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1
INTRODUCTION

The results of CIPAC collaborative study for fluazinam technical product and fluazinam suspension concentrate are reported in this present study for its content of fluazinam. 

In May 2008, CIPAC Information Sheet No. 279 was sent out by the CIPAC Secretary inviting members to participate in a collaborative study to validate the high performance liquid chromatographic assay method for fluazinam and its related impurity 5 in technical material and formulated product. A copy of the analytical method, protocol for the performance of the study, analysis report forms, samples and standards required for the analysis were sent to the respondents. The respondents who completed the study are listed in Section 1.2.
Following the first round with eight laboratories reported in June 2009, further three laboratories were included for the high performance liquid chromatographic assay method for fluazinam in technical material and formulated product.. The additional participants are listed in Section 1.2 
1.1
Samples
Five product test samples, homogenized, and analytical standards were sent to the participants. All samples comes from the same batch of technical material which contains a sufficient amount of impurity toxicologically relevant (Impurity 5, code No. B-1467).
	Test Sample
	Identification Code

	Fluazinam Technical
	Tech-1

	Fluazinam Technical
	Tech-2

	Fluazinam suspension concentrate (500 SC)
	Fluazinam 500 SC-1

	Fluazinam suspension concentrate (500 SC)
	Fluazinam 500 SC-2

	Fluazinam suspension concentrate (500 SC)
	Fluazinam 500 SC-3


Fluazinam analytical standard (batch No. Y010920, 99.7 % purity) and Impurity 5 analytical standard (batch No. HI-071114, 99.2% purity) were provided by ISK.
1.2
Participants
Lab 1 
Unterweger, Heidrun
AGES WIEN


Kompetenzzentrum Rückstandsanalytik 


Spargelfeldstraße 191


1226 Wien


Austria

Lab 2
Benke, Lajos
Agricultural Office of County Fejer 


Plant Protection and Soil Conservation Directorate


Ország út 23


2481 Velence


Hungary

Lab 3
De Ryckel, Bernard
Walloon Agricultural Research Centre (CRA-W)


Collart, Christine
Pesticides Research Department


De Bruyne, Régis
Chemistry Section
Rue du Bordia, 11
5030 Gembloux



Belgium

Lab 4
Patrian, Bruno
Agroscope ACW Changins-Wädenswil


Research Station ACW


Plant Protection Chemistry


Schloss


P.O. Box 185


8820 Wädenswil


Switzerland

Lab 5
Dubois, Alain
Laboratoire Fédéral pour la Sécurité Alimentaire - AFSCA

Rue Boumal, 5

4000 Liège


Belgium

Lab 6
Armentano, María Inés 
IPESA S.A.


J. V. González 4977 (C1419AYK)


Buenos Aires


Argentina

Lab 7
Manso, Luis
Laboratorio Arbitral Agroalimentario. 


Ministry of the Environment and Rural and Marine Affairs


Casiopea, 1. Aravaca 


28023 Madrid


Spain

Lab 8
Garvey, Jim 
Dept of Agriculture, Fisheries and Food.  Pesticide Control Service


Backweston Campus


Youngs Cross


Celbridge


Co Kildare


Ireland
Additional 2010 participants:
Lab 9
Gregorčič, Ana 
Agricultural Institute of Slovenia (Kmetijski inštitute Slovenije)

Hacquetova 17

1000 Ljubljana

Slovenia
Lab 10
Zouaoui, Ahmed 
Laboratoire Officiel d’Analyses et de Recherches Chimiques LORAC

25 Rue Nichakra Rahal (Ex rue de Tours)

20110 Casablanca 

Maroc
Lab 11
Marais,Susan 
Pesticide Analytical Technology


PO Box 908 609


Montana, 0151


Pretoria 


South Africa

2
ANALYTICAL METHOD

2.1
Scope

This method is applicable to the determination of fluazinam in fluazinam technical (i.e. Technical Grade Active Ingredient or TGAI). This method is also applicable to the determination of fluazinam in the formulation Fluazinam 500 SC.
2.2
Outline of method

Fluazinam in the test samples are determined by reversed-phase, high performance liquid chromatography using ultraviolet detection at 240 nm. Quantification is performed using a calibration curve (i.e. peak area ratio vs. concentration) constructed from the analysis of standard solutions.

2.3
Procedure

Each sample was analyzed by four independent determinations (ni = 4). The samples were analyzed in a first run (Day 1) by duplicate injections of two weights for each sample. The sequence was repeated on a second date (Day 2) with two other weights of each sample. The weight percent of fluazinam for each injection was calculated from the calibration curve based on linear regression analysis of the corresponding calibration standards. For the calculation of the content of a sample, the mean value of the duplicate injections was used.

3
REMARKS OF PARTICIPANTS
3.1
Analytical Conditions

	Lab
	Liquid chromatgraph integrator
	Column
	Mobile phase (1)
	T (°C)
	Flow (ml/min)
	Vol inj (µl)

	1
	Agilent 1090 Series II, DAD II
	LiChrosphere 100 RP-18 endcapped (250mm x 4mm i.d., 5 µm)
	Eluent A = 0.2% v/v Triethylamine puriss
	50
	0.75
	10

	2
	Dionex UVD, ASI 100
	Zorbax SB C18 (250mm x 4.6mm i.d.)
	Eluent A = 0.2% Triethylamine aqueous solution (pH 3)
	30
	0.75
	10

	3
	Agilent 1100 Series, DAD
	Cosmosil C18 (250mm x 4.6mm i.d., 5 µm)
	Eluent A = 0.2% v/v aqueous solution with Triethylamine (pH adjusted to 3 with 0-phosphoric acid)
	50
	0.75
	10

	4
	Dionex P680, PDA-100, LCPAL
	Inertsil ODS-2 (250mm x 4.6mm i.d., 5 µm, 150 Å)
	Eluent A = 0.2% v/v aqueous solution with Triethylamine (pH adjusted to 3 with 0-phosphoric acid)
	30
	0.75
	10

	5
	VarianStar, Varian 9050
	Luna C18 (250mm x 4.6mm i.d., 5 µm)
	Eluent A = 0.2% v/v aqueous solution with Triethylamine (pH adjusted to 3 with 0-phosphoric acid)
	50
	0.75
	10

	6
	Agilent 1200 / Shimadzu 10A vp, DAD
	Zorbax SB C18 (250mm x 4.6mm i.d., 5 µm)
	Eluent A = 0.2% v/v aqueous solution with Triethylamine (pH 3)
	50
	0.8
	10

	7
	Agilent 1100, DAD
	Luna C18 (2) (250mm x 4.6mm i.d., 150 Å)
	Eluent A = 0.2% v/v aqueous solution with Triethylamine (pH 3) 
	50
	1.8
	10

	8
	Agilent 1100, DAD
	Cosmosil C18 (250mm x 4.6mm i.d., 5 µm)
	Eluent A = 0.2% v/v aqueous solution with Triethylamine (pH 3)
	50
	0.75
	10

	9
	Agilent 1200,

DAD
	Lichrospher 100 RP-18, (250mm x 4.6mm i.d., 5 µm)
	Eluent A = 0.2% v/v aqueous solution with Triethylamine (pH 3)
	50
	0.75
	10

	10
	Agilent 1100
	Chromsep S6 C18, (250mm x 4.6mm i.d., 5 µm)
	Eluent A = 0.2% v/v aqueous solution with Triethylamine (pH 3)
	50
	0.75
	10

	11
	Agilent 1200,

DAD
	Zorbax XDB C18, (250mm x 4.6mm i.d., 5 µm)
	Eluent A = 0.2% v/v aqueous solution with Triethylamine (pH 3)
	amb.
	0.75
	10


T = Temperature

i.d. = internal diameter

Vol inj = Volume injected

(1) Gradient elution was the same as proposed except for Labs 5, 7 and 11:

	Gradient
	Time (min)
	Eluent A (%)
	Eluent B (%)

	Labs 1, 2, 3, 4, 6, 8, 9, 10 (as proposed)
	0
	38
	62

	
	29
	38
	62

	
	35
	25
	75

	
	45
	25
	75

	
	60
	38
	62

	
	65
	38
	62

	Lab 5
	0
	38
	62

	
	29
	38
	62

	
	35
	25
	75

	
	45
	25
	75

	
	55
	38
	62

	Lab 7
	0
	38
	62

	
	19
	38
	62

	
	19.5
	10
	90

	
	25
	10
	90

	
	25.5
	38
	62

	Lab 11
	0
	38
	62

	
	20
	38
	62

	
	25
	25
	75

	
	35
	25
	75

	
	50
	38
	62

	
	55
	38
	62


Eluent A = its composition is reported in the first Table

Eluent B = Acetonitrile as proposed for all laboratories

3.2
Remarks

Several of the labs made comments about the performance of the method and noted deviations from the method that occurred:

Lab 1
It is a very time-consuming method. Because of the long runtime per injection, separated sample weightings for the determination of Fluazinam and Impurity 5 were made. The sequence for Fluazinam has been started before the sequence for Impurity 5. 

Lab 2
No Comments

Lab 3
No Comments 
Lab 4
Easy to use but very time consuming due to the long run time (65 min per injection)

Lab 5
Preparation of formulation samples was done in a similar way as for technical for both fluazinam and impurity 5 determinations. Instead of a dilution in 25 ml, a dilution in 50 mL was done. The dilution factor was corrected in the Excel Sheet.

The lowest calibration standard (CF) of impurity 5 was not taken into account as the HPLC/UV used was not enough sensitive. No impact as all measured concentrations of impurity 5 in technical or formulation samples are much higher.

Lab 6
The methods are too long. 

The sample preparation for fluazinam content has been modified for Day 1 only. Dilution factor was 5/50 ml instead of 4/50 ml for technical and formulation sample solution. The dilution factor was corrected in the Excel Sheet. 
The standard solution preparation of C1C and C1E for impurity 5 content has been modified for Days 1 and 2. Dilution factor was 3/100 ml instead of 2.5/100 ml for C1C standard solution. Dilution factor was 8/50 ml instead of 7.5/50 ml for C1E standard solution. The dilution factor was corrected in the Excel Sheet. 

In the determination of Impurity 5, the standard mass was weighed in two different days.

Lab 7
Same results were obtained either using the eluent A proposed or just water adjusted to pH 3.0 with o-phosphoric acid.

Sample dilutions for fluazinam are 10/100 ml instead of 4/50 ml. Sample solutions for impurity 5 have been prepared in 50 ml.

Lab 8
For Day 2 analysis, the chromatography of C2B2 was affected by what appears to be air bubbles. This affected the repeatability between C2A and C2B standards. As the C2B1 standard was ok and compared favourably with the C2A standards, we proceeded with the analysis of the samples. A comparison of C2B1 and C2B2 was repeated after the analysis of the samples and found to be ok.

The observed retention time for Fluazinam was c. 27 minutes and that of the impurity 5 was c. 20 minutes –both of which were different from the stated values in the method.  The column was new and not used prior to the trial.

The analysis time is very long making troubleshooting very tedious.


For fluazinam technical samples and for Day 1 only, twice the required amount of sample was weighed into a 100 ml volumetric flask (instead of 50 ml) and dissolved in 80 ml acetonitrile added prior to desonication.
Lab 9
No comments and deviations

Lab 10
Method is a typical pesticide formulation analysis method. No deviations; 

Lab 11
Good peak shape. Method works well although the analysis is very time consuming due to long run time. I tried the same sample dilutions with a different mobile phase composition and get good results with a runtime of approximately 15 minutes. Deviation of gradient as noted in table above. 
4
RESULTS AND DISCUSSION

The statistical evaluation of the collaborative trial was performed according to DIN ISO 5725. Samples were sent to 11 laboratories. All laboratories sent back results and the results reported by the participants were all used. Lab 3 only determined the content of fluazinam in one technical and one formulation samples instead of 2 and 3, respectively. The assay results reported by the laboratories are listed in Tables 2-6, and are presented in Figures 1-5.

Statistical evaluation of the data was done following “Guidelines for CIPAC Collaborative Study Procedures for Assessment of Performance of Analytical Methods.” The data were examined for outliers and stragglers using Cochran’s test on the within-lab variability, followed by   Grubbs-I-test on the laboratory means, and iterating where necessary. The tests were performed at an alpha level of 0.01 for outlier, and 0.05 for straggler. Based on this procedure, the Cochran and Grubb tests identified the following potential outlier and straggler lab data for the sample sets. Straggler and outlier values are reported below.
	Fluazinam determination

	Code Sample
	Cochran Straggler
	Cochran Outlier
	Grubbs-I

Straggler
	Grubbs-I   Outlier

	Tech-1
	Lab 8
	none
	none
	none

	Tech-2
	none
	none
	none
	none

	Fluazinam 500 SC - 1
	none
	Lab 1
	Lab 8
	none

	Fluazinam 500 SC - 2
	none
	none
	none
	none

	Fluazinam 500 SC - 3
	none
	none
	none
	none


A summary of the statistical evaluation for the labs is given in Table 1, which includes the repeatability and reproducibility values, as well as the between-lab experimental Reproducibility Relative Standard Deviation, %RSDR and the calculated acceptable value, %RSDR(Hor), based on the Horwitz curve calculation.

4.1
Fluazinam
Tech-1
A straggler from Lab 8 was detected by the Cochran test of variance homogeneity. Variance from Lab 8 is the highest and the value at 952.60 g/kg was significantly lower the others. In addition, the Lab 8 made the comment that on Day 2, presence of air bubbles affected the repeatability of the calibration standards. All results for Lab 8 in Tech-1 sample were included in Table 1A and the straggler value of 952.60 g/kg was removed in Table 1B.
The statistical analysis of these results show the Repeatability Relative Standard Deviation (%RSDr) and the between-lab Reproducibility Relative Standard Deviation (%RSDR) for the determination of fluazinam in fluazinam technical 1 sample to be well below the limits calculated (%RSDR(Hor)) using the Horwitz equation. 
Tech-2

No outlier or straggler was detected by the Cochran test of variance homogeneity for the determination of fluazinam. The results in Tech-2 sample were included in Tables 1A and 1B. The statistical analysis of these results show the Repeatability Relative Standard Deviation (%RSDr) and the between-lab Reproducibility Relative Standard Deviation (%RSDR) for the determination of fluazinam in Fluazinam technical 2 sample to be well below the limits calculated (%RSDR(Hor)) using the Horwitz equation.

Fluazinam 500 SC-1

An outlier from Lab 1 was detected by the Cochran test of variance homogeneity. Variance from Lab 1 is the highest and the value at 385.5 g/kg was lower than the others. No explanation could be reasonably given. A straggler from Lab 8 was detected by the Grubbs-I-test and was due to the sensitivity of the test in cases when all individual values are very close to each other except one. The value is maintained in the statistical evaluation. All results for Lab 1 in Fluazinam 500 SC-1 sample were included in Table 1A and the Chochran outlier of 385.5 g/kg was removed in Table 1B.

The statistical analysis of these results show the Repeatability Relative Standard Deviation (%RSDr) and the between-lab Reproducibility Relative Standard Deviation (%RSDR) for the determination of fluazinam in Fluazinam 500 SC-1 sample to be well below the limits calculated (%RSDR(Hor)) using the Horwitz equation. 
Fluazinam 500 SC-2
No outlier or straggler was detected by the Cochran test of variance homogeneity for the determination of fluazinam. The results in Fluazinam 500 SC-2 sample were included in Tables 1A and 1B. The statistical analysis of these results show the Repeatability Relative Standard Deviation (%RSDr) and the between-lab Reproducibility Relative Standard Deviation (%RSDR) for the determination of fluazinam in fluazinam 500 SC-2 sample to be well below the limits calculated (%RSDR(Hor)) using the Horwitz equation.

Fluazinam 500 SC-3
No outlier or straggler was detected by the Cochran test of variance homogeneity for the determination of fluazinam. The results in Fluazinam 500 SC-3 sample were included in Tables 1A and 1B. The statistical analysis of these results show the Repeatability Relative Standard Deviation (%RSDr) and the between-lab Reproducibility Relative Standard Deviation (%RSDR) for the determination of fluazinam in fluazinam 500 SC-3 sample to be well below the limits calculated (%RSDR(Hor)) using the Horwitz equation.

5
CONCLUSION
After careful examination of all provided laboratory data and identification of stragglers and outliers, retention of the laboratory data is statistically valid for the determination of fluazinam in fluazinam technical and fluazinam formulation. Removal of the outliers only marginally improves the statistical evaluation.
The between-lab Reproducibility Relative Standard Deviation (%RSDR) and the Repeatability Relative Standard Deviation (%RSDr) are already well below the limits calculated (%RSDR(Hor)) using the Horwitz equation for the determination of fluazinam in fluazinam technical and fluazinam formulation with no outlyiers removed. After removal of the outliers, the conclusion remains the same, i.e. %RSDR and %RSDr are still below %RSDR(Hor).
The acceptance of this method as an approved CIPAC assay method for fluazinam in fluazinam technical and fluazinam formulation is recommended.
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TABLES (1-6)

TABLE 1A -  Fluazinam – Summary of the statistical evaluation of the collaborative Study Data 
All Test Results Retained (No outlier removed)
	
	
	
	Fluazinam 500

	
	Tech-1
	Tech-2
	SC-1
	SC-2
	SC-3

	No. of Labs
	11
	10
	11
	10
	10

	No. of Stragglers
	-
	-
	-
	-
	-

	No. of Outliers
	-
	-
	-
	-
	-

	No. of Labs Retained
	11
	10
	11
	10
	10

	No. of Results
	44
	40
	44
	40
	40

	
	
	
	
	
	

	Total Mean, X (g/kg)
	975.1
	976.9
	395.9
	395.6
	397.3

	
	
	
	
	
	

	Repeatability standard deviation Sr
	5.56
	5.44
	3.13
	3.10
	3.32

	“Pure” between laboratory standard variation SL
	3.94
	3.03
	3.37
	4.53
	4.24

	Reproducibility standard deviation SR
	6.81
	6.22
	4.60
	5.49
	5.39

	
	
	
	
	
	

	Repeatability r
	15.6
	15.2
	8.77
	8.67
	9.30

	Reproducibility within lab RL
	11.0
	8.49
	9.44
	12.7
	11.9

	Reproducibility between labs R
	19.1
	17.4
	12.9
	15.4
	15.1

	
	
	
	
	
	

	RSDr (%)
	0.57
	0.56
	0.79
	0.78
	0.84

	RSDR (%)
	0.70
	0.64
	1.16
	1.39
	1.36

	RSDR(Hor) (%)
	2.01
	2.01
	2.30
	2.30
	2.30


Limits (g/kg)

	X+R
	994.2
	994.3
	408.7
	410.9
	412.4

	X+r
	990.7
	992.1
	404.6
	404.2
	406.6

	X-r
	959.5
	961.7
	387.1
	386.9
	388.0

	X-R
	956.0
	959.5
	383.0
	380.2
	382.2


Where :

X
= average

SR
= repeatability standard deviation

SL
= “pure” between laboratory standard deviation

SR
= reproducibility standard deviation = (Sr2 + SL2)0.5
r
= repeatability within-lab (2.8 Sr)

R
= reproducibility between labs (2.8 SR)

RL
= reproducibility within lab on different days (2.8 SL)

% RSDr
= repeatability relative standard deviation (100 Sr/X)

% RSDR
=reproducibility relative standard deviation between labs (100 SR/X)

% RSDR(Hor)
= Horowitz value calculated from 2(1-0.5log c)

where c is the concentration of the analyte as a decimal fraction (e.g. for 100% concentration c = 1)

TABLE 1B -  Fluazinam – Summary of the statistical evaluation of the collaborative Study Data 

Selected Outlier Test Results Removed

	
	
	
	Fluazinam 500

	
	Tech-1
	Tech-2
	SC-1
	SC-2
	SC-3

	No. of Labs
	11
	10
	11
	10
	10

	No. of Stragglers
	1 (C)
	0
	1 (G)
	0
	0

	No. of Outliers
	0
	0
	1 (C)
	0
	0

	No. of Labs Retained
	11
	10
	11
	10
	10

	No. of Results
	43
	40
	43
	40
	40

	
	
	
	
	
	

	Total Mean, X (g/kg)
	975.6
	976.9
	396.1
	395.6
	397.3

	
	
	
	
	
	

	Repeatability standard deviation Sr
	3.85
	5.44
	2.82
	3.10
	3.32

	“Pure” between laboratory standard variation SL
	3.65
	3.03
	3.39
	4.53
	4.24

	Reproducibility standard deviation SR
	5.94
	6.22
	4.41
	5.49
	5.39

	
	
	
	
	
	

	Repeatability r
	13.1
	15.2
	7.90
	8.67
	9.30

	Reproducibility within lab RL
	10.2
	8.49
	9.49
	12.7
	11.9

	Reproducibility between labs R
	16.6
	17.4
	12.4
	15.4
	15.1

	
	
	
	
	
	

	RSDr (%)
	0.48
	0.56
	0.71
	0.78
	0.84

	RSDR (%)
	0.61
	0.64
	1.11
	1.39
	1.36

	RSDR(Hor) (%)
	2.01
	2.01
	2.30
	2.30
	2.30


Limits (g/kg)

	X+R
	992.2
	994.3
	408.5
	410.9
	412.4

	X+r
	988.7
	992.1
	404.0
	404.2
	406.6

	X-r
	962.5
	961.7
	388.2
	386.9
	388.0

	X-R
	959.0
	959.5
	383.8
	380.2
	382.2


(C) from Cochran test

(G) from Grubbs-I test

Where :

X
= average

SR
= repeatability standard deviation

SL
= “pure” between laboratory standard deviation

SR
= reproducibility standard deviation = (Sr2 + SL2)0.5
r
= repeatability within-lab (2.8 Sr)

R
= reproducibility between labs (2.8 SR)

RL
= reproducibility within lab on different days (2.8 SL)

% RSDr
= repeatability relative standard deviation (100 Sr/X)

% RSDR
=reproducibility relative standard deviation between labs (100 SR/X)

% RSDR(Hor)
= Horowitz value calculated from 2(1-0.5log c)

where c is the concentration of the analyte as a decimal fraction (e.g. for 100% concentration c = 1)

Table 2 - 
Assay Results Summary by Lab for Fluazinam in Fluazinam Technical, Tech-1 

All values in [g/kg]
	 
	DAY 1
	DAY 2
	
	
	

	LAB
	A
	B
	A
	B
	Mean
	SD
	Notes

	1
	976.30
	980.20
	967.60
	969.50
	973.40
	5.87
	 

	2
	979.90
	977.30
	980.60
	977.40
	978.80
	1.70
	 

	3
	982.80
	982.50
	979.80
	981.10
	981.55
	1.38
	 

	4
	979.30
	984.80
	974.20
	975.70
	978.50
	4.71
	 

	5
	966.40
	959.40
	968.00
	970.00
	965.95
	4.61
	 

	6
	980.40
	980.30
	980.00
	979.50
	980.05
	0.40
	 

	7
	979.80
	976.70
	975.90
	972.20
	976.15
	3.12
	 

	8
	972.70
	979.40
	968.30
	952.60
	968.25
	11.39
	c

	9
	974.70
	976.90
	969.60
	971.10
	973.08
	3.33
	 

	10
	963.00
	966.80
	981.70
	980.10
	972.90
	9.39
	 

	11
	972.30
	982.70
	976.20
	978.10
	977.33
	4.32
	 

	
	
	
	
	
	
	
	

	SD = Standard deviation
	
	
	
	
	

	c-Cochran straggler, C-Cochran outlier, g-Grubb straggler, G-Grubb outlier


Table 3 - 
Assay Results Summary by Lab for Fluazinam in Fluazinam Technical, Tech-2 

All values in [g/kg]
	 
	DAY 1
	DAY 2
	
	
	

	LAB
	A
	B
	A
	B
	Mean
	SD
	Notes

	1
	982.40
	976.30
	973.00
	969.70
	975.35
	5.418
	 

	2
	977.40
	979.60
	982.10
	977.20
	979.08
	2.291
	 

	3
	---
	---
	---
	---
	---
	---
	 

	4
	989.70
	983.50
	975.00
	978.70
	981.73
	6.354
	 

	5
	965.80
	958.20
	965.10
	979.20
	967.08
	8.781
	 

	6
	980.50
	971.50
	981.00
	978.90
	977.98
	4.409
	 

	7
	975.90
	975.20
	974.60
	973.60
	974.83
	0.974
	 

	8
	980.70
	985.20
	974.80
	981.20
	980.48
	4.286
	 

	9
	977.90
	975.10
	984.10
	981.10
	979.55
	3.900
	 

	10
	968.90
	966.60
	977.50
	987.00
	975.00
	9.274
	 

	11
	975.70
	977.10
	980.00
	978.30
	977.78
	1.825
	 

	
	
	
	
	
	
	
	

	SD = Standard deviation
	
	
	
	
	

	c-Cochran straggler, C-Cochran outlier, g-Grubb straggler, G-Grubb outlier


Table 4 -      Assay Results Summary by Lab for Fluazinam in Fluazinam Suspension Concentrate      (500 SC), Fluazinam 500 SC-1; All values in [g/kg]
	 
	DAY 1
	DAY 2
	
	
	

	LAB
	A
	B
	A
	B
	Mean
	SD
	Notes

	1
	390.30
	385.50
	398.30
	401.50
	393.90
	7.32
	C

	2
	399.30
	399.60
	399.70
	399.10
	399.43
	0.28
	 

	3
	398.90
	398.80
	394.30
	394.10
	396.53
	2.69
	 

	4
	400.10
	400.10
	394.70
	397.50
	398.10
	2.58
	 

	5
	388.75
	388.34
	384.76
	391.39
	388.31
	2.73
	 

	6
	398.20
	400.80
	397.30
	400.50
	399.20
	1.72
	 

	7
	396.70
	395.30
	395.30
	395.60
	395.73
	0.67
	 

	8
	400.50
	400.70
	396.60
	400.10
	399.48
	1.93
	g

	9
	394.40
	391.10
	390.70
	392.50
	392.18
	1.67
	 

	10
	387.70
	389.20
	396.10
	396.40
	392.35
	4.55
	 

	11
	398.60
	399.40
	401.30
	397.70
	399.25
	1.53
	 

	
	
	
	
	
	
	
	

	SD = Standard deviation
	
	
	
	
	

	c-Cochran straggler, C-Cochran outlier, g-Grubb straggler, G-Grubb outlier


Table 5 -      Assay Results Summary by Lab for Fluazinam in Fluazinam Suspension Concentrate      (500 SC), Fluazinam 500 SC-2; All values in [g/kg] 

	 
	DAY 1
	DAY 2
	
	
	

	LAB
	A
	B
	A
	B
	Mean
	SD
	Notes

	1
	390.20
	393.70
	400.80
	395.80
	395.13
	4.43
	 

	2
	401.20
	402.70
	399.40
	395.70
	399.75
	3.02
	 

	3
	---
	---
	---
	---
	---
	---
	 

	4
	396.50
	395.10
	399.20
	398.80
	397.40
	1.94
	 

	5
	388.01
	390.90
	389.19
	380.33
	387.11
	4.67
	 

	6
	400.30
	397.60
	399.10
	399.30
	399.08
	1.11
	 

	7
	396.80
	395.70
	396.00
	397.90
	396.60
	0.98
	 

	8
	400.50
	400.60
	398.30
	399.10
	399.63
	1.12
	 

	9
	394.10
	390.40
	389.20
	395.00
	392.18
	2.81
	 

	10
	381.80
	387.70
	392.40
	391.40
	388.33
	4.80
	 

	11
	398.50
	402.30
	397.50
	402.80
	400.28
	2.67
	 

	
	
	
	
	
	
	
	

	SD = Standard deviation
	
	
	
	
	

	c-Cochran straggler, C-Cochran outlier, g-Grubb straggler, G-Grubb outlier


Table 6 -      Assay Results Summary by Lab for Fluazinam in Fluazinam Suspension Concentrate      (500 SC), Fluazinam 500 SC-3; All values in [g/kg] 

	 
	DAY 1
	DAY 2
	
	
	

	LAB
	A
	B
	A
	B
	Mean
	SD
	Notes

	1
	394.30
	398.40
	394.70
	393.10
	395.13
	2.29
	 

	2
	403.80
	402.60
	401.80
	402.20
	402.60
	0.86
	 

	3
	---
	---
	---
	---
	---
	---
	 

	4
	404.40
	397.50
	398.40
	399.60
	399.98
	3.07
	 

	5
	394.48
	388.75
	388.24
	385.20
	389.17
	3.87
	 

	6
	396.80
	398.10
	399.90
	398.20
	398.25
	1.27
	 

	7
	395.90
	397.10
	398.10
	396.30
	396.85
	0.97
	 

	8
	406.30
	407.40
	398.20
	398.60
	402.63
	4.90
	 

	9
	396.60
	402.30
	400.50
	398.30
	399.43
	2.49
	 

	10
	384.30
	385.40
	396.50
	395.30
	390.38
	6.41
	 

	11
	395.90
	396.90
	401.10
	399.80
	398.43
	2.43
	 

	
	
	
	
	
	
	
	

	SD = Standard deviation
	
	
	
	
	

	c-Cochran straggler, C-Cochran outlier, g-Grubb straggler, G-Grubb outlier


FIGURES (1-5)

Figure 1 - Fluazinam in Fluazinam Technical, Tech-1 
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Figure 2 - Fluazinam in Fluazinam Technical, Tech-2 
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Figure 3 - Fluazinam in Fluazinam Suspension Concentrate (500 SC), Fluazinam 500 SC-1 
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Figure 4 – Fluazinam in Fluazinam Suspension Concentrate (500 SC), Fluazinam 500 SC-2 
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Figure 5 - Fluazinam in Fluazinam Suspension Concentrate (500 SC), Fluazinam 500 SC-3
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