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Dose Dr. Lider
The expert iw desert n this ete, ofthe mous lymphoma ll tation sing performed by
'NOTOX on 3M product, T-6906,wasconductedatmy request by Dr. Brian Myhr, AssociateDirectorof
Genetic and Cellular Toxicology at Covance’s Vienna, VA facility. Dr. Myhrhashadover 20years of

ere oatotioe Sm NisLoo ava. Doe fom dorang de,
onsen wanthot ot 55 eto od depo ofi

‘performanceofthe mutation assay, werereviewedas reported in a draft report signed April 25,1998, byBowy
he est aril, T-6906, vas vais bythe NOTOX sud dirctors ponte nthe abn ofBE aso vii 55 sean. Ooaesveoion ohsy oett celare oe seBat co vo onto prin he tapae ssn Tot sy Slt be pean miSensepee ksnes Raped he tage einof 16908
“The specific deficienciesofthe study (or reporting) arelistedas follows:

1. Th mouse phon asa as bnvldtod spfforclan 372C of SITSY cel, The
report does not specify the clone. and the issue is raised ifNOTOX has any karyotypic documentation that
3.7.2C cells were used. This is very important to establishbecausethe mutagenic responseof a differentSorimine
2. The $9 was prepared in-house from Wistar rats. S9 is usually prepared fromFischer 344 or Sprague-
Dawley rats, so one wonders about the efficacyofthe S9 preparation and any documentationofitsvain a 5k vi 55 (30 py wa wach adsconan th he ht of200ot S3 Soncraton wedvu sthcmcvata. Swit dosed moh sroest tS et tr es bsce Wh DVN aenoee aoe nit,Teee os
5. EMS should not be sd she osin control fo onactivation st condiions. This compoundde mel tooend pod a scarsoth boro bi etteesowt Pisomes 40 NIMS: whieh duceam Srl onc, oe
currently highly recommended. (Note: the concentrationofEMS in thecultureswas not reported.)

4. The aborston appr to hveprdttion of sll mutant lois, icisthesc flackofetaeos somosTo Wt angeo om soraro
frequencies was givenas 7 to 38 x 10%, which is much too low, especially for the microwell method.esio st 30 0pn rstoo moseis
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exponentsratherthan negative exponents for mutant frequencies.)
Inthedata tables, DMN should be showing many mor small colonies than large colonies. In Table 3, in
particular, DMA is shown inducing primarily large colonies. There are very few smal colonies and almost
none in the concurrent negative control. This describes poor experimental conditions for detecting induced
mutants

5. The dose range-finding test using 3-hour treatments is describedin Table 1. Thetoxicityofth test
article should be measured by multiplying the two columnsofresponses given (RCC and RCE - see our
notationsin Table 1) tocalculatethe “survival” (RS) relativeto the solvent control. When this is donc, the
Survival decreases steadily with increasing dose down to 23%at 333 ug/ml without $9. (The increase in
survivalatthe top dose of 1000 pg/ml is strange and suggests some adsorptionofsoluble test article to
precipitated material) One needs only totakethe assay to 20% survival, 5 there just was no need to shift
to 24-hour treatments for the mutationassayas indicated inthe range finding results section on page 14 of
the report. Furthermore, the most common measureoftoxicity (RTG) includes the decreaseingrowth rate:
over the expression period.sothe toxicity would beevengreater than indicated in Table 1. The same
‘would be true for the +59 portionofthe testing, so that the mutation assay with S9 was very likely carried
0 higher test article concentrations than needed. The precipitating range could probably havebeen avoided
altogether.

There was consensus agreement among mouse lymphoma assay experts at the 1999 IWGTP workshop that
RTG or RS should be usedforthe toxicity measurement. Work is ongoing to choose one measure,
probably RTG. The choice of toxicity measurement i critical to the choice of proper test article
concentration range and thus to the evaluationof test compounds in this assay. The method used in the.
NOTOX study will lead to inappropriately high concentrationsoftest article being tested.

6. In both mutation assay trials, the expression period was 3 daysaferthe 3-hour treatment with T-6906
with $9 metabolic activation. This is just not acceptable. It is well known that the maximum mutant
detection occurs 2 days after treatment, and the mutant frequency falls rapidly thereafter. By waiting for 3
days. the sensitivity ofte assay is seriously compromised. Thedetectionof mutagenic activity of T-6906.
(ifreal. and I doubt tis) would become much enhanced at 2 daysofexpression.

7. The conditions for determining mutant frequencies were not optimal for controlling variability. Forthe
microwell method. it is recommended to use 1.6 cels/sel for CE and 2000 cellswel for mutant selection x
4 plates to give 0.768 x 10° cll for analysis. The NOTOX study used | cellwel for CE and 2000
cellshvell 3 plats for only 0.576 x 10°clls for analysis. The soft agar method oftheassay analyzes 3 x
10% cell for mutants. The smaller numbers used by NOTOX are detrimental to precision, and consequent
assay fluctuations could well be responsible for spurious 2-fold and 3-fold increases in mutant frequency,
especially when relative to low negative control mutant frequencies. This is likely what occurredforthe
Table 3 results with S9 that were evaluated as showing mutagenicity.

8. Its not clear how the mutant frequency was calculated. The tables show total numberofwells with
mutants. but the Poisson calculation should come from the proportionofwels with no mutants. The text
indicates this was done correctly, but no verification is possible from the data provided. Total wells
evaluated and total empty wells should be given for each culture,

9. In addition to the reasons given above for not even making an evaluation at this point, the S9 activation
result should never have been evaluated as positive for mutagenicity. Table 2 result are just not
interpretable. The test material precipitated at 1000 pg/ml, and the sudden and large increase in mutant.
frequency is symptomatic of some technical problem. There was no substantial increase i small mutant
colonies relative to large mutants colonies, which is what one would expect nearly all the time. And the
toxicity. if measured by RTG. would probably have been excessive (less than 10% RTG). IFRTG
measurements had been used. the highest selected dose probably would not have exceeded about 300
ng
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Table 3 results with $9 activation are probably just demonstrating assay variability. At 175 g/m, where
there was avery toxic response at 17% survival,therewas no increase in mutant frequency. This was
apparently the mos toxic treatment inthe table and should have shown the largest mutant frequency. The
So-called responses at 250 and 750 g/m are therefore not believable without confirmation under better
assay conditions. These were probably excessively toxic treatments by the RTG measurementof toxicity.

As an added note, there is no reason by updated OECD guidelines for mouse lymphoma assay, adopted in
July, 1997, to perform 24-hour treatments. Short-term treatmentsof3-5 hours are sufficientwith and
‘without S9 activation. Ifnegative results aeobtainedand ifthe test material is a pharmaceutical,then 24-
hour treatments in a second trial without 9are currently used to meet ICH guidelines for FDA
submission. Other submissions to FDA, to CFSAN for example, forfoodadditives or food contact
materials, wil follow the updated OECD guideline; there is no need for 24-hour treatments. This
information was just confirmed by an FDA staffer involvedwiththe revisionofthe genotoxicity guidelines
inthe FDA Redbook.

Thank you for the opportunity to review this work. Should you have any additional questions,pleasedo
not hesitate to contact us.

Sincerely,

Steve R. Haworth, Ph.D.
Vice President
Genetic and Cellular Toxicology
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