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43307503 and 43317701 DP Barcode D207134 CBRS #14321 and 14323
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FROM: - Steven A. szner Chemist 4

Chemlstry Pilot Review Team
* ChemistryBranch II - Rereglstratxon Support

" g o Health Effects Division (7509C) : // .
* THRU: " Edward Zager, Chief o . W :
S L .Chemlstry Branch II - Rereglstratlon Support ‘ -
’ Health Effects D1v1s1on (7509C) :

~TO: - Mark Wilhite, PM Team 53
‘ e Spe01al Rev1ew and Rereglstratlon D1v151on (7508W)

e*Phasﬂ‘Reve“Tfor‘oxyﬂﬁorfe”‘{S*Flﬁk“3716791) requlredThe TegiStrant 1o 'u"fnut"daﬁ
~ collection and regulatory analytical method validation data for the determination of
oxyﬂuorfen and its diphenyl ether metabolites in/on eggs and liver. It was also noted that

any new regulatory methods submltted will requ1re an mdependent method vahdanon - )

- In response, Rohm and Haas has submitted analytlcal enforcement methods for meat milk
~and eggs (MRIDs #43307502, 43346401, and 43307503) The structure of oxyﬂuorfen and
1ts major 1somers are presented in Table 1.

Tolerances are established for re51dues of the herb1c1de oxyﬂuorfen [2-chloro—1 (3-ethoxy-4--
! mtrophenoxy)—4 (tnﬂuoromethyl)benzene] and its metabolites containing the diphenyl ether
linkage in or on various commodities including, but not limited to: . fat, meat and mbyp of.
‘ sheep, ‘poultry, horses, hogs, goats and_cattle at 0.05 ppm eggs at 0.05 ppm; milk at 0.05 .
pm [40 CFR §180. 381 (a)] A -food. addmve tolerance of 0.25 ppm is established for

(), Recycled/Recyclable,
 Printéd with Soy/Canoia ink on paper that
~containg at least 50% recycled fiber :



residues of oxyﬂuorfen and its metabolites containing the diphenyl ether hnkage in or on the
processed commodities cottonseed oil, mint oil (peppermmt and spearmint) and soybean oil
~ as a result of apphcatlon of the herbrclde to the growmg crops [40 CFR §185.4600].

Recommendations

Ly

The submitted analytical enforcement meat/milk/egg methods are . not adequate but are
upgradeable by responding to Conclusions 1-27. No new data need to be generated to
respond to most of the conclusions (except for radiovalidation of the method using egg

- samples from the metabohsm study and development of a GC/MS confirmatory method).

The majority of the deficiencies involve clarifications to the method ‘write-ups that will result

/in more rugged methods or corrections necessitated by Branch policies. The registrant is -
reminded that following the requested modifications to the méthods, the methods must
‘undergo mdependent laboratory validation (ILV) as described in PR Notice 88-5 (July 15,

1988). Followmg the ILV the Agency w1ll conduct its method tryout.

The response to the previous ruminant metabolism study adequately addresses all

deficiencies, except for the storage stability requirements. The registrant statéd that a storage o

stability study is currently underway Until these studles are submttted reviewed, and found
to be adequate, this deﬁmency remains. »

Note to PM: Please 'pr_ovrde ,thef regl_strant‘with a complete copy of this review.

¢ \




Table 1. Oxyfluorfen and its isomers.

Common Name _
Chemical Name

~

© Structure

Oxyfluorfen

, é-chldro-1-(3-ethoxy-4-n-itrophenoxy)-4-
(trifluoromethyl)benzene

RH-2382

(tnﬂuoromethyl)benzene

2-chloro-1 -(3-ethoxy-4-mtrophenoxy)-5-'

RH-4672

(trifluoromethyl)benzene

2-chloro-1-(3-ethoxy-6-nitrophenoxy)-4-

RH-0671

2-chloro—1-(3-ethoxy—Z-mtrophenoxy)-4~
(tnﬂuoromethyl)benzene

ll

', C0nclusions'

Meat and Fat Analﬂlcal Method ;g' M'Bk D #43307502) e “:";'.':M“ T :‘»_" E—

1. Insufﬁc1ent documentation concernmg the standards was provided. ‘The registrant should

_ prov1de the dates of synthesis, analysis, ‘and expiration dates. In the instructions for -

preparation of standards, the registrant failed to note that when. welghmg 10 mg of each

analyt1ca1 standard correctmns for percent punty of each compound should be made.

partitioning steps.

2. In the extraction 1nstructxons “for clarity, the reglstrant should insert "For meat (muscle,
~ kidney, and liver)". This approach is consistent with the mstrucuons prov1ded for the .
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3. "The registrant claims- that final sample extracts ('concentratedsamoles obtained ‘after
cleanup by column chromatography) can be stored for 1-2 weeks prior to GLC analysis.
Data must be provided to support this claim and storage conditions should be described.

4. CBRS notes that the Restek columns used for analysis and confirmation are of generally
similar polarity (Rtx 200 = trifluoropropylmethyl and Rtx-50 = 50% methyl/50%phenyl
polysiloxane respectlvely) and both GLC techniques use ECD. CBRS would prefer if -
GC/MS with selected ion monitoring be used for confirmation. If the registrant does not -
develop an acceptable alternative confirmatory method, interference testing will be necessary.

5 Standard Curves _ ‘ ‘

5.a. CBRS notes that there appears to be a typographlcal error on page 13 of the study No
units are stated following the list of concentrations for construction of the standard curve,
though obv1ously the units are ug/mL. This error must be corrected.

5.b. CBRS concludes that' the registrant should not use quadratlc regression to construct
standard curves. CBRS prefers that with ECD, linear regression analysis be used for
construction of standard curves. For the representative data provided for standards, linear.
regression analysis prov1des a good fit as measured by the correlation coefficient (r ranged
from 0.9988 to 0.9991 for all analyte/column combinations). Based on these results there is

. no need to use a quadratic fit for the standard curves. The method wnte-up should be
- modified to reﬂect use of a linear fit.

6. Quantitation - For clarity and consrstency, in Equauon 1, ‘the reglstrant should change
- "Total volume (mL)" to "Fmal sample volume (mL)".

7. Fortlﬁcanon CBRS prefers that when analyses are corrected for matrix effects -

(background corrections) both corrected and uncorrected results be reported. The registrant
should prov1de this mformauon : .

8. Limit of Detectxon/lelt of Quanﬁtatlon The reglstrant stated that the 11m1t of
quantitation (LOQ). will. be determined.by.additienal actual fortifications....The. registrant .

*—c» laims-that-the-tentative-1:0Q appears-to-be-0:010-ppm-and-that-the-limit-of-detection {LOD)

appears to be 0.003 ppm for all analytes. CBRS concludes that sufficient data has been

- presented to support 0.010 ppm as the LOQ for oxyfluorfen and its isemers RH—2382 RH—
4672, and RH-067 1, in muscle fat, liver; and kidney.

" 9. Fortlﬁcatlons The reglstrant did not supply an example calculatmn for one of the
fortified samples An example calculation, including .all supporting data (chromatograms
vpeak he1ght measurements, standard curve used, etc. ) must be prov1ded

10 Results -

10.a. Muscle - Adequate recoveries were obtained for cow and hen muscle samples fortlﬁedt
‘atOOlO lOOppm e . v e ST

P
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10.b. Fat - With the exception of two cow fat samples, recoveries. for cow and hen fat were
acceptable. In light of the other cow fat and the hen fat results, it appears that there may
have been an error in fortification of samples O07A10 and O07A11. The registrant should
_reexamine all data pertinent to these sample to determine if an error in fortification was made
or provide an alternative explanation of these results. CBRS also notes that recoveries for '
concurrent fortifications for cow fat analyzed in conjunction with the radiovalidation gave -
acceptable recoveries (78. 9 112 % for all analytes fortified at 0.02, 0.05, and 0, 10 ppm)

10.c. Liver - Adequate recoveries were obtamed for cow and hen liver samples fornfied at
0. 010 l 00 ppm.

10.d Kldney Adequate recoveries were obtamed for cow. kldney samples fort1ﬁed at
0. OlO 1.00 ppm. ,

ll Radlovahdatlon - ‘ ‘

11.a. The reglstrant did not 1dent1fy which samples from the metabohsm study were -
analyzed This is a deficiency. Because different levels of ‘oxyfluorfen were found for the
various radiolabels, the registrant should identify exactly which samples from the metabohsm
study were analyzed by the analytical method. - :

12 b. For the oxyﬂuorfen isomers, the reglstrant reported all results as <0.003 ppm for both

the metabolism and analytical methods, with the exception of 0.032 ppm of RH-2382 found

" in hen breast muscle by the analytical method. The chlorophenyl and nitrophenyl “*C-labeled -

oxyfluorfen used in the metabolism studies (MRID #42670601 - ruminant and #42634701 -

‘poultry) had radlochemlcal purities of 100% and 95% respectrvely, that is, none of the

isomers were present to a significant extent. . In light of this fact, the registrant should
provrde a possrble explanatu)n for RH-2382 being found in hen breast muscle

12 c. Until the reglstrant provrdes additional data supportmg the proposed LOD of 0. 003

* ppm for the analytical method, the non-detectable results reported by the registrant as

<0 003 ppm in’ Table 8 of the study (page 23) should be changed to <0.010 ppm. .

S ':;12 d.- Although the. reglstrant mdlcated that results should_not be corrected. for percent R

recovery of concurrent fortifications (as shown by Equation 1 in the method), the results
were actually corrected Uncorrected results were calculated by thlS reviewer.

12.e. Wlth the exceptlon of hen liver, results obtamed from the metabohsm study and the
: analytical method were comparable. In hen liver the analytlcal method only recovered -
: approx1mately 50% of the oxyﬂuorfen that was quantltated in the metabohsm study.



Milk Analytical Method (MRID #43346401)

13. Reference Standards - The same reference standards used in the meat analytical method
- study were used for this study Additional information concerning the standards must be -
supplied as noted above -in Conclusion 1 for the meat study.

14, Extraction - CBRS notes that there appears to be a typographlcal error on page 8 of the
study. For the hexane partition of the aqueous phase, iristructions should most likely read,
"Partition again as described above", instead of as "desired". The registrant must modify
this section of the procedure apprOpriately

~ 15. The registrant did not state. which GLC column was used for analysis and whrch was
‘used for confirmation. The comments noted in the review of the meat method concerning
the similar polarities of the columns are applicable here too (Rtx-2300 = 90%
‘biscyanopropyl/10% phenylcyanopropyl polysrloxane) . Therefore, unless a confirmatory
method that differs more from the analytical method is developed (preferably GC/MS with

selected ion monitoring), interference testing for other acttve mgredrents wrth tolerances for
milk will be required. : :

, 16 Standard Preparatron CBRS concludes that the registrant must rewnte the 1nstruct10ns
- for standard preparation with more detail, as was done in the meat and egg methods.

17. Standard Curves - As for the meat method CBRS concludes that the reglstrant should
use linear regression analysis for construction of standard curves. The method write-up must
be modified to use linear fits for standard curves. Although representatrve standard curves
were provided for each analyte/column combination, the raw data (peak heights and ug/mL)
used to construct the curves were not provrded Thls isa deﬁcrency

; 18 Quantrtatron CBRS notes that Branch policy does not allow for correctmg residue
- results for percent recovery of concurrent ‘fortifications. Equation 1 must be modified to -
remove average percent recovery from the denominator. Additionally, for clarity and -

e ~_=~f=‘=w-\-mw»onsmtency{seequ 2—below)-thefregrstrant—shouldehangei’II‘otal—volumeJ(mL)iz:toi':Eln e
~_sample volume (mL)"._ For fortifications, CBRS preférs that when analyses are corrected for " .

matrix effects (background corrections) both corrected and uncorrected results be reported

The regrstrant should report results thls way. :

. 19. Fortifications - ' ‘
19.a. The registrant proposed 0.010 ppm as the tentative hmrt of quantrtatron (LOQ) Based
on the available data, an LOQ of 0.010 ppm appears to be appropriate for residues of - ,
~ oxyfluorfen in milk. For residues of the isomers RH-2382, RH4672, and RH-0671 in milk,
0.020 ppm appears to be an appropriate LOQ. CBRS reserves final Judgement on thls issue
untrl receipt of sample identification information requested in Conclusron 19.c.



study were analyzed * This is a deficiency.

R
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* 19.b. CBRS notes that the registrant did not specify which GLC column was used to generate

the data presented in the summary table. Thisis a deficrency Addmonally, both
uncorrected and background corrected results must be presented

19.c. CBRS also notes that from the way the data. summary was presented it is unclear if
three separate samples were analyzed at the indicated fortification levels or if the same

‘sample was analyzed three times. The registrant should provide a more detailed data

summary table, including sample identification codes, dates of extractions, dates of analysrs,
and any other pertinent mformatmn )

19.d. The registrant did not supply an example calculatlon for one of the fortified samples
An example calculation, including all supporting data (chromatograms, peak herght
measurements standard curve used etc. ) must be provrded

20. Radiovalidation - The reglstrant did not 1dent1fy which samples from the metabohsm

20.a. The chlorophenyl and mtrophenyl l“C-labeled oxyfluorfén used in the metabohsm study

. had radiochemical purities of 100% and 95% respectively, that is, none of the isomers were

present to a significant extent. Until the registrant can provide additional data supporting the -

- proposed LOD-of 0.003 ppm for the analytical method, the non-detectable results (reported

as <0.003 ppm) hsted in Table should be changed to <O 020 ppm ‘

}20 b. The results -reported for the analytrcal method. were corrected for percent recovery

The registrant should report uncorrected results. - It appears that similar results are obtained
from the metabolism study and analytical method for oxyfluorfen resrdues in mrlk however
uncorrected results are needed before deﬁnmve conclusrons can be made.

E nal |cal Method ID #4330750

21 No mformatron concerning the punty or lot numbers of the reference standards was

rowdedfo'-'ﬁﬂusis*eadeﬁcrency—fﬂddrtronallyﬂmformanon’*eoncemrngahe%tandard&must —

Qm—;;“’« supphed as noted above in Conclusron l of the ‘meat- study S —— -
N .

22 Concemmg the confirmatory method the comments noted in the review of the meat

- method are apphcable here too. Unless a confirmatory method that differs more from the

analytical method is developed (preferably GC/MS with selected ion momtormg), I
mterference testrng for other active mgredlents w1th tolerances in/on eggs will be requlred

. 23. CBRS notes that Branch policy does not allow for correctmg resrdue results. for percent’
recovery in fortification samples. Equation 2 of the study must be modified to remove
average percent recovery from the denominator. Additionally, for clarity the reglstrant
should change "Total volume (mL)" to "Fmal sample volume (mL)



_..wsudden_mcreasem radmactwe:remduesan:the_dayA_nulk_sample
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24. When determin__'mg, percent 'recovery for'fort‘iﬁcation samples, CBRS prefers that if..
analyses are corrected for matrix effects (background corrections) both corrected and
uncorrected results be reported. The registrant should provide this information.

- 25 Standard Curves Although representatwe standard curves were prov1ded for each

analyte/column combination, the raw data (peak heights and ug/mL) used to construct the
curves were not provided. This is a deficiency. All raw data used to construct a
representative standard curve should be prov1ded (one set of data for each GLC column). As

- noted above, CBRS prefers that linear regression analysis be used instead of quadratic
regressxon The method write-up should be modified to reflect this change.

26. Fortlficauon Results - - :
26.a. The registrant should provide a more detmled data summary table, mcludmg sample .
identification codes, dates of extractions, dates of analysis,.and any other pertinent ‘

~ information. "The registrant did not supply an example calculation for one of the fortified
. samples. This is a deficiency. An example calculation, including all supporting data

(chromatograms, peak height measurements, standard curve used etc ) must be provided.

‘26 b. CBRS notes that for all analyte fortifications > 0 010 ppm with two excepttons (noted

in shading in the data summary tables) recoveries are generally in the range considered

-acceptable by the Agency (70 - 120%). The submltted data support a 0.010 ppm LOQ for

oxyﬂuorfen and its isomers RH—2382 RH—4672 and RH-0671 m €ggs-

27. Radlovahdanon The method was not radlovahdated using egg samples from the -

- metabolism study. This is a deficiency. Eggs from the poultry metabolism study contained ‘

1.037 and 1.026 ppm "“C-oxyfluorfen (chlorophenyl and nitrophenyl ring labeled -
respectlvely) The reglstrant must submlt radlovahdatlon data for- thlS method.

' Respgnse to Rev:ew of Rummant Metabohsm Study

- 28, The reglstrant has adequately addressed the deﬁmency concemmg an explanatlon for the

‘,V_\-. T g T —

B E 29 The storage stablhty deﬁcrency remains pendmg subrmssmn and review of storage T
v stablhty studies currently underway :

30. The requu'ement for radiovahdatlon of the analytlcal method usmg meat/ rmlk samples

N from the metabohsm study has ‘been fulfilled.

31. The subnutted supplemental study (MRID #433 17701) for charactenzatlon of radroactrve

residues in liver is adequate.  The predominant liver metabolites identified were amino-
oxyﬂuorfen (and its conjugates) and ammo-hydroxy-oxyﬂuorfen (and its conjugates)



Detailed Considerations.

‘Note: Modifications to the method write up made by this reviewer are indicated in shaded
type throughout this review. These modifications were made to 1mprove the clarity of the
wnte—up and should be incorporated by the regxstrant

Meat and Fat Analytical Method (MRID #43307502)

Reference Standards - Reference standards consisted of oxyfluorfen (RH-2915) and three
isomers (RH-2382, RH4672, and RH-0671). Lot numbers and punty of the standards were -
provided. Punty ranged form 96.9% to 99.9%.

Insufficient documentatron concerning the standards was provided. The registrant should
prov1de the dates of synthe51s, ana1y51s and expiration date.

Sample Prepgratto Instructlons for sample preparatlon are as follows
"Muscle, kidney, liver, and fat are homogenized with dry ice in a Hobart processor. The dry ice is
allowed to sublime overnight in a freezer. Samples are maintained frozen prior to analysis."

Extraction - The extraction procedure is described as follows:
"Weigh a homogenized 5.0 g sample into a 250 ml centrifuge bottle.
Add 100 mL of acetonitrile and homogenize with a Tissumizer .
-~ Centrifuge the extraction mixture at 5000 rpm for 20 minutes at 4 C. Decant the supernatant into a 500
mL separatory funnel. Add another 100 mL of ACN to the centrifuge bottle containing the tissue pellet,
then mix well and centrifuge again. Decant the supernatant into the 500 mL separatory funnel with the
first ACN extract. For fat, add 100 mL of hexane and place the centnfuge bottle in a warm water bath
at about 70 C for 15 minutes, then homogemze with a Tissuemizer at medtum speed for 1-2 minutes. )
Centrifuge the extraction mixture at 5000 rpm for 20 ‘minutes at 4 C. ‘Decant the supernatant into a 500

mL separatory- funnel and wash the centnfuge bottle with 2% 5 mL hexane and add the washes to” the
same’ separatory funnel "

For clarity, the regtstrant should insert "For meat (muscle ktdney, and hver)“ as shown in
shaded type above. This approach is consistent’ wrth the instructions provided for the

"‘—‘“——partrtronmg—st'epsu(see"l’artmon‘i“berow )

The registrant noted that mstead of centnfugatton samples may be ﬁltered under suction

‘with a vacuum pump (about 50 mm Hg) through-a Whatman #41 filter paper that has been
prewashed with ACN and dried.

Part monmg -Two partttlomng steps are used as follows: ' :
: o "Pamtton 1 - For muscle, liver, and kidney, add 200 mL of petroleum ether to the 500 mL separatory
funnel contammg the 200 mL ACN extract, shake for 20 seconds and vent into a fume hood. Collect the
'ACN extract into a 500 mL round bottom flask, ‘Discard the petroleum ether layer to waste. Evaporate
. the ACN extract to 50-80 mL by rotary evaporator at 50-70 C under diminished pressure

For fat, add 100 mL ACN to the 500 mL separatory funnel containing 110 mL hexane extract, shake for
-1 min and vent in a fume hood. Collect the ACN extract into a 500 mL round bottom ﬂask Partmon

9



. the hexane‘blayer with another 100 mL. ACN and combine the second eXtract with the first extract-in the

same 500 mL round bottom flask. Discard the hexane layer to waste. Transfer the 200 mL ACN
extract into another 500 mL separatory funnel. Add 200 mL petroleum ether, shake for 20 seconds and
vent in a fume hood. Collect the. ACN extract in to a 500-ml round bottom flask. Discard the petroleum
ether layer to waste. Evaporate the ACN to 50-80 mL by rotary evaporator at 50-70 C under diminished
pressure, and quantitatively transfer to a S00 mL separatory funnel.

Partition 2 - At this point, meat and fat samples are handled in a similar manner._ Add 100 ml. of
petroleum ether to the 500 mL separatory funnel containing the 50-80 mL ACN extract. Add 10 mL of

- saturated NaCl solution and 200 mL of water into the separatory funnel. Shake vigorously for 2 minutes

and vent into a fume hood. Drain the ACN/water lower phase and reserve for further partitioning, the :

~ collect the petroleum ether phase in a 24/40 ST 500 mL round bottom flask. 'For meat (muscle, liver,

and kidney), partition the reserved ACN/water phase with another-100 mL of petroleum ether. For fat,
partition the reserved ACN/water phase with another S0 mL of petroleum ether twice. Drain the lower
ACN/water layer to waste. Combine all petroleum ether fractions in the same 500 mL round bottom
flask. Evaporate gently to approxrmately 5 mL of petroleum ether by rotary evaporator at 40 C under .
diminished pressure.” . ,

Qolumn Cleanup- - 4S'ilica gel or Florisll column chromatography are 'used to clean up extracts i
as follows: .~ -

“Silica Gel Chromatography (Muqcle and Kldnexl Activate the silica gel mesh 60-100 by heatmg for -
24 hours at 200 C. " Remove from the oven and store in tightly capped jars in a desiccator. Pack a 250

" mm x 16.0 mm ID glass column plugged with cotton with 20 mL of the activated silica gel. Top the
cqlumn with 10-15 g (2-3 cm of column height) of anhydrous granular sodium sulfate. '

Add the 5 mL of the remaining petroleum ether extract of meat to the column and elute to the top of the
silica gél bed. Add 30 mL of petroleum ether to the 500 mL round bottom flask, transfer to the column,
and elute to the top of the silica gel bed. Add 15 mL of 80/20 (v/v) petroleum ether/ethyl ether to the
500 mL round bottom flask, transfer to the column, and elute to the top of the silica gel bed. Discard all
washes to this point. I : , ‘

‘Elute the oxyfluorfen and the RH-2382/RH-4672/RH~067'1 isomers by adding 75 mL of _60/40 (v'/v)
" ‘petroleum ether/ethyl ether to the 500 mL round bottom flask, transfer to the column, and elute to the

top of the silica gel bed. Collect the eluate in a 100 mL round bottom flask with-a 24/40 ST. - Evaporate
to dryness at 45 C under diminished pressure. Redissolve in 5 mL of toluene. The samplé is now ready
for GLC quantitation. The final sample extract can be. stored in the round bottom flask for a-1-2 week

_.,__penod bel'Ol'C mJectlon - —

‘ Elonsrl Column Chromatograghx (Fat and Liver) - Actrvate the Flonsxl mesh 60-100, by heatmg for 24

hours at 150 C maximum. Remove from the oven and store in tightly capped jars in a desiccator. Pack
2250 mm x 16.0 mm ID glass column plugged with cotton with 20 mL of the activated Florisil. Top

the column w1th 10-15 g (2-3 cm of column helght) of anhydrous granular sodmm sulfate. <

'Add the 5 mL of the remaining petroleum ether extract of fat or. lrver to the column and elute to the top
" of the Florisil bed. Add 30 mL of petroleum ‘ether to the S00 mL round bottom flask, transfer to the
-column, and elute to the top of the Florisil bed. Add 20 mL of 80/20 (v/v) petroleum ether/ethyl ether
. to the 500 mL round bottom flask, transfer to the column, and elute to the top of the snllca gel bed.

Discard all washes to this pomt 7 , . ’

.Elute the oxyfluorfen and the RH-2382/RI:I-4672/RH-0671 isomers by addmg 75 mL of 10/90 (vlv)

petroleum ether/ethyl ether to the 500 mL round bottom. flask, transfer to the column, and elute to the _

! P
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top of the silica gel bed.  Collect the eluate in a 100'mL round bottom flask with a 24/40 ST. Add2-3
_ : drops of octanol into the flask. Evaporate to dryness at 45 C under diminished pressure. Redissolve in
- 5 mL of toluene. The sample is now ready for GLC quantxtatlon The final sample extract can be stored
‘ in the round bottom ﬂask fora 12 week pernod before injection.” :

-’CBRS notes that the registrant claims that final sample extracts can be stored. for 1-2 weeks
pnor to GLC analysis. Data must be prov1ded to support this claim. =

GLC’ Chromatography A Varian 3500 Capillary GC equ1pped with a Varian model 8100
Auto Sampler and a Capillary Thermionic Detector was used. Data were obtained with a HP -
300 Data Acquisition System with HP Extrachrom Software. Data were processed ‘with
Nelson Analytical Software. :

' ATwo analync . GLC columns can 1 be used Column 1 is the primary column, and column 2 is
the confirmatory column
Column 1: :
. -Analytical Column Restex Rtx-ZOO 0. 32 mm ID 60 m, 1.0 u film, Catalog #15057

-Gaurd Column - Restex deactivated uncoated fused silica gel, 5 m, 0.53 mm ID, Catalog #10045
-Column Connection - Supelco Glass Seal Connector, Catalog #2-0479
-Gas Flows - Nitrogen (makeup)-40 mL/min, Nitrogen (column) 3.5 mL/min
-Temperatures - Injector 265 C, Detection 300 C, Column 215 C, Initial Hold 1.0 mm ,

.«Column Program - Final temp 250 C, Rate 5.0 C/min, Hold 17.0 mm, Total time 25 min
-Electron Capture Detection - Attenuation 32, Range 10 ,
-Retentlon Times - RH-0671" 14. 5 min; RH-2382 15.1 min; RH-2915 16.3 min; RH-4672 16.7 min
-Injection Volume - luL ' : - R

Column 2: ‘ ’
' -Analytical Column - Restex Rtx-50 megabore ‘Column, 0.32 mm D, 60 m, 1.0 u film, Catalog #10557
-Guard Column - Restex deactivated uncoated fused silica gel, 5 m, 0.53 mm ID Catalog #10045
' -Column Connection - Supelco Glass Seal Connector, Catalog #2-0479 ..
. -Gas Flows.- Nitrogen (makeup) 40 mL/min, Nitrogen (column) 3.5 mL/mm ,
" -Temperatures - . Injector 265 C, Detection 300 C, Column 215 C, Initial Hold 3.0 min
-Column Program Final temp 250 C, Rate 5.0 C/min, Hold 25 0 min, Total time 33 mm
_ -Electron Capture Detection - Attenuation 32, Range 10

N — emnuonjmwmmwxuonmm9mzmmuzsm

S o ,ﬂ"-mjectxon‘Volume b=

CBRS notes that the Restek columns used for analysrs and conﬁrmatlon are of generally
similar polarity (Rtx 200 = trifluoropropylmethyl and Rtx-50 = 50% methyl/SO%phenyl
polysiloxane respectwely) and both GLC techniques use ECD. 'CBRS would prefer if
.GC/MS with selected ion monitoring be used for confirmation. If the reglstrant does not -
develop an acceptable alternatwe conﬁrmatory method; mterference testmg wxll be necessary

Is
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Preparation of Standard Curve Instructlons for preparation of standards and standard
curves follow: _
*Standard solutions of RH2915/RH-0671/RH2382/RH-4672 in toluene are prepared (by serial dilution) i in
the concentration range 0.005 ug/mL - 0.20 ug/mL. Prepare a 200 ppm standard stock solution by
weighing 20 mg of each analyte into individual 100 mL volumetric flask. Then, make up a 10 ppm
stock solution by adding 5.0 mL of each 200 ppm solution into a 100 mL volumetric flask.

Prepare standard solutions of 0 003, 0. 01 0.02, 0.05, 0.10, and 0.15 i by diluting the 10 ppm
stock solution. One microlitér of each standard solution is injected and the resulting standard curve is
constructed by plotting peak heights measured versus concentration (ug/mL). The standard curves are
constructed by quadratic regressron wrthm the concentration range. Standard ‘curves are prepared for
each analysrs day : ) -

'CBRS notes that there appears 0 be a typographrcal error on page 13 of the study. No units
are stated following the list of concentrations for construction of the standard curve, though

obviously the units aré ug/mL (a$ noted by this reviewer in the shaded text of the precedmg
paragraph). ThlS error must be corrected :

CBRS concludes that the reglstrant should use linear regression analysis for constructlon of
the standard curve. See addmonal discussion under Results.

\Quantrtagron One m1crohter of the sample is injected into the GLC If necessary, the sample _
is diluted to an appropriate volume to give a response within the standard curve range. The
peak height is measured and the concentration is determined from the standard curve. . The
_registrant stated that the concentration‘ is 'then.deter_mined as follows:

Eq. 1 Total volume mL) x oncentratlon ug/mL) x 100 = ppm
R Sample weight e . :

For clanty and consistency (see Eq. 2 below) the reglstrant should change "Total volume
(mL)" to "Final sample volume (mL)". .

e mmmm.,Forfﬂcan n _ﬂIhesreglstrant,,states

s mrmemme——="For-samples fortified -with known -amounts of—RH-29 15/] RH-O67-1/—RH23 82/RH~4072~pnor io—extmcttonrﬁ—— R

""‘_’ measure péak height, determine the ug/mL ‘from the standard curve, correct for” any background in‘the ™7~
control sample, and calculate percent recovery from equation 2.

Eq 2 ug/mL) found x Ftnal sample volume mb) - ug control] x 100 = % Recovery"
R . ug added ' : ' E .

_"CBRS prefers that when analyses are corrected for matrix effects (background correctmns)
~both corrected and uncorrected results be reported (see below)

Results



The reglstrant stated that the limit of quanntatlon (LOQ) will be determined by addmonal

© actual fortifications. The registrant claims that the tentative LOQ appears to be 0. 010 ppm

-and that the limit of detectlon (LOD) appears to be 0.003 ppm for all analytes.

CBRS recommends that the reglstrant prowde all pertlnent .data in support of their tentative

~LOD and LOQ when they respond to the deﬁcmncles raised in this review.

tandard Curves

For both columns, representatlve standard chromatograms (1nclud1ng
printouts of retention times and peak heights) and standard (calibration) curves were

provided. All calibration curves were constructed using quadratic fitting of the data. As

" noted above, for linear response detectors, CBRS prefers that linear regression analysis be
used instead of quadratic regression. For the representative data provided for standards, *
linear regression analysis provides a good fit as measured by the.correlation coefﬁaent ().

Correlanon coefﬁc1ents calculated by th1s reviewer are presented in Table 2.

, Table 2. -Correlation coefﬁcwnts obtamed from linear regression analysas of standard calibration curves. Raw
data were extracted from Figures 1-5 fot Rtx-200 column and Figures 35-39 for Rtx-50 column. Correlation
.coefficients were obtained from regressions analysis of linear fits of concentration (ug/mL) versus peak heights.

Concentration of standards were 0. 005, 0.010, 0.050, 0.100, and 0.0150 ug/mL.

Column

Correlation Coefﬁcnents Calculated for Various Analytes -

| RH-0671 RH-2382 RH-2915 RH-4672
' o o (oxyfluorfen) ' -
1l Rtx-200 . 1
- | Rex-50 0.9989 0.9988 0.9988 - {0.9988 I
Fo'r'tiﬁcations'

Muscle For cow muscle samples foruﬁed at O 010 - 1 OO ppm (n = 16) recoveries for -
~ oxyfluorfen and its isomers ranged from 71.8 - 106%.

‘For hen muscle samples fortified at

= “2—7%

0 OlOW.,Tl .OO ppmﬂ(n S Jﬁ);ecovenes,for oxyﬂuorfen audwats,lspmersmged from 59 9.-

Fat For cow fat samples fortlﬁed at 0.010 - 1.00 ppm, w1th the exceptlon of two samples

recoveries for oxyfluorfen and -its isomers ranged from 94.8 - 114%..

. For sample O07A10,
©  fortified with RH-0671, RH-2382, oxyfluorfen, and RH—4672’at 0.010 ppm recoveries were
.+ 155, 159, 156, and 151% respectwely For sample O07A11, fortified with RH-0671, RH-

~ 2382, oxyfluorfen, and RH-4672 at 0.050 ppm recoveries were 131 136, 140, and 138%

respectwely

For hen fat samples fortlﬁed at0. 010 1.00 ppm recoveries for oxyﬂuorfen and its 1somers
ranged from 86.3 - 116% :



. In hght of the other cow fat and the hen fat results, it appears that there may have: been an

error in fortification of samples O07A10 and O07A11. The registrant should reexamine all

data pertinent to these sample to determine if an error in fortification was made or provide an

alternative explanation of these results. CBRS also notes that recoveries for concurrent -

- fortifications for cow fat'analyzed in conjunction with the radiovalidation gave acceptable
recoveries (78.9 - 112 % for all analytes fortlﬁed at 0.02, 0.05, and 0.10 ppm).

Liver - For cow hver samples fortlﬁed at 0. 010 - 1.00 ppm, recoveries for oxyﬂuorfen and
its isomers ranged from 60.0 - 105%. - For hen liver samples fortified at 0.010 - 1.00 ppm,
recoveries for oxyﬂuorfen and its isomers ranged. from 66.9 - 10$%

| Kldney - For cow kidney samples fortified at 0.010 - 1. OO ppm recoveries for oxyﬂuorfen ’
and its isomers ranged from 66 7- 104%

- Radtovahdatlon Table 3 presents results of the method radiovalidation using samples
obtained from the metabolism study. The registrant did not identify which samples from the
metabolism study were analyzed. This is a deficiency. Because different levels of
oxyfluorfen were found for the various radiolabels, the registrant should identify exactly
-which samples from the metabohsm study were analyzed by the analytlcal method.

~ For the oxyﬂuorfen 1somers, the reglstrant reported all results as <0. 003 ppm for both the
. metabolism and analytical methods, with the exception of 0. 032 ppm of RH-2382 found in -
hen breast muscle by the analytical method. The chlorophenyl and nitrophenyl C-labeled
‘oxyfluorfen used in the metabolism studies (MRID #42670601 - ruminant and #42634701 -

- poultry) had radrochemlcal purities of 100% and 95% respectively, that is, none of the

‘ isomers were present to a significant extent, In light of this fact the reglstrant should explam :
_;how RH-2382 was found in hen breast muscle

_ Unul the reglstrant provrdes addrtlonal data supporting the proposed LOD of O 003 ppm for.
- the analytical method, the non-detectable results reported by the registrant as <0. 003 ppm in
»Table 8 of the study. (page 23) should be changed to <0.01 ppm. - o

f 'f—_t,.;'I‘,ablef.3gr:_Cgmpar_ts,.Qnigf_metabol,lsmt,studyuandrm@at"anal)'tlcal O A ——

ppm Oxyﬂuorfen Found I “ .

Sample’ — . .
a Metabolism |- Resndne Lo Average Resxdue Corrected
’ o . Uncorrected ~ for % Recovery -
‘Hen Breast Muscle | o1as . | oasr,018 | 7 o217
Hen Thigh Muscle ~ ~|. 1029 . | 0093097 | = “Lom
|| Hen Fat 113769 1120, 1100, | - 12.5
‘ L o 10.70 o o
Hen Liver ]t 0776, | 0.291,0233 | 0.346
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. ppm Oxyfluorfen Found
Sample - . - ]
SRR Metabolism Residue Average Residue Corrected
‘ . : Uncorrected for % Recovery )

Goat Muscle 0.022 0.022, 0.024 V 0.025
Goat Fat 0,511 0.425,045¢ | 0.485
Goat Liver <0.003 | <0.003, <0.003 | <0.003
Goat Kidney |  0.003 <0.003; <0.003 | <0.003

Milk Analytical Method (MRID #43346401}

Reference Standards The same reference standards used in the meat analytlcal method study
were used for this study. Additional information concerning the standards must be supphed
as noted above for the meat study.

‘Extraction - Milk is homogenized with a Polytron homogemzer for 2 minutes 1mmed1ately
‘before- samplmg The reglstrant described the extraction procedure as follows:

"Welgh a homogemzed 5.0 g sample of milk into a. glass sample vial. Quanntatlvely transfer sample to a
500 mL separatory funnél containing 45 mL of 10% NaCl aqueous solution (10g NaCl in 100 ml HPLC
water). Wash the glass sample vial twice with 2.5 mL of the 10% NaCl solution (iiito the 500 mL
separatory-funnel). The 500 mL separatory funnel now contains the 5.0 g sample and 50 mL of 10%
. NaCl aqueous solution. 'Add to the separatory funnel 150 mL of a 1:1 (v/v) hexane/acetone solution.
Shake the separatory funnel gently by hand for 5 seconds and vent m a fume hood. Repeat until no
A further pressure build up occurs.

Transfer the lower aqueous phase into a second 500 mL separatory funnel contammg 150 mL of hexane
Partition again exactly as Discard the lower aqueous layer. Combine both hexane layers in the
same 500 mL round bottom flask by passing the layers through a bed of 100 g anhydrous sodium sulfate

contained in a powder funnel (100 mm diameter) plqued with cotton. Evaporate to dryness by rotary

_evaporatoratﬂﬁ ?er’dfriumshed-pressm* emm——

CBRS notes that there appears to be a typographlcal error on page 8 of the study For the
hexane partition of the aqueous phase, instructions should most likely read, "Partition again
as described above", instead of as "desued" The reglstrant must modlfy this section of the
procedure appropnately :

Flonsﬂ Column Chromatography Instructions'are as .fOIIOWSf

f “ Activate the Flonsnl mesh 60 -100, by heatmg for 24 hours at 200 C. Remove fromi the oven and store
in tightly capped jars in a desiccator. Pack a 250 mm x 16.0 mm ID glass column plugged with cotton
, thh 20 mL of the activated Florisil. Top the column w:th 1 g of anhydrous sodium sulfate



Redissolve the residue from the hexane partition in 15 mL of toluene. Add to the column and elute to
the top of the Florisil gel bed. Add 30 mL of toluene to the 500 mL round boéttom flask, transfer to the
column and elute to the top of the Florisil. Add 10 mL of 90/10 (v/v) toluene/methanol to the 500 mL
round bottom flask, transfer to the column, and elute to the top of the florisil bed. Discard all washes to-
this point. Elute the oxyfluorfen and the RH-2382/RH-4672/RH-0671 isomers by adding 25 mL of 80/20
(v/v) toluene/methanol to the 500 mL round bottom flask, transferring to column, and eluting to the top
of the Florisil bed. Collect the eluate in a 100 mL round bottom flask with a 24/40 ST.' Evaporate to

dryness at 45 C under diminished pressure. Redlssolve the toluene in 5 mL of toluene. The sample is
now ready for GLC quantitation.” ’

GLC Chrom'atograghy A Varian 3500 Caplllary GC equ1pped with a Varian model 8100
Auto Sampler and a Capillary Thermionic Detector was used. Data were obtained with a HP

300 Data Acquisition System with HP Extrachrom Software Data were processed w1th
‘Nelson Analytlcal Software.

Two primary analync GLC columns can be used:
‘Column 1:
~Analytical Column Restex Rtx-2330 megabore Column, 0 32 mm ID, 60 m, 0.20 u ﬁlm,
Catalog #10727
-Guard Column:- Restex deactlvated uncoated fused silica gel 5 m, O 53 mm ID
' Catalog #10045 .
~Column Connection - Supelco Glass Seal Connector, Catalog #2-0479
. -Gas Flows - Nitrogen (makeup) 20 mL/min, Nitrogen (column) 4.1 mL/min
-Temperatures - Injector 250 C, Detection 270 C, Column 215 C, Initial Hold 3.0 min -
-Column Program - Final temp 230 C, Rate 5.0 C/mm, Hold 15.0 mm, Total time 21 min
-Electron Capture Detection - Attenuation 32, Range 10 ‘
-Retention Tlmes RH~0671 12 1 mm, RH-2382 12. 8 min; RH-2915 14.4- min; RH-4672 14 8 mm
Column 2
Analytlcal Column Restex Rtx-200 0.32 mm- ID 60 m, 1.0u film, Catalog #15057
-Gaurd Column Restex deactxvated uncoated fused silica gel, 5 m, 0.53 mmID,
" Catalog #10045° ‘ .
-Column Connection. - Supelco Glass Seal Connector, Catalog #2-0479
-Gas Flows - Nitrogen (makeup) 20 mL/min, Nitrogen (column) 3.5 mL/min -
—Temperatures Injector 250 C, Detection 270 C, Column 215 C, Initial Hold 1.0 min
- ~Column Program - Final temp 250 C, Rate 5.0 C/min, Hold 25.0 min, Total time 33 min
-Electron Capture Detection -.Attenuation 32, .Range.10

s ‘”"_ e —ﬂRetentlon Tlmes ~=RH~0671-19. 2«mm;—RH-2382—19$~mm ~RH-2915—218 tmn—RH-4672 224)1mn

The reglstrant did not state which column was used for analysis and Wthh was used for
confirmation. The comments noted in the review of the meat miethod are applicable here too
" (Rtx-2300. = 90% bxscyanopropyl/lO% phenylcyanopropyl polysiloxane). ‘Unless a-
' confirmatory method that differs more from the analytical method is developed (preferably
) .GC/MS with selected 1on momtonng), mterference testmg w1ll be requued

Pregaratlon of Standard Curves - Instructlons are as follows
_ "Standard solutions of RH-29 15/RH~0671/RH—2382/RH-4672m toluene are prepared (by senal dllutlon)
in the concentration range 0. 010 ug/mL - 0.20 ug/mL. Prepare a minimum of 5 standards within the
concentration range.. One or two microliters of each standard solution are injected and the’ resulting
" standard curve is constructed by plotting peak heights measured versus concentration (ug/mL). The. -

P
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standard curves are constructed by quadratrc regression within the concentration range. Standard curves
are prepared for each analysis day."

CBRS concludes that the registrant must rewrite these instructions with more detail, as was
the case for the meat method above and the egg method revieWed below.

"Also as for the meat method, CBRS concludes that the reglstrant should use hnear regression
analysis for constructlon of standard curves. :

,Quantitation One or two microliters‘of the sample consistent with the volume injection for
the standards are injected into the GLC. If necessary, the sample is diluted to an appropriate
volume to give a response within the standard curve range. The peak height is measured and
the concentration is determined from the standard. curve. The registrant stated that the
oncentratlon is then determined as follows:

Eq. 1 Total volume (mL) x Concentration (ug/mﬁ) x 100 = ppm
' -Average Recovery (%) x Sample weight (g) '

CBRS notes that Branch policy does not allow for correcting for percent recovery. Equation :
1 must be modified to remove average percent recovery from the denominator. Additionally, '

for clarity and con51stency (see Eq. 2 below) the registrant should change “Total volume.
(mL)" to "Flnal sample- volume (mL)".

Fortrﬁcauon The reglstrant states,

~“For samples fortrﬁed thh known amounts of RH-2915/RH-0671/ RH2382/RH-4072 pnor to extractron, ’
_measure peak height, determine the ug/mL from the standard curve, correct for any. backgrour}d in' the
~ control sample, and calculate percent recovery from equatron 2.

Eo. 2 Ijug/mL) found x Final sample volume (mlL) - ug controll X 100 - % Recovery”
.oug added ' :

~—CBRS prefers that when-analyses are correctéd for matrix eff ts—(background eorrecuons) A
both corrected and uncorrected results be reported (see below)

Results

1

’ Representatwe standard chromatograms standard curves, control milk chromatograms
fortified milk chromatograms and treated milk samiple chromatograms (samples from
metabohsm study) were prov1ded for both GLC columns

Standard Curves - Although representatlve standard curves were prov1ded for each

analyte/column combination, the raw data (peak heights and ug/mL) used to construct the
curves were not prov1ded ThlS isa deﬁcrency All raw data used to. construct a
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representative standard curve should be provided (one set .of data for each- GLC column). As
noted above, CBRS prefers that linear regressron ana1y51s be used mstead of quadratic

- regress1on \,
Fortiﬁcations - Recovery data for fortifications are summarized in Table 4. The registrant -
_proposed 0.01 ppm as the tentative limit of quantitation (LOQ). - Based on the available data,
an LOQ of 0.01 ppm appears to be appropriate for residues of oxyfluorfen in milk. For
residues of the isomers RH-2382, RH4672, and RH-0671 in milk, 0.02 ppm appéars to be an -
appropriate LOQ. CBRS reserves final judgement on this issue until receipt of sample
1dent1ﬁcatron information requested below

CBRS notes that the registrant did not specify which GLC, column was used to generate the
data presented in Table 1. This is a deficiency. Additionally, both uncorrected and
_background corrected results must be presented. CBRS also notes that from the way the data
are presented it is unclear if three separate samples were analyzed at the mdrcated :
fomﬁcatron levels or if the same sample was analyzed three tlmes '

The registrant should provide a more detailed data summary'table, mcluding sample -
identification codes, dates of extractions, dates of analysis, and any other pertinent

- information. The registrant did not supply an example calculation for one of the fortified
samples. An example . calculation, including all supporting data (chromatograms peak- helght
measurements, standard curve used, etc.) must be provided.

Table 4 Summary of Fortiﬁcation Data.

Fomﬁcatlon Level . o Percent Recovery
(ppm)

Oxyfluorfen’ |  RHO671 |  RH2382 - RH-4672 .
o ma | 140 s | 68
0010 | 14 ¢ |- 104 . | 90

70 | 60 55 S 6l

._W126_..ﬁ-;ﬁ.._¢, 120 SRR A D
© 0.020 T 89 v 82 | 93 - ©o98 .
- 105 C102 .. 100 : 102
4 . Average 107 o101 . ~ 99 - 99 '
e |
| , a7 | 105 106 .92
0o0so0 - | - 104 |- 109 . 106 . 109
R 82 1. - 8 . .- 85 1. 82
'Average ’ ' 101 - . _ 100 , 99 ' 94




Fortification Level o ‘ - Percent Recovery h CL ‘ “ |
(ppm) | ' '- L ~ : . : "
_ Oxyfluorfen . - RH-0671 - RH-2382 -
93 . 83 ‘82 ‘ 87
0.010 _ 86 - 89 87 N -1/
109 112 107 111
I Average | 96 95 92 BT
, ' 89 .86 | s 85
0.050 7. 75 73 - 15
C 98 - 95 © 100 S e
Average | . 86 - 85 86 80

- Radiovalidation - Table S presents results of the method radiovalidation using samples
" obtained from the metabolist study. The registrant did not identify whrch samples from the
> metabohsm study were analyzed This is a deﬁcxency

In the metabohsm study (MRID #42670601), results for day 4 milk were reported to be.
0.209 ppm and 0.142 ppm respectively for chlorophenyl and nitrophenyl “C-labeled
~ oxyfluorfen. Oxyfluorfen was extracted from milk usmg chloroform/methanol (1:2, v/v).
- . The CH,Cl/MeOH fraction was concentrated, dissolved in heptane, and partmoned with.
acetomtnle Oxyﬂuorfen was found in the ACN fractlon -
The chlorophenyl and mtrophenyl C-labeled oxyﬂuorfen used in the metabohsm study had
radiochemical purities of 100% and 95% respectlvely, that is, none-of the isomers were
N present to a significant extent. Until the registrant can provide additional data supporting the
‘proposed LOD of 0.003 ppm for the analytical méthod, the non-detectable results (<0. 003
’ ppm) listed in Table should be changed to <0.02 ppm

Wmmmmll‘ able 5....Rad iovalidation... results.for mlkml yticalwmethefl

_‘.:,;_!, - N — e ' — - ppm T R i _s“ S
o | Amalysis |

Oxyfluorfen | . RH0671 |  RH-2382 . |~ RH-4672

Metabolism | * 0.19 I R X R <0003 - .| <0.003

] ~"Residue' | o L <0003 - | <0003 '<o'003 |

Table 6 presents results for extraction efﬁcrency of the analyt1cal method Agam CBRS
~ notes that the samples from the metabolism study were not identified. = This is a deficiency. .
- Itis not clear if the samples labeled A-and B are the same samples or different samples. The
~ registrant must provrde sample identification information, as well as pertlnent dates (for
example date of extractlon and storage tlme/condmon of samples pnor to extractron)
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" Table 6. Extraction efficiency.

% Extraction
Efficienc

© Milk-“C-A

" Milk-“C-B | = 28,900 3000 31,900 91 “

E Analytical Method MRID #4330‘7503

. Reference Standards No information concerning the purity of the reference standards or lot
numbers was provrded This is a deficiency. Additionally, information concermng the
standards must be supplled as-noted above for the meat study

~ Extraction - Whole eggs (egg yolk and white) are prepared by blending at low speed w1th a
" Waring Blender for 1 to 2 minutes. The samples are stored frozen until used. Before
analysis, samples are thawed and homogenized for about 1 minute to obtain homogeneous

samples. The registrant descrlbed the extraction procedure as follows:

"Wengh 5.0 g of sample mto a 250 ml glass bottle. Add 100 mL of acetonitrile and homogemze with a
_ Tissumizer at medium speed for 2 min.- Filter the samples under suction with a vacuum pump (about 50

- mm Hg) through Whatman #41 filter paper which has been prewashed with ACN and dried. Wash the
‘bottle twice with 25 mL ACN and filter. ' :

" The filtrate is transferred to a 500 mL separatory funnel contammg 100 mL of petroleum ether. Shake
vigorously for'2 minutes. This step is critical, because not shaking enough will result in low recovery.
An alternative procedure to the shaking is to homogenize the mixture with a Tissumizer: for 2 min before .
filtering. Add 10 mL saturdted NaCl and 200 mL of distilled water to the mixture and shake gently
(holding the funnel in a horizontal position) for about 45 sec. If three phases. oceur, add an ‘additional 50

- mL of water and mix it again. After the phases are separated, transfer the aqueous phase to another
separatory funnel and extract twice with 50 mL of petroleutn ether. Combine all petroleum ether extracts
in a separatory funnel. Gently wash the petroleum ether extracts twice with 100 mL of distilled water.

A.iﬁ.l_-rmy fE— Fmally, collect the petroleum ether extfract in a DUU mL round bottom rla§k and concentrate to abouTIU
et ~-mL- usmg a rotary evaporator (50 C-water-bath). v

lor1§11 Cglumn Qhromatography Instructlons are as follows

"Prepare an aetlvated ﬂonsrl column ( 10 cm with an addmonal 2 cm of Na280 on the top, column

~ dimensions: 30 x-1.9 cm ID) be adding the florisil the Na,SO, into a ‘glass columin containing 40 mL of .
petroleum ether. Pass the concentrated petroleum ether extract through the column at a rate of about 5-
-mL/min (about the same rate is applied for the subsequent washes and elution). When the extract
reaches the top of the column, wash the round bottom flask twice with 25 mL of petroleum ether and
pass through the column. The column is then washed with 50 mL of 15% diéthyl ether in petroleum
ether. Discard all washes up to this point. The GOAL residues are eluted from the column by 50 mL of
- 50% diethyl ether in petroleum ether. The eluent is evaporated to about 1 mL using a rotary evaporator
(50 C water bath) Add about 20 mL of hexané to the round bottom flask and continue to evaporate to
about 1 mL Brmg up to a ﬁnal volume of 5. mL wnth hexane for GC-ECD analys:s.
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GLC Chromatography - A Hewelett Packard 5890 Series II GC equipped with a Model 7673
Autosampler and an Electron Capture Detector was used. Data were obtained with a HP 300
Data Acquisition and Processing Station with HP Extrachrom Software Data were
processed with Nelson Analytlcal Software.

‘Two different columns are used:

Column 1: .
-Analytical Column - Restex Rtx-200 0.32 mm ID 60 m, l 0 u film, Catalog #15057
~Gas Flows - Nitrogen (makeup) 40-mL/min, Helium (column) 3.5 mL/min B}
-Temperatures - Injector 265 C, Detection 300 C, Column 150 C, Initial Hold 1.0 min
-Column Program - Final temp 250 C, Rate 10.0 C/mm, Hold 16.0 min '
-Electron Capture Detection

-Retention Times - RH-O671 21.4 min; RH-2382 2271 min; RH-2915 23.5 min; RH-4672 23.9 min
-Injection Volume - IuL :

Column 2:
-Analytical Column . Restex Rtx-SO megabore Column, 0.32 mm ID, 60 m, 1 Ou film, Catalog #10557
- -Gas Flows - Nitrogen (makeup) 40 mL/min, Helium (column) 3.5 mL/min
-Temperatures - Injector 265 C, Detection 300 C, Column 215 C, Imtxal Hold 1.0 mm
-Column Program - Final temp 250 C, Rate 5 0 C/n'un, Hold 25.0 min _
-Electron Capture Detection

-Reténtion Times - RH-0671 22 ‘7v min; RH-2382 21.4 min; RH-2915 23 8 mm, RH-4672 24.5 min
~ --Injection Volume 1uL - -

Concernmg the conﬁrmatory method the comments noted in the review of the meat ‘method
are applicable here too. Unless a confirmatory method that differs more from the analytical

method is developed (preferably GC/MS wrth selected ion momtonng), mterference testmg
will be requrred . : L

reparanon gf §tandard Instructlons are as follows DR :
8 “Prepare standard solutions by weighing on an analytical balance 10 mg each of analytical standards RH-
2915, RH-0671, RH-2382, and RH-4672 (corrected for percent purity of each compound) into individual
10 mL volumetric flasks. Dissolve each of the compounds in about 5 mL of methanol and brmg to the
, ﬁnal volume with methanol. The resulting solutions are 1mg/mL stock solutrons

' 'W,Transfer"O"l il of each of the—tock solutions intoa 10 mL v_olumetn“ﬂask'fai:dtnng o Volumewuh

methanol. This results in an mtermedrate standard contalnmg 10 ug/mL of each of RH-29 15, RH-0671
RH-2382 and RH-4672. .

Prepare wod(mg standard solutions of 0, 005 0.01, 0.02, 0.05 and 0.10 ugImL by transfemng 5, 10 20
50, and 100-uL of the intermediate standard into a 10 mL volumetnc ﬂask and bring to volume with
hexane. Standards can also be made by serial dilution. - . . :

To: prepare standard curves, 1 uL of each standard solutron is mjected and the resulting .
standard curve is constructed by plotting peak heights measured versus concentration
(ug/mL). - The standard curves are constructed by quadratic regression within the
concentration range, Standard curves are prepared for each analy51s day.

7
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As for the meat method, CBRS concludes that linear regression analysis should be used for .

construction of standard curves. The registrant should modrfy the method wnte-up _
appropnately '

l

~ Quantitation One microliter of the sample consistent with the volume injection for the .

standards are injected into the GLC. If necessary, the sample is diluted to an appropriate

volume to give a response within the standard curve range. The peak height is measured and

the concentration is determined from the standard curve. The registrant stated that the

concentratlon is then determined as follows:

o -Eq. 2 o@l volume (mL) x Concentration (ug/mL) x 100 = ppm
- Average Recovery (%) x Sample weight (g)

CBRS notes that Branch pollcy does not allow for correctmg residue results for percent -
recovery of concurrent fortifications. Equatron 2 must be modified to remove average
- percent recovery-from the denominator. Additionally, for clarity the registrant should

change "Total volume (mL)" to "Final sample volume (mL)

Fomﬁgatron To determme percent recovery, Equatron 3-is used:

Concentratron ug/mL) x Total volume (mL) - ug in control x 100 = % Recovery".
ug- added ' '

CBRS prefers that when analyses are corrected for matrlx effects (background correctlons)
: _both corrected and uncorrected results be reported :

Results
Representatlve standard chromatograms standard curves control egg chromatograms and
' fortrﬁed egg chromatograms were provrded for both GLC columns.

~Standard Curves - Although representatlve standard curves wereprovrded for each

_analyte/column combination, the raw data (peak heights and ug/mL) used to construct the
curves were not provided. This is a deficiency. All raw data used to construct a
representative standard curve should be provrded (one set of data for each GLC column) As
noted above,- CBRS prefers that hnear regressron analysrs be used 1nstead of quadratrc

- regressmn o ,. o -

Fortrficatlons Recovery data for fortrficatlons are summanzed in Tables 7 and 8. The
registrant proposed 0.01 ppm as the tentative limit of quantitation (LOQ), but did not prov1de
- a statlstlcal Justlﬁcatlon or sufficient data to support this proposal

‘Both. uncorrected and background corrected results must be presented

22"' -
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The registrant should provide a more detalled data summary table, mcludmg sample
identification codes, dates of extractions, dates of analysis, and any other pertinent
information. The registrant did not supply an example calculation for one of the fortified.

samples. - An example calculation, including all supporting data (chromatograms peak ‘height
measurements standard curve used, etc.) must be provided.

CBRS notes that for all analyte fortifications > 0.010 ppm, with two exceptions (noted in
shading in the summary tables) recovenes are generally in the range consxdered acceptable by
the Agency (70 - 120%). :

Table 7. Summary of Fortification Data obtained using the Rtx-200 Analytical GC Column.

Fortification Level a S Percent Recovery , ' “
(ppm) ' T o '
A Oxyfluorfen RH-0671 RH-2382
o - 90.6,'86.3.. 857,723 .| . 95.0,89.9 85.5, 81.1
0.010 - 75.5,70.2 71.2, 72.3 © 84.4,78.6 - 6.7, 70.6
' 84.3, 78.0 | = 839,836 86.1,67.1 . |  79.7,76.6
86.7, 91.8 90.4,97.4 87.4,96.4 - 86.0, 89.4-
84.4, 84.7 80.1, 78.8 . 824,836 |  79.9,79.9
78.0,76.0 - 82.8, 77.4 78.1, 80.6 .- 73.7, 73.7
. . - 85.2, 78.6 . 83.2,76.2 82.0, 77.4
0.050 |  90.8,914  92.4,90.2. 88.2, 88.2
) 71.8, 80.8 76.0, 83.8 .71.4, 78.8
102, 96.6 . <100, 97.8 96.6, 94.0
 81.8,84.8 - 80.7,88.1 - 163.8, 82.2
95.6, 92.0 96.2, 88.4 7 91.4,'86.2
L . 936,889 . 95.6,92.1 94.1,88.6 - 91.8, 87.0
. 0.100 84.2, 84.5 , 86.1, 85.4 - 84.3,83.0 - 82.3,83.0.
- 813,843 744,842 79.8, 86.3 71.0, 82.3
. ‘ | 83.4,84.2 79.2, 81.0 82.8, 73.4 - 81.8, 80.8
RN P, [, X S - B | B 15.6,-88.8 ~=76 CYEYS W Ty ¥ | —
g0 9 03 T 09.6,4104 96%-100—————, —296:2;103—— ——
| o '95.0,822 | 99.6,81.5 9337801 | T 966,800 | T -
85.6,91.2 . | 885,854 - 84.9, 86.8 - . 84.2,87.2
930 904 - - 884 - 91.8
s 95.0, 89.4 . 96.8,92.6 | - 922,874 96.8, 92.6
1 5.00 | -86.8,94.6 - . £8.0, 94.8: ~ 86.4,90.4 | 88.0,94:8
L S . 91.2,94.8 - . | . 88.4,89.0 "87.2,89.2 | - 88.4,89.0
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Table 8. Summary of Fortiﬁcatibn Data obtained using the Rtx-50 Analytical GC Column.

Fortification Level © Percent Recovery . : . “

(ppm) o - ,
. Oxyfluorfen RH-0671 RH-2382

| 747,747 | 100, 96.2 . 69.2,67.7 60.6, 65.1

0010 | 806,763 . 81.9, 68.5 73.7, 65.5 , 81.9

S 96.3, 101 . 109, 115 7735, 80.5 . 875, 86.6

| 76.2,77.2 |  76.8, 87.8 80.4, 78.6 58.6, 73.2

0.050 89.6, 79.2 - 87.2,78.4 | = 88.2,77.4 85.8, 77.0

: © 98.6, 93.8 .96.5, 97.3 " 96.4,90.0 92,0, 87.4

. 711, 68.8 74.9, 76.7 717,682 | 68.3,66.2

0.100 86.6, 82.5 ° 88.2, 87.9 '85.6, 83.0 85.2, 80.9

_. 94.0, 99.6 80.2,87.8 | 786,858 81.0, 87.8

1.00 91.4, 77.4 . 87.2, 71.6 © 90.4, 75.4 90.8, 75.0

' 92.0, 91.2 . 923,923 | . 94.0,91.0 |  90.8,3886

o 116, 116 | 99.2,104 o101, 101 1105, 108

500 92.8, 92.0 911,905 . 92.2,91.8 . 91.8, 88.0

. Radiovalidation - The- method was not radiovalidated using egg samples from the metabohsm
‘study. Eggs from the poultry metabolism study contained 1.037 and 1.026 ppm. 4C-
oxyﬂuorfen (chlorophenyl and nitrophenyl ring labeled respectrvely)

Response to Review of Ruminant Metabolism Study
The review of the goat metabolism study (S. Knizner, 6/16/93, CBRS #11526, MRID :

- #42670601) noted the deficiencies listed below. These deficiencies are repeated (numbermg
»system ‘used in rev1ew), and the reglstrant s and CBRS response fouow .

~an<f 0.211 ppm respecttvely -For ‘the-other-6 m11k samples (days 1 3 and 5~7), average
TRR levels in the CPR and NPR dosed goats were 0.05910.024 ppm-and
10.063+0.018 ppm respectively. The TRR level in the Day 4 milk sample is more than
6 standard deviations larger than the-average results obtained on all other study days.

* In a preliminary review of results from the goat metabolism study (C. Olinger, 6/ 15792,
‘CBRS #9913), the regtstrant was asked to provide an explanation for the sudden
increase in radioactive residues in the Day 4 milk. - The reglstrant dld qot prov1de an

. explananon “This is a deﬁmency :

Reglstrant’s Response' The registrant stated that the apparent spike in the Day 4 m11k
sample occurred for unknown reasons. They postulated that it may be due to a
pharmacokmettc effect due to the absorption and ehmmatton of oxyﬂuorfen because 1t was

2 S ’
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observed in milk from both dosed goats, and oxyfluorfen was the major component of the
spike. The fact that the levels seem constant for all other sample points analyzed

demonstrates that this spike is transient. The registrant rioted that the Day 2 CPR sample
contamed 67% of TRR as oxyfluorfen and the Day 6 sample contamed 74 5% oxyfluorfen.

" CBRS Response The regrstrants explanation adequately addresses thls deficiency. CBRS
" notes that in the dairy cattle feeding study (MRID #43152201, see S.Knizner, 8/19/94, CBRS
#13395), where cows were dosed at lower levels (4x, 13x, and 43x versus the 168x used in

the metabolism study), no "spikes" in oxyfluorfen concentrations were noted in milk over the
28 days of dosmg ‘ o . o '

2b. . In hver 1 -6% of the TRRs from various samples were tentat1ver identified as
‘ oxyfluorfen. The registrant stated that further characterization and identification of
liver metabolites is continuing. Adequacy of this study is reserved pendmg the
'-submrssron of the additional liver data

Registrant’s Response: The reglstrant has submitted a supplemental study (MRID
#43317701) for charactenzatwn of residues in liver. Thrs study is rev1ewed below

CBRS Response. The submrtted study adequately charactenzed radroactwe resrdues in liver.
“This deficiency is resolved

3. »Samples from the metabohsm study were stored for up to 21 months prior to analysrs -
- Storage stability data on milk and tissues are required to support the storage conditions
and intervals of this study. Addttronally, ‘the registrant stated that a freezer thaw -
occurred for 48 hours where the temperature reached approximately 20 °C. Several
liver subsamples and kidney samples were in the freezer. The registrant stated that
documentation of the freezer thaw was included in the raw data. However, the
reviewer could not find the necessary information. -The regrstrant must identify the

- samples involved in the freezer thaw and demonstrate that this event did not influence
. the results of the study. : .

Reglstrant’s Response' Storage stabrhty studres for oxyﬂuorfen -in mrlk—meat and. lrver are~-1 R

.. in progress. These studies were initiated following analytical method development for the

 particular matrix. The milk study was initiated in July of 1993, the muscle study in -
'December, 1993 and the liver study in February, 1994. Al studres are two year studres

| Addltlonally, the regrstrant stated that for- mrlk the metabolrte pattem for samples analyzed
after’ 10 months of storage is essentially the same as for samples analyzed at 19-23 months o
_ Supportmg data for this statement exrsts but was not provrded

Concernmg the freezer malfunction, the regrstrant provrded a table listing exactly which

samples were affected. Only two NPR and two CPR'liver subsamples and both kidney - .
- samples The regrstrant stated that for both hver and krdney, samples were analyzed before

25



- and after the thaw, and compansons of the extractable residues suggest that the thaw had no
effect.

. CBRS Response: Untxl the required storage stabtlrty studies are submltted rev1ewed and | - _
found to be adequate, the deficiency concerning storage stability remams CBRS concems -
over the freezer thaw have been adequately addressed.

4, Representatrve samples from the goat metabohsm study must be analyzed usrng
- enforcement analytlcal methods for radiovalidation purposes

Reglstrant s Response; The regrstrant comphed this w1th this requirement in therr submrtted
meat/ mrlk analytical enforcement method (MRID #43307502 and 43346401).

CBRS Rosponse The reglstrant has adequately resolved this deficiency (see revrew of
meat/ mrlk analytical enforcement method (MRID #43307502 and 43346401)

.- Addendum to Rummant Mgtabohsm Study. Sugglemental Analysis of Liver
- §amples (MRID #43317701) - o :

The review of the submltted ruminant metabohsm study, MRID #42670601, (S. szner
6/ 16/93 CBRS #11526) required further analysis of liver. In the current study, liver from
the goat dosed with C'-nitrophenyl ring labeled oxyfluorfen (NPR) was analyzed The

_ jperformmg laboratory was XenoBrotrc Laboratones Inc. (XBL).

The goat lwer sample was shipped from ABC Laboratones (the performmg lab for the m-lrfe
phase) to Rohm and Haas on 10/ 15/91. Samples were stored frozen at -20 C Samples were.
'shlpped to XBL on 3/24/93 and stored frozen until analysis.

‘R efergngg Sgndard The réference standards used- in this study include oxyﬂuorfen
chlorophenol (RH-34800), amino-hydroxy-oxyfluorfen (RH-45298), hydroxy-oxyfluorfen

RH_67D),.4_acetam1do—oxyﬂuorfem(RH-a545O)ﬁaeetamrdo—oxyﬂuorfen:(RHis2%69)"’—““and

A

*—“”‘“Tmrnmyﬂuorfen’(RHGSZlS’l; ~The purity_and ot number. of . each “standard was provrded .
The structures of the standards are presented below in Frgure 1 - '

Flgure l Structures of standards used for metabohte 1dentlf catron ,

cl-lul I— - ' m Sumber - hzlty ")‘ I’.ot so. - - ch-lulmg. N
- 7 .-',v‘ ~:~!. ‘v : 7-’., . . o ’ . . e ‘ _

' :-cnm-c-m-' . Am-34800 . 93.8 . pImos2 N “ L
beuzotrifivecide . -’.I/ . . o S . - «'s i hdalil :
A(chlotmu . . } B . ’

AT . ) ,
TN o . - . . . - REEER
i l o S ST €1 ocH.,En, -

oonr® (oxftivorten). ',‘-"_«.up.:;fu e mporerer . - N\ o ;
\ S ~‘ ' ’ , . B /: /, . O . " 8 '-. _‘ . ’ ""‘ - -.. .'.,‘ -.-' ~) A-
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Figure 1 (cont.). Structures of standards used for metabolite identification:

Cheajcal Structure

: S . : ct T ;
Aoetamido RE-6T6 ! . RE=-45469 1.8 WCW741178 ) - -
4 , . 4 0 0 —C—CN,
(Acstamido-$70) or - . . L ! " -
{N-Acetyl-€70) or - . . ) L

(l-mtyl-m:on-nyl‘ubtﬁny w
(u-mtyl-hydrm-ﬂom ) b acn cu, ,

l.lpo-w. RE-28435% se.2 no7146C ‘ ‘@‘* —“—

’ {'-)l

Chemical Name o sponsor Number  Purity (%) Lot Ko.

: Jeino-hydroxy-0okL AN-45258 5‘:.5 ) e T )
. — (Aminc-€70) or . S ' V.-
: _‘ ‘{Amino-hydroxy-oxyfluorfen) o Lo ;:,' P

157 .('
L

. . N ) _ 41 .
RE-670, . m‘ m:u-uueo T RE-36670 9.8 u-cud'l ’/' L
. (ol-onyﬂuorum or (ON-QOAL) . ’ ’//
. » _ ( -
°. . . g S - /7 " 9CN,CHy

" 4*=Acetamido QORL 1 me-3s4s0 9.6 mD71420 .
(M-acetyl GOAL) or L ) LT FqeC— —Cj—-fl,
{N-acetyl-oxyfiuorfen) . L ) . / \Z"‘\ ’

Combustlon Analy51s - Harvey Model OX 300 and )X-500 blologlcal Sample 0x1dlzers were -
used for combusnon analyses

HPLC A Waters Model 484 HPLC, using a Ultracarb ODS-20 column both a UV and a
Ravtest Raymona-5 Radioactivity Monitor was used for HPLC analyses. Two different

.y,.‘..;...LV

__.solvent gradient-programs-were.used-to-elute compounds of interest. ~An ISCO Foxy - - . -
“~Fraction Collector ¢ollécted fractions every 30 seconds, and following LSC countmg, T

_ reconstructed HPLC chromatograms were made A table was prov1ded hstmg the Rs of all
) reference compounds . .

-~

TLC 2D-TLC was used for quahtanve conﬁrmatlon and charactenzatlon of metabohtes
isolated using HPLC. Normal phase silica gel plates were used. Collected fractions and
reference standards were spotted on the plates and then developed in two dimensions. Four

different solvent systems were used. A table was provided hstmg the Res of all reference
standalds :
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Extraction and Fractionation

Liver was blended with. MeOH/H,0/CHCI; (11:5:5). " The tissue was first. blended with
MeOH/H,0, then CHCI; was added and blended again. The mixture was separated by
filtration. The solids were reblended with CHCI, and filtered.. The filtrates were combined
and the layers separated using a separatory funrel to yield a CHCl; and MeOH/H,0 fraction.
The CHCI, fraction was evaporated to near dryness, followed by addmon of hexane/ ACN, to
yield a hexane and ACN soluble fraction.

The PES were subjected to orotease digestion (Protease Type 1, Sigma), followed by
centrifugation. The supernatant obtained (AQ-3) was cleaned up by solid phase
chromatography with Amberlite XAD resin. The centrifugation pellét (PES*2) was subjected
to ‘hydrolysis with 1 N HCI (refluxed under nitrogen for 4 hours). The. .sample was then
centrifuged to yield and aqueous soluble fraction AQ-5 and PES-3. _The PES-3 fraction was
then hydrolyzed with 6 N HCl using the same conditions as for the 1 N HCI digestion - \

“(except digestion was carried out for 24 hours) The resulting digest was centnfuged to yleld
- AQ- 6 and PES-4 fractions.

The hexane fraction of the CHCl, extract was subjected to saponification using 1 M KOH in
95% ethanol. The mixture was refluxed for 2 hours. Upon cooling, water was added and
. the mixture was then extracted with diethyl ether to yield a Diethyl Ether-1 (nonsapomﬁable)
"~ and 'AQ-1 (saponifiable) fraction. The AQ-1 fraction was acidified then extracted w1th
diethyl ether to yield a Dlethyl Ether-2 and an AQ-2 fractlon

Results :

.. The TRR obtamed for hver in thlS study was 0.406 ppm ThlS is in good agreement w1th the - - |
~ _level reported in the orlgmal metabohsm study (0. 378 ppm) . R
Table 9 summarizes the dlstrrbutlon of radloactwe residues in the vanous fract1ons and thelr
charactenzatlonlldentlﬁcatlon Table 10 presents total amounts of the vanous metabohtes

R denhf' erl:and:eharacten zed. .,

CBRS concludes that. the reglstrant has adequately charactenzedlldentlﬁed radxoactlve
: residues in ruminant liver. The predominant liver metabolites identified ‘Were amino-
: oxyﬂuorfen (and 1ts conjugates) and ammo-hydroxy—oxyﬂuorfen (and its conjugates)
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Table 10. Amounts. of various metél;olites cha::acterized'/identiﬁedjn ruminant liver.

~

Metabollite ’ : % TRR - ppm

RH-35450 - i o 5.9 o0

RH-45208 or RH-45469. ) .1 0.007

RH-35451 ‘ : - 67 - | o002

kﬂ-35451-e§njuga:es s , " 102 | ooar .

RH-45298-conjugates o e - 19.4 " 0.078

Non-polar unknowns® ‘ . 11.1 . 0.044

- Organosoluble Unknowns:"‘ o ' o 4 45 0.018. :
Aqueous-Soldbl;-.'Unknown.s‘ o ' ilS.O - 0.061 . “

Not Anélyz'ed ‘or Lost During Fractionation . P ’ -

* Three unknown metabolites found in the ACN fracuon (. 9% - S 7%
TRR, 0.003 - 0.023 ppm). . ' !
b Metabolites found in Diethyl Ether-1 fraction (8 unknowns rangmg from
0.002 - 0.005 ppm). .
© Six.metabolités ranging from 0.8 - 3. 9% TRR (0. 003 0. 16 ppm)

cc: S.F.,circ., R.F,, List B File, S. Knizner ’

RDI:- W. Smith 10/31/94, B. Cropp-Kohlhglan 10/31/94, L. Edwards 10/31/94 P. Deschamp 10/31/94, C Olmger 10/31/94
M.Metzger, 11/8/94 E.Zager, 11/11/94 )

7509C:CBRS:CM#2:305-6903:SAK:sak: :Oxyfluor:10/31/94 T
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