-l. 
0.18 101 119 122 114 234 247 260 237 124% 42 ‘. c .a L 1 TIEi:; 

-P 0.10 73 60 29 54 208 257 177 214 ! Cl 7 7. 5 (1 -4 16?3: 

E% 0.056 0.031 -2 -2 -2 -2 -2 -2 NA NA -2 -2 -2 -2 -2 -2 NCI NA Nfi NA NA Ni4 N P!t, H HA NC4 
0.017 -2 -2 -2 NA -2 -2 -2 NA NA NIJ N ii Nii 

I 

! 

AVE. ;ol- .- 
SOLVENT 1 28 27 44 33 144 120 157 140 7 <I % 47 ‘JEtiT ?lF 
SOLVENT 2 44 22 41 34. 10s 114 132 117 59 % 62 54 
I==fD==PI=P===PPlertPZIC +==Zr==P==Errf==1-,,-,,, ----'--3===5=I-------------------------------------------------------- ----.--- --cI-----------I_---_^_____________^____----------------------- 

-l=CULTURE LOST 
-2=NOT CLONED 

TABLE PREPARED BY: _ DAIE: 
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TABLE 3 (TK+/- cells) 

L5178Y TK+/- ASSAY - CLONING DATc\_ 

POSITIVE CONTROLS 

STUDY DIRECTClR:Paul E. Kirby, Ph.D. STUDY NUMBER: Oi124-2400 EXFERIMENT ilD:B-1 

ENS DOSES IN:ul/ml TEST ARTICLE I. D. : SC-0024 SDL'iENT:EtlS=fit+lSO 
DtlBcI DOSES IN:ug/ml [I M  tj L\ = /i [I E ‘I t.j b] t 

- -- -- I--. --.----_--. -.---. - - _-___. 
TEST COLONIES PER PLATE AVERAGE/ COLONIES PER AVERAGE/ CLONIHG !I i! T  ct H T I t lC~UCEL "nELATI?rE 

ARTICLE IN RESTRICTIVE COLONIES VIABLE COUNT COLONIES EFFI- F F; E b !! E ti C  \ PlF , TOT&L 
CONCENTRATION tlEDIUfl (RM) Ril PLATE (VC) PLATE Vi: PLATE CIENCt iMPI/!" 1 3 c, GROWTH 

1 2 3 1 2 3 ~- 
EilS 

1.0 177 171 181 176 13 13 5 10 5’! 3521:l ‘i464 7: ’ 
0.5 336 373 354 334 65 73 67 68 34% 1041 ‘?a5 ,;; 

AVE. SDL- 
I 

F SOLVENT SOLVENT 2 1 25 36 50 25 -1 18 23 43 
T> 

106 106 130 127 110 129 115 121 58% *55J% 4l.l 71 VEIIT y. "1F 9 
===‘P===‘==r==r== ff=I=I====001Pr=‘===P==3====a======P11=======================~===============~==========~===================== 

cr: 
====ltl===PZ=PIPPXPrIe=z=t==lt t==r==e=I======ePP========rr”2===r================~==~~==~=~=~========~=~=~----~=~=.=-~==.~~~==== ---- 

Dtl%A 
7.5 207 180 186 191 92 88 88 89 45L ‘ 424 ; :; !_! 7 0 %  
5.0 188 181 164 178 116 136 120 121 62% 237 21; 6 7 f 

AVE. SD!.- 
SOLVENT 1 
SOLVENT 2 

r=r=PCrPPP=3==t=IIIIrI=====Z===;===-=======~===~==~~==~===~=~=~~==~===~~==~=~====~======~=========~=====-=~~====== 
EMS=Ethyl aethanesulfonate 
DtiBA=7,12-disethylbent(a)anthracene 

-l=CULTURE LOST 
-2=NOT CLONED 

TABLE PREPARED BY: r~fiTt:: -&!!L 



TABLE 4 (TIC+/- cells) 

-------- -.--------e-- 

WITHOUT ACTJVCITION 
!. 1.4 ts.514 
0.56 0.51E 
1:) . 3 1 v.522 
ir..lS 0.814 
0. 10 l .VEb 

it. 056 1 ir2’2 . 

0.031 1.134 
t5 . 0 1 7 0,96b 

J . t 
-. Ei 51 . - 
7, . 7 

1 'i! . 7 

16.1 
14.7 
17.5 
15.0 

1 3 ‘? 
195 
157 
247 
214 

NA 
N R 
kA 

\ 
SOLVENT AVE. NO. 

x4!. SOLVENT 1 0.952 1,477 15.6 AVERAGE 140 COLONIES 
15.9 129 

SOLVENT 2 0.911 1.593 16. I 117 
==‘==========I=P====ES==tPD==I====================================~=========================== 
WITH S-9 ACTIVATlON 

20.0 0.187 0.206 0.0 0% NA N4 NA 
15.0 0.365 0.569 2 -? 13x 122 66% 9% 
11.25 0.506 0.605 3:; 22% 137 74% lb% 

8.44 0.407 0.756 3.4 19% 146 78% 157. 
4.33 0.526 0.908 5,3 30x 133 72% 22% 
4.75 0.521 1.011 5.9 33% 128 69X 23% 
3.56 0.702 1.199 9,4 53% NA Nk NA 
2.&7 .o. 839 1.417 13.2 74% NA NA NA 

SOLVENT AVE. NO. 
SOLVENT 1 0.983 1: 655 18.1 AVERAGE 199 CRLONIES 

17.8 136 
SOLVENT 2 1.011 1.553 17.5 173 
-----------P---,,----------- ---m------- ----‘-“““““‘~ I=Prl===BeP==‘tEII=II==P==‘P1811 =Z====r====EP==t=t======== 

-l=CULTURE LOST 
-2=NOT CLONED 

TABLE PREPfiRED 
(Signature) 
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TABLE 5 (TK+/- cells) 

------__-----_-___----~------~--------------------------------------------------~~ ..--__ 
E !? S 

SOLVENT AVE. KU. 
SOLVENT 1 1 . Cl 9 9 14 t.2.e I ‘7 , 9 AVERAGE 121 CDLONIES 

20.7 118 
SOLVENT 2 1.158 1.664 21.5 115 
-----------_-_--_---c______ -----------~----,----------=====I======E=====================~========================= 
-.“------------ -------------================-------------------------------------------------------- --------------------------------------------------------== 

DtlFk 
7 .5 0.5bb 1. iJ8S 6.8 42% 89 71% 3 cj ;‘. 

68% 124 98% 67% 

SaLVENT AVE. NO. 
SOLVENT 1 1.011 1.433 16.1 AVERAGE 145 COtIlNIES 

16.4 126 
SOLVENT 2 0.947 1.595 16.8 106 
===========t=========================r================================================= 
EtiS-Ethyl methanesulfonate 
DHBA=7,12-dlsethylbenzta)anthracene 

-l=CLILTURE LOST 
-2=NOT CLONED 

. 
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TABLE 6 (TK-/- cells) 

L517GY TK+/- ASSAY - CLONING DATA 

WITHOUT ACTIVATION 

STUDY DIRECTOR:Paul E. Kirby, Ph.D. STUDY NUtlBER:O024-2400 EXPERIMENT NO:B-1 

TEST DOSES INrug/ml TEST ARTICLE i.D.:SC-0024 SOLVENT:ETOH 

TEST COLONIES PER PLATE AVERA8E/ COLONIES PER AVERAGE/ CLONING HUTANT INDUCED RELATIVE 
ARTICLE IN RESTRICTIVE COLONIES VIABLE COUNT COLONIES EFFI- FREQUENCY HFf TOTAL 

CONCENTRATION HEDIUH (RR) RM PLATE (VC) PLATE VC PLATE CIENCY (HF)/l* 106 GROHTH 
1 2 3 1 2 3 

1.0 -2 -2 -2 NA 124 131 127 127 b4% NA NA 21x 
0.36 -2 -2 -2 NA 114 84 139 112 56% NA NA 18% 
0.31 -2 -2 -2 NA 117 112 116 115 58% NA NA 23% 
0.18 -2 -2 -2 NA 120 116 99 112 56X NA NA 29% 

I 0.10 -2 -2 -2 NA 88 111 13b 112 56% NA NA 68% 
F 0.056 -2 -2 -2 NA -2 -2 -2 NA NA NA NA #A 

0.031 -2 -2 -2 NA -2 -2 -2 NA NA NA NA NA 
0.017 -2 -2 -2 NA -2 -2 -2 NA NA NA NA NA 

AVE. SOL- 
$OLVENT 1 -2 -2 -2 NA 163 132 139 145 72% NA VENT MF 
StiLViNT 2 -2 -2 -2 NA 
=PPISPf=l=tZ=PDIIPIIP==ft 91 ,_‘S,__,__!P”_____,_pz_______““T______””-------~~----------- tt=t==fPIPXXPPf00tIOII=‘t==PILPIP _--_----------------____c_______________- -------v.---e.-_----_ 

-l=EULTURE LOST 
-2=NOT CLONED 

TABLE PREPARED BY: DATE : /;+/ii !i-- 



TABLE 7 (TIC-/- cells) 

L5178V TKtf- ASSAY - CLONING DATA 

WITH S9 ACTIVATION 

STUDY DIRECTORtPaul E. Kirby, Ph.D. STUDY NUMBER:0024-2400 EXPERItlENT NO:b-1 

TEST DOSES fN:ug/rl TEST ARTICLE I.D.:SC-0024 SOLVENT: ETOH 

TEST COLONIES PER PLATE AVERAGE/ COLONIES PER AVERAGE/ CLONING MUTANT INDUCED RELATIVE 
ARTICLE IN RESTRICTIVE COLONIES VIABLE COUNT COLONIES EFFI- FREQUENCY MF/ TOTAL 

CONCENTRATION flEDIUtl (RR) RtI PLATE (VC) PLATE VC PLATE CIENCY (MF)/l* loa GROWTH 
1 2 3 1 2 3 

20.0 -2 -2 -2 NA -2 -2 -2 NA NA NA NA NA 
15.0 -2 -2 -2 NA 88 132 139 120 60% NA NA 12% 
11.25 -2 -2 -2 NA 90 117 98 104 52% NA NA 13% 

8.44 -2 -2 -2 NA 168 173 179 173 87% NA NA 24% 
6.33 -2 -2 -2 NA 116 107 110 111 56% NA NA 19% 
4.75 -2 -2 -2 NA 116 09 103 102 51% NA NA 17% 
3.56 -2 -2 -2 NA -2 -2 -2 NA HA NA NA NA 
2.67 -2 -2 -2 NA -2 -2 -2 NA NA NA NA NA 

AVE. SQL-~ 
SOLVENT 1 -2 -2 -2 NA If0 171 tao 174 87% NA VENT HF 
SOLVENT 2 -2 -2 -2 NA isi 170 186 169 85% NA NA 
**************************************************~*******~~~~~~-~~~-~~~~~~~~~~~~~-~~~~~~~--~~~~~~-~~--~~~~~~~~~~~~~~~ ~-~~~~~-~~~~^~~-~---__________^______^__----~~~~~~~~~~~~~~~~ 

-l=CULTURE LOST 
-2=NOT CLONED 

TABLE PREPARED BY: 



TABLE 8 (TK-/- cells) 

---------_----------_ 
WITHOUT ACTIVATION 

1.0 (J , 4 5 (I! 
1”’ . 5 85 . v- ‘.J , ,, / 4 
0. ;! 0.429 
u. 1s 0.468 
0. lo 0.782 
lj , 1:) 5 b 0 .566 
0 . !j .3 1 0.867 
I;1 , 0 1 7 0.808 

(; . 5 7 b 
(;I, cjb5 
9 . 7 b 3 
(9 ,697 
1,235 
1 325 . 
1.233 
1.412 

SOLVENT AVE. ND. 
SOLVENT 1 0.979 1.291 14.0 AVERAGE 145 COLONIES 

14.5 121 
SOLVENT 2 0.993 1.364 15.1 97 
=======================e=-Plt'=5===3============================================================= 
WJTH S-9 ACTIVATION 

20.0 0.187 0.228 0.0 0% NA NA NA 
15.0 0.360 0.611 2.4 17% 120 7 0 %  12% 
11.25 0.391 0.731 3.2 22% 104 61% 13% 

a. 44 0.413 0.777 3.6 24% 173 101% 24Z 
6.33 0.428 0.881 4.2 291 111 65% 19% 
4.75 0.461 0.816 4.2 29% 102 60% 171 
3.56 0.613 1.177 8.0 55% NA NA NA 
2.67 0.721 1.392 11.2 76X HA NA NA 

SOLVENT AVE. NO. 
SOLVENT 1 0.871 1.527 14.8 AVERAGE 174 COLONIES 

14.6 171 
SOLVENT 2 0.022 1.573 14.4 169 
---------_------------- ----w-w ““““‘““““““‘-“r-“““=--‘-“” --------PIP==============*= _----------^---------------- _---_-_--------------------- 

- l=CULTURE LOST 
-2=NOT CLONED , 

TABLE PREPARED %Y:&.iiid 
(Signature> 
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Summary: -.- 1.. - Resul ts af rj~f ,ferentlal. To::ici.t)r’ Test 

(:,.(-:I 2 4 - 2 4 'j!l 
Study No. 

-_-- kz ----..--_ -- _.,_ 
Expermental Procedure 

CONCENTRATION 
uq/ml 

RSG RCE FiTG 
It::--/- l-t::+/- l-t:::-/- l-t::+/- .--..- Tt:::-//---- Tt:‘+/-- -- 

WITHOUT ACTIVATION 

I . 0 2(j% : 
(1) . 56 19% 
0.31 26% :: 
(3 . 18 32' / I - : 
Cl . 1 i. 74% : 
0. wxl 57% : 
0. 031 82% : 
0.017 87% : 

WITH S-9 ACTIVATION 

20.0 0% : 0% NA : NA 
15.0 17% : 13% 70% : 66% 
11.25 22. '/ : i&L 77. 61% : 74% 

8.44 24% 
6 .33 29% f 

19% 101% : 78% 
3(j% 65% : 72% 

4.75 29% : 35% 60% : 69% 
3.5 6 55% : 55% NA : NA 
2.67 76% : 74% NA : NA 

1 (xi% : 116% 21% : 27% 
93% : 151% 18% : Zz% 
95% : j--73'/ &b. 25". / : 28% 
92% : 191% 29% : 128% 
92% : 1 &da% 68% : 189% 
NA : NA NA : NA 
NA : NA NA : NA 
NA : NA NA : NA 

NA : NA 
22% : 9% 
13% : 16% 
24% : 15% 
19% : 22. '/ 
17% : 25% 
NA : NA 
NA : NA 

NA = Not Applicable 
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The results of the l.3178~ TK+/-- House Lymphama Assay 
conducted on test article 43X33 9. 02 Indicated t/-tat under these 
test conditions the test article induced a por;itzve, do,;e- 
dependent response in tt-te absence of at-1 exogef1c2us activation 
system. In the presence of S-9, al 1 of the cultures had 
mutant frequericies that were within the range o+ the mean 
mutant frequency of the corresponding sol vent contra1 
cultures. 

The resul t s of the test for differential toxicity of the 
test article to TK+/- celle versus TK-/- cells indicated that 
no differential toxicity was evident. Equivalent resporises 
for suspension growth, clonal growth and total growth were 
observed in cultures of the two cell types treated with the 
same doses of the test article. 
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PJ4OTOCOL DEVIATION 

Deviation No.: 1 

Sponsor: The Procter & Gamble Company 
Miami Valley Laboratories 
P.O. Eox 39175 
Cincinnati, Ohio 45247 

Testing Facility: SITEK Research Laboratories 
12111 Parklawn Drive 
Rockvi 1 le, Mary]. and a(3352 

Study No. : 

Test Wticle I.D.: 60539. 1:,2 

1. Reason for the Deviation 

On page 2, Special Instructions, item 2, Dr. Thompson had 
specified that TFT (1 ug/ml) should also be used as a positive 
control to treat TK+/- and TK-/- cells. This procedure was 
mistakenly omitted when the assay was initiated. 

Corrective Action 

The omission was real ized on the second day pf the expression 
period. Additional cultures were established from the solvent con- 
trol cultures of the TK+/- and TK-/- cells. Half: of these cultures 
were treated with TFT and half were left untreated as negative 
controls. Approximately 24 hours after addition of the TFT, the 
concentration of cells per ml was determined for each culture, and 
this parameter was used to determine if the TFT was differentially 
toxic to the T#+/- cells versus the TK-/- cells. 

Effect on Study Inteority 

This deviation did not have any compromising effect on 
the study’s resultsg especially since the sensitivity of TK+/- 
cells and resistance of TK-/- cells to TFT was demonstrated as 
specified above. 

APPROVAL 

Paul E. Kirby 

00_//,/&..- 
Date 



THE PROCTER 6 GAMBLE COMPANY 

Test for -- 

PROTOCOL NO. C293 

Chemical Induction of Hut&ion and Differential 
Toxicity & Mammalian Cells in Culture 
the L5178Y E+‘ 

--- R House Lymphoma Assay 

Issue Date: September 12, 1985 
Supersedes Issue Dated: NEW 

Test Substance Identification Number (TSIN) 11 IEos37.uq 

Divisional Request Document Number (DRD) # & q ocic~~ 

sonsor: 

Testing Facility: 
(To be filled in by 
Operations Section) 

1 

Purpose: 

Justification for 
Selection of Test 
System: 

Route of Administration -a 
of Test Substance and 
Reasonfor Choice:- --- 

Records to be 
naintai=dF 

The Procter h Gamble Company 
Cincinnati, Ohio 

SITEK Research Laboratories 
12111 Parklawn Drive 
Rockville, MD 20852 

Study t? OZXL+~$‘&CJ 
(To be filled in by 
Testing Facility) 

To determine the potential of a test substance to 
induce mutations at the thymidine kinase (T 1 oc s  of 
cultured L5178Y TK+" mouse lymphama cells. * g LY 
and to determine if t e 

3 
test s  bstance 

entially toxic to Tr v  or Y is differ- 
TK+ g cells. 

The L5178Y/T*'" mouse lymphoma cells clone 3.7.2C is 
the system of choice due to the amount of background 
data available. I21e measurement 6f toxicity to Tr/” 
cells is appropriate because solae crasses+of compounds 
produce false positive results due to differential 
toxicity to the two cell types (Tp’” WS. Tr’“), 

l[N VITRO with and without metabolic activation. 
Route specsfied by test procedure.’ 

All records that would be required to reconstruct the 
study and demonstrate adherenoe to- the protocol. 

Protocol - Page 1 of 11 



THE FROCTEil  6 GAMBLE COMPANY PROTOCOL NO. C29B (Cont’d) 

Test for Chemical In&&ion of Mutation JWXJ Differential -- 
Toxicity & Mammalian Cells in Culture 

F the L5178Y ‘IF Mousezhoma Assay v-m 

Issue Date : September 12, 1985 

Test Substance(z) 
DRD Description 

TSIN f 
Expiration 

Physical Form Date 

G  0~39 .O’L 712 dL6 

(Check one) Storage Conditions: 

CXL Room temperature 
C 1 Other 

I 3 Refrigerator I 3 Freezer 

. 

Unless the solubility properties of the test substance 
are provided by the Sponsor or the solubillty 
properties are available fran another sources a 
suitable solvent ntust be found for the test substance 
prior to testing using the Standard Operating 
Procedures of the Test Facility. 

@See Appendix 1 for abbreviations and glossary of terms. 

Protacol - Page 2 of 11 
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THE PROCTER 6 GAMBLE COMPANY PROTOCOL NO. C29B (Cont’d) 

Test for Chemical Induction of Mutation and Differential e--p 
Toxicity fn Mammalian Cells in Culture 
the L5178Y TK eezhzaz --e 

Dose Preparation 

Chemicals : 

Dosage Level: 

Issue Date : September 12, 1985 

When possible dissolve the test substance in FOP. A 
100X concentrated solution is preferable, but If the 
material is not soluble at that concentration, less 
concentrated solutions may be prepared. If the pH of 
the FOP changes, adjust to neutrality before 
proceeding. Do not test a suspension unless agreed to 
by the sponsor. Up to 3.0 ml of the FOP solution ma8 
be added to the final dosing solution. Since 6 x  10 
cells must be present in the final dosing solution, the 
cells will have to be concentrated such that the test 
substance solution (in FOP) and the cells make a 
total volume of 6.0 ml e.g. lf 3~.0 ml of the 
concentrated test substance (in FOP) were added to 
the figal dosing solution, then 3.0 ml of cells with 
2 x  10 cells/ml would also be added. The remaining 
4.0 ml will either be S-9 mix or F P. 
of the dosing solution is 10 ml. 9 

Final volume 
he order of addition 

should be test substance, S-9 mix or FOP, then cells. 

If the test substance is not water soluble, then 100X 
concentrated solutions should be prepared in a suitable 
solvent. Up to 100 ul of these salvents may be added 
to the final dosing solutions. The order of addition 
should be the 8ame as above. If the S-9 mix becomes 
acidic, discard the tube and ad just the pH of the test 
substance solution. The preferred solvents, in order 
of preference, are dimethyl-sul foifde , ethanol, and 
acetone. Any other solvent which shows no toxic effect 
to the L5178Y cells and no significant Increase in 
background mutation frequency at the levels used is 
acceptable subject to approval by the Sponsor. 

Positive controls and other chemicals to be used for 
testing will be purchased fran a cxmnercial source or 
obtained from the Sponsor. Chemicals are stored 
according to the reconxnendations of the coaxuercial 
supplier or Sponsor. After completion. of the assay, 
unused ooaknercially obtained chemicals may be saved for 
future use. Excess chemicals obtained f’rom 8 Sponsor, 
however, will be either returned or discarded at the 
discretion of the Sponsor. 

AU solut&ns of the test substance are prepared 
cm the day of the test. Doses are ohosen on the basis 
of the toxicity test described In $ht Toxicity Test 
Sect ion. A canplete mutagenicity assay consists of at 
least t 1) five cloned doses of the test substance (See 

Protocol - Page 3 of 11 



THE PROCTER a GWBLE COMPANY PROTOCOL NO. C29B (Cont'd) 

Test for Chemical &nd,uct%on of Hut&ion e Differential --- 

the L5178Y TK e-e 
Issue Date: September 12, 1985 

Dosage Level (Cont’d): mutagenicity test section for criteria used for 

Test System 
Identification: 

Test System: 

. . 

Test System Storage: 

selection of doses to be cloned) ‘2) a solvent control, 
(both 1 br 2 are tested with and without activation) 
3) a positive control of ethyl methanesulfonate (MS), 
(a mutagen that does not require activation) and 4) a 
(20positive control either of 2-acetylaminofluorene 
(AAF), 7,12 dimethyl benzanthracene (DMBA), 
benzo(a)pyrene (Bap), or Dimethyl nitrosamine (DMN) 
(mutagens that require metabolic activation by an s-g 
fraction obtained frun the livers of rodents induced 
with a chemical such as Aroclor). In some special 
cases the S-9 fraction used will be obtained frcm the 
livers of uninduced rodents. In these cases, the 
positive control used will be dimethylnitrosamine 
(DMN). 
[ 1 Other, specify: 
Note 
A concentration analysis of the test substance - 
vehicle mixture(s) will w; will not [ 1 be required. 

If a concentration analysis is required: 

t 1 Prepare a sufficient quantity of the most 
concentrated test substance - vehicle mixture(s) 
so that a portion can be returned to the Sponsor’s 
Divisional Toxicologist. 

Shipping Instructions 
Send approximatelys@ -/W&ml. Send t II frozen; 
[fl under ambient conditions; [ 1 other 

I 1 Analyze the test substance - vehicle mixture(s) 
for test substance concentratZoh using the 
analytical method in Appendix . 

Individual cultures and cloning plates are to be 
identified according to the Standard Operating 
Procedures of the Test Facility, 
L5178Y/TK+“, clone 3.7.X mouse lyzophoma cells were 
obtained fraa 0. Clive, Res arch Wangle Park, N.C., 
Burroughs-Uellcaoe Co. 7 TT - cells. are obtained from 
the above stock culture by plating Sn aelective cloning 
medium. The clone Is grown to saturation in FlCP 
medium, then xposed to 1 vg/ml TFT In FtOP overnight 
to remove TK+ $0 cells. 

Frozen stocks of the L5178Y clone 3*7.X cells are 
prepared and matntaSnecl in a liquid nitrogen freezer 
according to the Standard Operating Procedures of the 
Test Facility. 

Protocol w Paor h nf 11 



THE PROCTER & GAMBLE COMPANY PROTOCOL NO. C29B (Cont’d) 

Hethods: 

Toxicity Test: 

Test for Chemical Induction of Hutatioo and Differential --* 
Toxicity In Ha maliz Cells in Curture 
the L5178Y TK v heFh=a Assay --- 

Issue Date : September 12, 1985 

Cell Line -m 

The Tp’- 
TIT” 

clone 3.7,2C L5178Y cell line and the 
clone are maintained as growing suspension 

cultures according to the Standard Operating Procedures 
of the Test Facility. The medium used is Fischer’s 
Medium for Leukemic Cells of Hice containing 
approximately 10% (v/v) horse serum and supplemented 
according to the Standard Operating Procedures of the 
Test Facility. Medium may be obtained from a suitable 
commercial supplier as a powder ,’ or 1X or 10X liquids. 

The Tel’ cultures are periodicall,y cleansed free of 
spontaneous TIT” mutants by treatment of stock 
cultures with THMG according to the Standard Operating 
Procedures of the Test Facility. Cultures used for the 
assay are cleansed within he two week period prior to 
initiation the study. )I Tr * cultures are grown 
approximately 24 hrs in 1.0 ug TFT in F, P within a 
two-week Period before initiation of a s udy e to remove 
TK+‘” cells. 

Preparation of E f4icrosomal 
Metabolic Activation System 

Non-Induced stg Fraction 

Enryme (s-9) 

A liver mlcrosoaml enzyme (S-9) activation sy$tp is 
employed in this assay to detect .promutagens. * S-9 
is prepared by the homogenization of minced livers from 
COntmerCi8lly obtained male * Spragw-Hawley rats t200- 
275 @us). S-4 may be purchased or prepared according 
to the Standard Operating Procedure% of the Test 
Facility. 

Aliquots of the S-9 are stored frozen below -7OOC until 
used. 

Induced s-9 Fraction 
Induced S-9 tkaction is prepared from rats given a 
single intraperitonedl injection of 8 polychlorinated 
biphenyl (Aroclor) in corn oil five days prior to 
sacrifice. The standard dO8e of jbroclor is 500 mg/kg 
body weight. The Aroclor used for fnJection may be 
either a 2:l mixture of Aroclor 1242:Atoclor 1254 or 
Aroclor 1254 alone eccording to the St8nd8rd Operating 
Procedures of the Test Facility. 

In addition to limitations imposed by the solubility of’ 
8 SUbst8nce. the levels at tiich it can be tested for 
mutagenicity are determined by its toxic effect on 
L5178Y cells. As 8 result the toxicity of a compound 
is first ttsted over 8 wide range of concentrations. 
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we PROCTER 4 GAMBLE COMPANY , . PRO?WCOL )IC. C29B (C&t’d) 

Chemical Induction of Mutation and Differential 
Toxicity s  MammaliE Cells in ZXture 
the L5178.Y TK e&Lymphoma Assay 

Issue Date : September 12, 1985 

Toxicity Test (Cont’d): Toxicity is measured by the ability of a given dose of 
test substance to inhibit the kpension growth of 
treated cultures. The method and length of exposure of 
cells to chemical and incubation conditions are similar 
to those used in the Mutagenicity Test Section. The 
exact procedure is conducted according to the Standard 
Operating Procedures of the Test Facility. 

The doses of test substance are determined fran the 
information obtained in the toxicity test. From these 
results, the highest dose of test substance to be used 
in the mutagenicity test is chosen to give substantial 
or canplete toxicity relative to the solvent control. 
W ithin the limits of predictability of the toxicity 
test, subsequent doses are chosen .to span the range of 
relative toxicity to a level where little or no 
relative toxic effect is observed. 

Mutagenicity Test: S-g Mix (Metabolic Activation System) 

Prior to dosing the cells, S-9 mix will be prepared by 
combining S-9 fraction with a neut.ralized solution of 
NADP and sodium isoeftrate. The final concentrations 
of each component in the cultures during treatment are 
100 ul/ml S-9, 2.4 mg/ml HADP, and 4.5 mg/ml sodium 
isocitrate in FOP. The S-9 mix will be prepared 
shortly before use from freshly thawed S-9 fraction. 
Unused portions should be discarded at the end of the 
day. 

Dosjng, Expression Growth and ClonSng of &ells -- -- 

Each sample will be prepared by combining the test 
substance, 4. ml of S-9 mix or 4 .O ml F P and then 
adding 6 x  10 i! L5178Y TX+‘- or Tr/’ eel!& to a 
labeled, sterile 50 ml centrifuge. The volume of cells 
will depend on the concentration of the test 
substance. Final volume of the teat substance and 
cells should be 6.0 ml (Sea Bose Preparation Section). 

Each sample vessel is then gassed uith 5iz CO+-air, 
sealed and incubated at 3‘7 f 2 *C on a roller drun for 
four hours. The cell samples are then centrifuged 
(approximately 200 X g), the supernatant discarded, and 
the cells washed twice with fresh Flop. Ihe cells 
are then resuspended in Flop at a concentration of 
approximately 3 x  105 cells/ml, base$ on the original 
cell number of 6 x  lo6 cells per culture prior to 
treatment with chemlcel, and all samples incubated as 
described above for a two or three day expression 
period aceordlng to the Standard Operating Procedures 
of the Test Facility. During the expression period, 
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WE P;R~CTER 6 GAMBLE cokmwf . , PROTOCOL NO. C29.B (Cont’d) 

Test for Chemical Induction of Mutation and Differential -- 
Toxicity in Ha malian Cells in zturc 

- the L5178Y TK heEh=a- -P- 

Issue Date : September 12, 1985 

Mutagenicity Test 
(Cont’d): - Dosing, Expression Growth and Cm& of Cells (Cont’d) -- -- 

the cell concentration is dete 
F 

ined daily and all 
cultures are diluted to 3 x  10 cells/ml if 
necessary, in order to keep the cells in an active 
state of growth. 

At the end of the expression period, doses are chosen 
for cloning based on the relative toxicity shown during 
the expression period. In general, ,dose levels which 
exhibit from 10 to 90% relative growth inhibition 
during the expression period are chosen for cloning. 
However, if that level of toxicity is not achieved 
within the solubility limits of the compound, then 
dose(s) showing less than 10% inhibition may be cloned. 
Dose levels showing greater than 90% growth inhibition 
will not be cloned. A pormtion of .each culture is 
centrifuged and resuspended in F, P: The appropriate 
dilutions are then made and a par ? 5~n of each sample is 
plated on Petri dishes in soft agar medium with and 
without the selective agent (TFT) according tc the 
Standard Operating Procedures of l&e Tgst Facility. 
Three dishes for each sample at 1 x 10 cells/plate 
are prepared in TFT medium. Three, dishes for each 
sample at an estimated cell number from 100-200 
cells/plate are prepared in cloning medium without 
selective agent. All petri dishes are then incubated 
at 9 k  2 *C for lo-14 days to allow colonies to form 
from individual cells. At the end of this time, the 
number of colonies on each plate, la counted. The 
number of viable cells (survivors) originally placed on 
the plates containing the TFT medium is determined from 
the number of colonies in dishes containing the non- 
selective medium. The number of Tirr’” mutants is 
determined from the number of colonies in dishes 
containing the TFT medium. 

Test For Di~ffetential -- A cuqture of TIC’” cells is dosed by the 
Toxicity procedure outlined for Ti?/- cells’in the 

same 

mutagenicity Test Section. Following the dosing, 
200 <ells p&r plate are added to the-colonlng medium 
withoyt selective agent. The plates are incubated as 
outlined in the mutagneicity test. 

A comparison between the number of T @ ‘” and TIT” 
colonies in the non-selective growth medium is the 
measure of differential toxicity. 
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Tti! ,kROCTER 6, GAMBLE COMPANY PROTOCOL NO. C29B (Cont’d) 

Test for Chemical Induction of Mutation and DSfferential -- 
Toxicity & MTl)_malian Cells in Giture 
the L5178Y TK --- Mouse Lymphoma Assay 

Issue Date : September 12, 1985 

Protocol Changes: 

Results: 

Report: 

If it becomes necessary to change the approved 
protocol) verbal agreement to make this change should 
be made between the Study Director and the Sponsor. AS 
soon as practical, this change and the reasons for it 
should be put in writing and signed by both the Study 
Director and the Sponsor’s Divisional Toxicologist. 
This document is then attached to the protocol as an 
amendment. 

Results of each test are considered independently, but 
in order to be considered a valid .test, the spontaneous 
mutation frequencies observed for the negat ve controls 
should be no higher than 150 mutants per 10 8 
survivors . In addition, the mutatian frequencies 
observed for the postive controls must exceed the 
negative control mutation frequencies by at least 3 
fold. 

Final Report 

A report of the results will be prepared for this study 
by the contract laboratory within 34 days frcm the 
completion of the study. ‘he FepOrt will include, but 
not be limited to, the following: 

The raw data are reported for each, negative and 
positive control and each dose of substance. Raw data 
consist of dose preparation information, the daily cell 
concentrations, the number of viable, colony-foFming 
cells on each petri dish containins non-selective 
medium, and the number of TFT-resiktant colony-forming 
cells on each dish. A mutation ‘frequency (the number 
of TFT-resistant colony-forming cells per unit 
survivor) and the fold increase in mutation frequency 
relative to the solvent control is, determined for each 
sample. The induced mutation frequency, the mutation 
frequency of each saPrple minus the spontaneous mutation 
frequency shown In the solvent controls may also be 
determined. In addition to the mu’tation frequencies, 
the percent survival relative to the control is 
reported for each sample for both the expression period 
growth in suspension and the overall growth (the 
relative suspension growth, corrected for viability as 
determined by the plating efficicnc3y in non-selective 
medium) . 
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fnE PROCTER 8 GAMBLE COMPANY PROTOCOL NO, C29B (Cant t d) 

Test for Chemical Induction af Mutation and Differential -- 
Toxicity 2 Haqmalian Cells in Eture 
the L5178Y TKt’” - - V-W House ,LymphomaA‘ssay- 

Issue Date : September 12, 1985 

Report (Cont’d): Final Report (Cont’d) 

This report shall conform to all requirements outlined 

in Section 58.185, Subpart J, Good Laboratory 
Practices Regulations. 

Sponsor: bL J E CLk ci . ~ChWJ . co., J-J&- 
Divisional Toxicologist 

Date Approved by Sponsor’s Divisional Toxicologist /a/t 9 l&J’ 

Proposed Starting B: JQ & a. lS8s” 

1 

Proposed Completion Date: R) 

Study Director: 

Study Cost: $7,335.00 > 
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THE FfROCTER & GCMBLE COMPANY 

PROTOCOL - APPENDIX 1 

Abbreviations and Glossary of Terms: 

1. 2.A.AF 

2. TFr 

3. Cloning medium- 

4. DMN 

5. DMSC) 

6. EMS 

7. FOP 

8. QOP 

9. Gassing - 

10. NADP w fl-nicotinamide adenine dinucleotide phosphate 

2-acetylaminofluorene 

Triflurothymidine 

Fischer* s  Medium for Leukemic Cells of Mice Supplemented 
as described below for F P and with approximately 201 
(v/v) horse serum and 0. s  2-0.372 nable agar according to 
the Standard Operating Procedures of the Test Facility 

dimethylnitrosamine 

dimethylgulfoxide 

ethyl methanesulfonate 

Fischer’s Medium for Leukemic Cells of Mice supplemented 
with sodium pyruvate) Pluronic F68, and penicillin- 
streptanycin according to the Standard Operating 
Procedures of the Test Facility 

FOP plus approximately 10X (v/v) horse serum 

Replacement of the air in a culture vessel with 5X C02- 
in-air by purging with C02-air mixture 

11. Selective cloning 
medium - Cloning medium containing TFT according to the Standard 

Operating Procedures of the Test Facility N 

12. S-9 - The supernatant obtained by centrifugation of a homo- 
genate of liver at 9000 X g. 

13. TK - thymidine Mnase 
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Deviation No.: 

Sponsor: 

Testing Facility: 

Study No.: 

Test Article I.D.: 

PROTOCOL DEVIATION 

1 

The Procter & Gamble Company 
Mi ami Val 1 ey Laborator i es 
P.O. Bow 39175 
Cincinnati, Ohio 45247 

SlTEK Research Laboratories 
12111. Parklawn Drive 
Rockville, Maryland 2(:)852 

C:,O24-24OC~ 

60539.02 

1. Reason for the Deviation 

On page 2, Saecial Instructions, item 2, Dr. Thompson had 
specified that TFT (1. ug/ml) should also be used as a positive 
control to treat TK+/- and TV:-/- cells. This procedure was 
mistakenly omitted when the assay was initiated. 

Corrective Action 

The omission was realized on the second day of the expression 
period. Additional cultures were established from the solvent con- 
trol cultures of the TK+/- and TK-/- ccl Is. Half of these cultures 
were treated with TFT and half were left untreated as negative 
controls. Approximately 24 hours after addition of the TFT, the 
concentration of cells per ml was determined for each culture, and 
this parameter wa5 used to determine if the TFT was differentially 
toxic to the TK+/- cells versus the TK-/- cells. 

Effect on Study Intewitv 

This deviation did not have any compromising effect on 
the study’s results! especially since the sensitivity of TK$/- 
cells and resistance of TN-/- cells to TFT was demonstrated as 
specified above. 

AFPkOVAL 

Director 

Sponsor’s Study Coordinator 
////u/K- 

Date 
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‘@lss?&; THE PROCTER & GAMBLE C MPANY 
l-.-k-, 

MIAMI VALLEY LABORATORIES 
P. 0. BOX 39175 

CINCINNATI, OHIO 45247 

October 30, 1985 

Dr. Paul E. Kirby 
Sitek Research Laboratories 
12111 Parklawn Dr. 
Rockville, Maryland 20852 

Dear Dr. Kirby: 

This is to authorize you to carry out the following study according to the 
attached protocol, and in conformance with the stipulations of our current 
Laboratory Services Agreement. 

Notice: ‘I 1 This study is expected to be submitted to the following 
regulatory agency: FDA . The study should be listed on the Test 
Facility’s Master list of regulated studies. The stipulations of 
the protocol are to be implemented in complete conformance with 
the appropriate regulations [FDA Good Laboratory Practice 
Regulations (21 CFR, Part 58) or EPA CLP Regulations (40 CFR, 
Part 79211 with the following exception: 

If two or more test substances appear on the protocol, it may be 
conducted as a single study, resulting in a single final report. 

2) Documentation of the derivation, characterization, and stability 
testing of the test substance(s) will be the responsibility of 
the Sponsor. 

Test: Test for Chemical Induction of Mutation and Differential 
Toxicity in Mammalian Cells in Culture the L5178Y TK+" 
Mouse Lymphoma Assay 

Protocol No. : C29B Issue Date: September 12, 1985 
Test Substance No.: CO539.02 Dot. Req. No,: BY0440 

Physical Form: Powder 

Four copies of the final report are needed as soon as possible, and are to be 
sent to my attention at the above address. 



THE PROCTER 8 GAMBLE COMPANY 

Dr. Paul E. Kirby 
Sitek 
October 30, 1985 
Page 2 

Matters involving the scientific aspects of the work can be handled directly 
with the Sponsor’s Divisional Toxicologist or with Dr. E. D. Thompson. All 
unused samples are to be returned to the Divisional Toxicologist at the 
following address (the cost of shipment should be included in the study cost) : 

Mr. J. E. Weaver Telephone No. (513) 530-2430 
The Procter & Gamble Company 
Sharon Uoods Technical Center 
11511 Reed Hartman Hwy. - Room HB-2D29 
Cincinnati, OH 45241 

Complete both copies of the attached protocol by adding your study number, 
proposed start and completion dates, and have the Study Director sign and date 
them. The Study Director should define the start and completion dates on the 
protocol. Retain one copy and return one copy (which includes the study cost) 
to me along with a letter stating that you agree to do the work specified in 
the attached protocol. In addition, if you cannot meet the report dates, 
please let me know. 

The invoice for this study should be sent to: 

Mr, A. T. Lyons 
The Procter & Gamble Company 
11511 Reed Hartman Highway - Room No. HB-2D31 
Cincinnati, OH 4524 1 

Sincerely, 

THE PROCTER & GAMBLE COMPANY 
Research & Development Department 

H. A. Derner 
Human & Environmental Safety Division 

Approved : 
R. E. W inters, Ph.D 
Director, Human & Environmental Safety Division 

bg 
Attachments 
cc: Study File 

J. E. Weaver 
E. D. Thompson 
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2. 

3. 

6. 

5. 

6. 

7. 

8. 

9. 

10. 

tor Tar Office 
Ihe &alp: i3w4* I> 

test Article Itme f%huld a&r&a with DUD) : Octopirox 

Date tide: Packed 7/29/85 llde by: J. Melanson 

Pbyrlcal lo%%: White Powder Color: White 

Water Solubflity: 1.02 (vt/vI) 
For SMS test onI2 - Ethanol Iklubilityt . 10 

Acetine Solubility: 10 

L&: lB20 

kMit]r: N/A 

suplr kpiratioo Date: 7/29/M Stability Tertfq La: I 1 Cupleted [xl Irr Properr 

fktardr: Irritant Storyle hnditlonss Ambient (SO-gOoF) 

D.O.T. Clarrification (me Re~ulai&y Prrronnel): Not hliZ&rdous, not combustible 

Utrob%al Surceptibllity Cluei@utim_ Approval: 

order of ~rrdm@auce. 
(Name) 

Making Data: Lfrt irqredleatr in dercend%ag 
(For drur product8 lirt active 

Cmmonrn t 

OctoDirox 

Roam1 Level 
(Tbeoretic~l 

X by wt.) 
100% 

g&g$.) 

Stock Code 

RP..3QQ 

Lot Rtnnbcr 

7 

Ccmmtr on Makin Date: 

*Submit typed original uitb DUD. ~atlode copy of uking”twmrdr.- * 

frrue Date S/U 



1 
:* 
4 
i 
I 
9 

IO 
11 
12 
13 

:; 

12. 

Chrrretrrfz8tioa, acrobtil and Iropertfer fafonutloa: 

Date 
Submitted 

7/29/85 
7/10/85 

Approvals: 

(if rxirtr) 
or Lab 

Notebook # 

JDM-121 
851L9nn5 

1111 
J’ 

Nrrrurtd 
PafUr 

Pass 
99.5 

. it. 

Nwt ?rrr 
98-102 

le8tin.g 
Lsb or 

Detr Source 

Microbial 
IB21 

The test subrtance l e sadr aad cbamcterllrred ir l teprereatrtive wle of the intended 
f Ormul8tion. Heking records for plant-made product rbould be obtriaed and l vrlurted by 
Product8 Re8earch. 

8. Procerr D8oelopment: 

b. Product8 Rerearc 

tbgrhed product 
I 88spler . 

&hw-- 
(Date) 

11 be retained by Quality Amuante. 

C* WP-Qu8lity Lout.: 
UQa8ture) (II&W) (D*te) 

13. The ch8rrcter%r8tion tertt tepurrt8d 8?e 8ppr rirte 8d the.tcrt mubrtsncc, 18 
8CCI able for: IYf’CUte 8fkhe te8t * 
[&rode l M.ul 

[V?b h 1 aa- test 
tert; '[&an &ety te:;' ;"; h vitro test: 

-6CR Dirtribution: OIiStrul - To% Office; Copier 
8nd Proce88 Dev. . 

-Toxicologist, m&A, Products REserrch 

* .I 



INTERDEPARTMENTAL CORRESPONDENCE 

FROM: Safety Section DATE: 10/30/85 

TO: Operations Section 

SUBJECT: NONCLINICAL STUDY - 
REGULATORY STATUS . 

R/L: RON-DISCRETIONAPY 
t 

Notifications pertaining to: DRD # BY0440 

TSIN Go539.02 

1. Studies requested on the above document: 

cx3 - are expected to be submitted to the following regulatory agencies as 
a GLP regulated study: U.S. FDA 

r 3 - are expected to be submitted to the following regulatory agencies 
but is not a GLP regulated study: 

I 3 Metabolism, I 1 Pharmacological Screen, I: 1 Other: 

f 3 - are 
and 

not expected tobe submitted to a regulatory agency. (Boxes #3 
14 below need not be checked) 

2. IXJ-‘Xhe test substance has been characterized and results are shown on 
the test subs,tance characterization report which accompanies the DRD. 

3. [*I - The method of synthesis fabrication or derivation of the test related 
substances has been documented. (Required for regulated studies) 

4. EX3 - Stability testing has been done or will be done on the test 
substance. (Required for regulated studies) 

Sponsor’s Divisional 
&z---h/ 30/85 . 


