Imazalil - Annex B - page 52

ANNEX B

Imazalil

B.1 Identity

B.1.1 identity of the active substance (Annex IIA 1)

B.1.1.1 Name and address of applicant(s) for inclusion of the active substance in Annex I (Annex IIA 1.1)
a) Janssen Pharmaceutica N.V.

Turnhoutseweg 30

B-2340 Beerse, Belgium

Person to contact:
Alain Garnier, Director Plant Protection Division

tel:
32/14/60.21.45, 

32/14/60.29.65

fax: 
32/14/60.28.41

b) Makhteshim Agan

International Coordination Center

Avenue Louise 283, Box 7

1050 - Bruxelles, Belgium

Person to contact : Mr Steve Kozlen

tel: 32/2/646.86.06



Fax: 32/2/646.91.52

c) Sanachem International Ltd.

c/o Morgan and Company

30 Cardy Road Boxmoor

Hemel Hempstead

Herts HPI ISQ

England

 Person to contact : Mr Roland M. Levy

ACI International

255 Avenue Albert

1180  Bruxelles

Belgium

tel.: 322 3465198

fax:  322 3465223

or

Mr Jim Chedzey

Sanachem (PTY) Ltd.

P.O. Box 1454

Durban 4000

South Africa

tel.: 322 301065

fax: 322 301075

B.1.1.2
Manufacturers of the active substance (Annex IIA 1.2)
a) Manufacturer and contact point:

Janssen Pharmaceutica N.V.

Alain Garnier

Director Plant Protection Division

Turnhoutseweg 30

B-2340 Beerse, Belgium

tel:
32/14/60.21.45,  

32/14/60.29.65

Fax: 
32/14/60.28.41.

Location of plant:

Janssen Pharmaceuticalaan 3

B-2440 Geel, Belgium

b) Makhteshim Chemical Works

P.O.BOX 60

Beer-Sheva 8410

Israel

c) Sanachem (PTY) Ltd.

Old Mill Site

Canelands 4341

1454 Durban 4000

South Africa

B.1.1.3 ISO common name and synonyms (Annex IIA 1.3) 

Imazalil (ISO, BSI, ANSI )
(Enilconazole is synonymous with imazalil)

B.1.1.4 Chemical name (Annex IIA 1.4)
IUPAC: (±)-1-(β-allyloxy-2,4-dichlorophenylethyl)imidazole 

or     (±)-allyl 1-(2,4-dichlorphenyl)-2-imidazol-1-ylethyl ether

CA: (±)-1-[2-(2,4-dichlorophenyl)-2-(2-propenyloxy)ethyl]-1H-imidazole
B.1.1.5 Manufacturer's development code number (Annex IIA 1.5)

a) Codes of Janssen Pharmaceutica :

Imazalil or imazalil base : R023979, R 23979 or ZR 23979

Imazalil sulphate: R027180, R 27180 or ZR 27180

Imazalil nitrate : R018531, R 18531 or ZR 18531

Imazalil acetate : R047657, R 47657 or ZR 47657
b) none

c) none

B.1.1.6 CAS, EEC and CIPAC numbers (Annex IIA 1.6)

CAS number : 73790-28-0; 35554-44-0 (unstated stereochemistry)

EEC number : 2526150
CIPAC number : 335

B.1.1.7 Molecular formula, molecular mass and structural formula (Annex IIA 1.7)
Molecular formula: C14H14Cl2N2O

Structural formula:

[image: image1.wmf]
Molecular mass: 297.18

B.1.1.8 Method or methods of manufacture (Annex IIA 1.8)
Confidential information, see Annex C

B.1.1.9 Specification of the purity of the active substance (Annex IIA 1.9)

Confidential information, see Annex C
B.1.1.10 Identity of inactive isomers, impurities and additives (Annex IIA 1.10)

Confidential information, see Annex C

B.1.1.11 Analytical profile of batches (Annex IIA 1.11) 

Confidential information, see Annex C

B.1.1.12  Summary of the identity and comparability of the technical active substances
Confidential information, see Annex C
B.1.2a Identity of the plant protection product FUNGAFLOR 500 EC (Annex IIIA 1)
B.1.2.1a Current, former and proposed trade names and development code numbers (Annex IIIA 1.3)
International trade mark : FUNGAFLOR 500 EC, FUNGAZIL 500 EC, FECUNDAL 500 EC

Code number : QA023979

B.1.2.2a Manufacturer or manufacturers of the plant protection product (Annex IIIA 1.2)
Manufacturer and contact point :

Janssen Pharmaceutica N.V.

Turnhoutseweg 30

 B-2340 Beerse, Belgium

Person to contact: Alain Garnier

Director Plant Protection Division

tel: 
32/14/60.21.45, 

32/14/60.29.65

fax: 
32/14/60.28.41

Location of plant:

Janssen Pharmaceuticalaan 3

B-2440 Geel, Belgium

B.1.2.3a Type of the preparation and code (Annex IIIA 1.5)
Physical state : Emulsifiable Concentrate

B.1.2.4a Function (Annex IIIA 1.6)
Fungicidal emulsion for post-harvest treatment of fruits

B.1.2.5a Composition of the preparation (Annex IIIA 1.4)
Confidential information, see Annex C

B.1.2b Identity of the plant protection product FUNGAFLOR 100 EC (Annex IIIA 1)
B.1.2.1b Current, former and proposed trade names and development code numbers (Annex IIIA 1.3)
International trade mark : FUNGAFLOR 100 EC

Code number : AB023979

B.1.2.2b Manufacturer or manufacturers of the plant protection product (Annex IIIA 1.2)

Manufacturer and contact point :

Janssen Pharmaceutica N.V.

Turnhoutseweg 30

 B-2340 Beerse, Belgium

Person to contact: Alain Garnier

Director Plant Protection Division

tel: 
32/14/60.21.45, 

32/14/60.29.65

fax: 
32/14/60.28.41
Location of plant:

Janssen Pharmaceuticalaan 3

B-2440 Geel, Belgium

B.1.2.3b Type of the preparation and code (Annex IIIA 1.5)

Physical state : Emulsifiable Concentrate

B.1.2.4b Function (Annex IIIA 1.6)

Fungicidal emulsion for foliar applications

B.1.2.5b Composition of the preparation (Annex IIIA 1.4)

Confidential information, see Annex C

B.1.2c Identity of the plant protection product FUNGAFLOR 50 LS (Annex IIIA 1)

B.1.2.1c Current, former and proposed trade names and development code numbers (Annex IIIA 1.3)

International trade mark : FUNGAFLOR 50 LS

Code number : BB023979

B.1.2.2c Manufacturer or manufacturers of the plant protection product (Annex IIIA 1.2)

Manufacturer and contact point :

Janssen Pharmaceutica N.V.

Turnhoutseweg 30

 B-2340 Beerse, Belgium

Person to contact: Alain Garnier

Director Plant Protection Division

tel: 
32/14/60.21.45, 

32/14/60.29.65

fax: 
32/14/60.28.41
Location of plant:

Janssen Pharmaceuticalaan 3

B-2440 Geel, Belgium

B.1.2.3c Type of the preparation and code (Annex IIIA 1.5)

Physical state : LS, Solution for seed treatment

B.1.2.4c Function (Annex IIIA 1.6)

Treatment for the control of certain seed-borne diseases in barley and oats

B.1.2.5c Composition of the preparation (Annex IIIA 1.4)

Confidential information, see Annex C

B.1.2d Identity of the plant protection product NECTEC P  (Annex IIIA 1)

B.1.2.1d Current, former and proposed trade names and development code numbers (Annex IIIA 1.3)

International trade mark : NECTECTM paste (SUBEROL)

Code number : imazalil/azaconazole 3 PA or SUBEROL

B.1.2.2d Manufacturer or manufacturers of the plant protection product (Annex IIIA 1.2)

Manufacturer of the active substance

Janssen Pharmaceutica N.V.

Turnhoutseweg 30

 B-2340 Beerse, Belgium

Person to contact: Alain Garnier

Director Plant Protection Division

tel: 
32/14/60.21.45, 

32/14/60.29.65

fax: 
32/14/60.28.41
Manufacturers  of the formulations :

Sema Vinyl

Mr. Mertens

11, Wavreumont

B-4970 Stavelot, Belgium

tel : 32/80/86.23.18

       32/80/888.01.82

fax : 32/80/888.01.82

CECA

Mr. Reiman

Stallestraat 63, bus 1

B-1180 Brussel, Belgium

tel : 32/2/370.20.56

fax: 32/2//332.29.01

B.1.2.3d Type of the preparation and code (Annex IIIA 1.5)

Physical state : PA, paste

B.1.2.4d Function (Annex IIIA 1.6)

Fungicidal paste for tree wounds

B.1.2.5d Composition of the preparation (Annex IIIA 1.4)

Confidential information, see Annex C

B.1.2e Identity of the plant protection product MAGNATE 50 EC (Annex IIIA 1)

B.1.2.1e Current, former and proposed trade names and development code numbers (Annex IIIA 1.3)

MAGNATE 50 EC, IMPALA 50 (in Belgium) 

B.1.2.2e Manufacturer or manufacturers of the plant protection product (Annex IIIA 1.2)
Makhteshim Chemical Works

P.O.BOX 60

Beer-Sheva 84100

ISRAEL
B.1.2.3e Type of the preparation and code (Annex IIIA 1.5)

Physical state : Emusifiable Concentrate

B.1.2.4e Function (Annex IIIA 1.6)

Fungicide for post-harvest treatment of fruits

B.1.2.5e Composition of the preparation (Annex IIIA 1.4)

Confidential information, see Annex C


B.1.2f Identity of the plant protection product SANAZIL 800 EC (Annex IIIA 1)

B.1.2.1f Current, former and proposed trade names and development code numbers (Annex IIIA 1.3)

SANAZIL 800 EC

B.1.2.2f Manufacturer or manufacturers of the plant protection product (Annex IIIA 1.2)
Sanachem (PTY) Ltd.

Old Mill Site

Canelands 4341

1454 Durban 4000

South Africa
B.1.2.3f Type of the preparation and code (Annex IIIA 1.5)

Physical state : Emusifiable Concentrate

B.1.2.4f Function (Annex IIIA 1.6)

Fungicide

B.1.2.5f Composition of the preparation (Annex IIIA 1.4)

Confidential information, see Annex C
B.1.3 References relied on 
See Annex A, section A.1.1

ANNEX B

Imazalil

B.2 Physical and chemical properties
B.2.1 Physical and chemical properties of the active substance (Annex IIA 2)
Table B.2.1-1 : Physical and chemical properties of Imazalil

	Study
	Guidelines and GLP
	Findings
	Eva​lua​tion and 

con​clusions
	References

	B.2.1.1 

Melting point, freezing point or solidi​fica​tion point 

(IIA 2.1.1)
	- OECD 102
	melting point

a) 98.96% pure: 52.7°C

    99.99% pure: 51.5°C


	OECD method is equi​valent to EEC method.

a)Test before 1991.

Study acceptable.
	a) Crauwelsa, R ( 1988)



	
	- Non GLP study
	
	
	

	
	- OECD 102
	b) purified material: 51.5 54°C
	range of temperature is too large
	b) Morrissey,M.A., 1995

	
	- Non GLP study
	
	
	

	
	- OECD 102
	c) 50 - 51.5°C
	unknown purity
	c) Sanachem,1994

	
	- Non GLP study
	
	
	

	B.2.1.2

Boiling Point 

(IIA 2.1.2)
	- Estimation
	a) 319°C


	estimation on the basis of the very low  vapour pressure (acceptable)
	a) Rodorf, B.F (1988 )



	
	- Non GLP study
	
	
	

	
	- Estimation
	b) above 340°C
	estimation on the basis of the very low  vapour pressure (acceptable)
	b)Worthing, C.R., 1991



	
	- Non GLP study
	
	
	

	
	- Estimation
	c) above 340°C
	estimation on the basis of the very low  vapour pressure (acceptable)
	c) Sanachem,1994

	
	- Non GLP study
	
	
	

	B.2.1.3 

Tempe​rature of de​com​position or su​blimation 

( IIA 2.1.3)
	
	
	No information
	

	
	
	
	
	

	B.2.1.4 Relative den​sity (IIA 2.2)


	-a)  OECD 109
	a) 1.348 g/ml (purity 98.3%) at room temperature (26°C)
	a) OECD method is equivalent to EEC me​thod.

Study before 1991.

Study acceptable.
	a) Crauwels, R. (1989)



	
	- Non GLP study
	
	
	

	
	-b) CIPAC MT3
	1.40 g/ml at 20°C
	CIPAC method equiva​lent to EEC method
	b) Morrissey, M.A., 1995



	
	- GLP study
	
	
	

	
	-c) EEC A3
	1.344 g/ml at 20°C
	
	c) Sanachem,1994

	
	- Non GLP study 
	
	
	

	B.2.1.5

Vapour pressure 

(IIA 2.3.1)
	- EEC A4 & OECD        104
	a) at 25°C: 0.000158 Pa (purity 99.7%)
	Slightly volatile

 a) Study before 1991

Studies acceptable.


	a) Rodorf,B.F. ( 1988 )



	
	- Non GLP study


	
	
	

	
	- EEC A4
	at 25°C: 0.000202 Pa
	
	b) Morrissey,M.A., 1995



	
	- GLP study
	
	
	

	
	- EEC A4
	at 20°C: 0.000158 Pa
	
	c) Sanachem,1994

	
	- GLP study
	
	
	

	B.2.1.6 

Volatili​ty, 

Hen​ry's law constant 

(IIA 2.3.2)
	- Henry's law
	a) at 25°C: 2.57 10-9 m3/mol


	Very slightly volatile

a) Study before 1991.
	a) Van Leemput, L.V.

 ( 1989 )



	
	- Non GLP study
	
	
	

	
	- Henry's law
	b) at 20°C: 1.09 10-9 m3/mol
	
	b) Battersby,R.V., 1995

	
	- Non GLP study
	
	
	

	B.2.1.7 

Physical state 

( IIA 2.4.1)
	- visual
	crystalline mass
	
	

	
	
	
	
	

	B.2.1.8 

Co​lour 

(IIA 2.4.1)
	- visual
	Slightly yellow to brown
	
	

	
	
	
	
	

	B.2.1.9 

Odour 

(IIA 2.4.2)
	
	a) Unsaturated aliphatic hydrocarbons

c) odourless
	
	

	
	
	
	
	

	B.2.1.10 

Spectra of the active 

sub​stan​ce

(IIA 2.5.1)
	MS, IR, NMR, UV
	(99.99% pure): MS-IR-NMR-UV


	Representative spectra

MS,NMR,IR, studies before 1991


	a) MS: Lauwers, W.

1984

a) UV: Cleeren D. (1995)

a) NMR: Bracke (1984)

a) IR: Seth-Paul, W.A.

(1984)



	
	- Non GLP study,          except for UV
	
	
	

	
	IR, NMR, UV
	(99.7% pure) : UV: max 270 nm, no absorption between 400 and 800 nm
	Representative spectra
	b) Makhteshim, 1989

	
	Non GLP study
	
	
	

	B.2.1.11 

Spectra for 

im​purities 

(IIA 2.5.2)
	
	Not applicable, no impurities of toxicological or environ​mental signifi​cance
	
	

	
	
	
	
	

	B.2.1.12

Solubi​lity in water 

(IIA 2.6)
	OECD 105


	a)Purity: > 99.9%

   pH 7.6: 0.18 g/l in water

   pH 4.6: 2.6 g/l in aqueous medium

   pH 4.9: 1.0 g/l in aqueous medium         

   pH 5.4: 0.29 g/l in aqueous medium  

   pH 6.1: 0.073 g/l in aqueous medium

   pH 8.0: 0.021 g/l in aqueous medium 

   pH 10: 0.018 g/l in aqueous medium        


	Low solubility in wa​ter.​Solubility affected by the pH of the aqueous solu​tion.

a)OECD method equi​va​lent to EEC method.
	a) Crauwelsb, R., 1988

a) Crauwelsc, R., 1988



	
	Non GLP study


	
	
	

	
	EPA CG-1500
	b) pH 5.0: 0.941 g/l

    pH 7.0: 0.224 g/l

    pH 9.0: 0.117 g/l
	b) EPA method equiva​lent to EEC method
	b) Schlesinger,H.M., 1991

	
	GLP study
	
	
	

	
	Not specified
	c) pH 7.6: 0.18 g/l
	
	c) Sanachem,1994

	
	Not GLP
	
	
	

	B.2.1.13 

Solubi​lity in organic solvents (IIA 2.7)
	- solvent saturation         method
	g/ 100 ml at room temperature ( imazalil base )

methanol:  > 50 (a, b)

ethanol: up to 50 (b)

2-propanol : > 50 (b) 

butanol : > 50 (b)

xylene: > 50 (a, b)

toluene: > 50 (b)

benzene : > 50 (b) 

n-heptane : 5.41 (a, b)

hexane: 5.21 (b)

4-methyl-2-pentanone : > 50 (b)

petroleum ether : 6.16 (b)

chloroform : > 50 (b)

ethylacetate :  > 50 (a, b)

isoamylalcohol : > 50 (b)
	soluble in polar sol​vents

(Figures provided by Sanachem were not va​lid)
	a) Garnier, A. ( 1983 )

a) Crauwelsc, R. (1988)

b) Makhteshim, 1995

c) Sanachem,1994

	
	
	
	
	

	B.2.1.14 

Parti​tion 

coeffi​cient 

n-octa​nol/water 

(IIA 2.8)
	-a)  OECD 107


	a)Purity: > 99%

    at pH 9.2: P = 6674; log P = 3.82

    at pH 2.0: P =  3.20 100

    at pH 4.1: P =   2.60 101

    at pH 6.1: P =   1.38 103
    at pH 8.0: P =   5.90 103

    at pH 10.0: P = 6.51 103

	OECD method equi​va​lent to EEC method.

Study before 1991.
	a) Crauwelsd, R.(1988)



	
	-a)  Non GLP study


	
	
	

	
	-b) EPA- CG
	b) at pH5: P = 4.25 102; log P = 2.63

    at pH 7: P = 4.60 103; log P = 3.66

    at pH 9: P = 6.63 103; log P = 3.82
	equivalent to EEC me​thod
	b) Schlesinger, H.M., (1991)

	
	-b) GLP study
	
	
	

	
	-c) EEC A8
	c) log P = 4.56
	
	c) Sanachem (1994)

	
	-c) Non GLP study
	
	
	

	B.2.1.15 

Hydro​lysis rate at pH 4, 7 and 9 under sterile conditions in the absen​ce of light 

(IIA 2.9.1)
	-a) incubation in citrate phospate buffers up to 61 days


	a) No alteration products were detected at pH 5, 7 and  9, at 25°C after 61 days. All of the imazalil was reco​vered at the end of the incubation period.

Half live > 60 days at 25°C and  pH 5, 7 and 9.


	a) Study before 1991

Imazalil is stable
	a) Van Leemput,L.V. (1982)



	
	 Non GLP study


	
	
	

	
	-b) EPA 161.1
	b) After 35 days at

   pH 5: 0.3% degradation

   pH 7: 1.8% degradation

   pH 9: 2.8% degradation


	Method is acceptable
	b) Schlesinger, 1991

	
	GLP study
	
	
	

	B.2.1.16 

Direct photo​transfor​ma​tion of puri​fied  a.s. in water using artifi​cial light under ste​rile con​diti​ons 

(IIA 2.9.2)
	-a) Study under artifi​cial sunlight irradiation (Ha​nau Suntest) for 144 hours


	DT50 of imazalil ( 98%) in water is 18.15 hours.

Photolysis products after 144 hours:

- N-(2-(2,4-diclorophenyl)-2-(2-propenyloxy)ethyl)​         formamide (final concentration 36.8%)

- 3-(2-(2,4-dichlorophenyl)-2-(2-propenyloxy)ethyl)-         2,4imidazolidinedione (final concentration 18.3%)
	Decomposition occurs under influence of light
	a)Van Leemput, L.V.(1988)

FAO-WHO, 1977

	
	-a) Non GLP study
	
	
	

	B.2.1.17 

Quan​tum yield of direct photo​transfor​mation (IIA 2.9.3)
	
	
	No study available. The study is not required
	

	
	
	
	
	

	B.2.1.18

Dissociation in water of purified active 

substan​ce

(IIA 2.9.4)
	- OECD 112
	Imazalil 99.9%; pKa = 6.53
	
	a) Crauwelse, R.(1988)



	
	- Non GLP study
	
	
	

	B.2.1.19

Esti​ma​ted pho​to​

che​mical oxida​tive 

de​gra​dation 

(IIA 2.10)
	-a) Atkinson (Environ​mental Toxicology and chemistry,7,435-442,1988)


	a)The vapour phase reaction rate of imazalil with OH was estimated by the Atkinson proposal.

The KOH is 108 10-12 cm3.molecule-1.s-1. This value was calculated for a model substance with a structure closely related to imazalil, disregarding the imidazole ring. The rate for imazalil itself consequently will be higher.

The degradation half-life estimated with the formula from Choudry and Webster is 1.8 hours.
	Imazalil can be degra​ded rapidly in air by reaction with OH radi​cals..
	a) Van Leemput, L. V. (1995)

	
	- Non GLP study
	
	
	

	
	-b) Atmospheric oxida​tion program
	b) Half-live: 1.5h. (according to US-EPA- 12h/day)

                    4.6 h. (EU - 24h/day)
	
	b) Battersby, R.V, 1995

	
	- Non GLP study
	
	
	

	B.2.1.20 

Flam​ma​bility 

(IIA 2.11.1)
	- EEC A10 & A12
	Imazalil technical 97%

A10 (solid): the substance smelts but does not ignite

A12 (in contact with water): no gas evolution, no ignition. The amount of gas evolved does not exceed 1 l/kg per hour.
	Method deviation: use of demineralized water in place of distilled one . The substance in contact with water or damp air evolved no highly flam​mable gases in dange​rous quantities


	a) Van Thienen, J., 1995

	
	- GLP study
	
	
	

	B.2.1.21 

Auto-

flammabi​lity 

(IIA 2.11.2)
	- EEC A16
	Imazalil technical 97%

Endothermic melting behaviour about 45°C, it decom​po​ses and does not reach 400°C
	No self ignition up to the melting point
	a) Van Thienen, J,1995

	
	- GLP study
	
	
	

	B.2.1.22 

Flash point 

(I​IA 2.12)
	-a) EEC A9


	a) Imazalil technical 97.0%

No flash point in the temperature range of 108°C to 200°C.


	
	a) Schuurman, P.(1992)



	
	-a) GLP study
	
	
	

	
	- Unspecified method
	b) 192°C
	Don’t retain the the fi​gure
	b) Makhteshim, 1989

	
	- non GLP study
	
	
	

	 B.2.1.23 

Explo​sive 

pro​perties 

(I​IA 2.13)
	- Expert statement
	The substance does not contain any chemical instable or highly energic group that might lead to an explosion
	Not explosive


	a) Van Helvoirta,J., 1995

	
	
	
	
	

	B.2.1.24 

Surface tension 

(IIA 2.14)
	- EEC A5
	a) Surface tension of a 90% saturated solution of imazalil (97%) in water: 46.6 mN/m


	Imazalil should be re​garded as a surface ac​tive material


	a) Van Helvoirtb, J.,1995



	
	- GLP study
	
	
	

	
	- EEC A5 
	c) at 20°C: 38.6654 mN/m
	Surface active material
	c) Sanachem,1994

	
	- GLP study
	
	
	

	B.2.2.25 

Oxidi​zing 

pro​perties 

(IIA 2.15)
	- Independent expert statement
	a) The substance does not contain any molecular group that might act as an oxidizing agent.


	No oxidizing properties


	a) Van Helvoirtc, J.,1995

	
	
	
	
	


B.2.2a Physical and chemical properties of the plant protection product FUNGAFLOR 500 EC (Annex IIIA 2)
	Study
	Guidelines and GLP
	Findings
	E​va​lua​tion and 

con​clusion
	References

	B.2.2.1 

Physical state 

(IIIA 2.1)
	- visual
	Clear oily liquid.
	
	Ligtvoet,T. (1992)

	
	
	
	
	

	B.2.2.2 

Colour 

(IIIA 2.1)
	- visual
	Yellowish-brown. 
	
	Ligtvoet,T. (1992)

	
	
	
	
	

	B.2.2.3 

Odour 

(IIIA 2.1)
	
	none specific
	
	Ligtvoet,T. (1992)

	
	
	
	
	

	B.2.2.4 

Explo​sive 

pro​perties 

(IIIA 2.2.1)
	
	Not applicable
	See B.2.1.23
	

	
	
	
	
	

	B.2.2.5 

Oxidi​zing 

pro​perties 

(IIIA 2.2.2)
	
	Not applicable
	See B.2.1.25
	

	
	
	
	
	

	B.2.2.6 

Flash point 

(IIIA 2.3)
	- EEC A9
	109°C
	
	Ligtvoet,T. (1992)

	
	- Non GLP study
	
	
	

	B.2.2.7 

Flam​mability (IIIA 2.3)
	
	Not applicable
	See B.2.1.20
	

	
	
	
	
	

	B.2.2.8 

Auto-

flammabi​lity 

(IIIA 2.3)
	- EEC A15, A16
	Not applicable
	See B.2.1.21
	

	
	- GLP study
	
	
	

	B.2.2.9 

Acidity or alka​linity and pH value 

(IIIA 2.4.1)
	
	Not applicable, solvent based value
	
	Ligtvoet,T. (1992)

	
	
	
	
	

	B.2.2.10 

pH of a 1 % aque​ous dilution, emul​sion or disper​sion

(IIIA 2.4.2)
	- CIPAC MT 75
	1% in distilled water: pH 7.6
	
	Ligtvoet,T. (1992)

	
	- Non GLP study
	
	
	

	B.2.2.11 

Kine​matic 

vis​cosity (ULV)

(IIIA 2.5.1) 
	- CIPAC 22.1
	at 20°C: 370 cSt
	CIPAC method equiva​lent to OECD 114 method
	Ligtvoet,T. (1992)

	
	- Non GLP study
	
	
	

	B.2.2.12 

Visco​sity (non newto​nian liquids)

(III 2.5.2) 
	
	Not applicable
	
	

	
	
	
	
	

	B.2.2.13 

Surface tension 

(IIIA 2.5.3)
	
	
	The study is required
	

	
	
	
	
	

	B.2.2.14 

Relati​ve density 

(IIIA 2.6.1)
	- not specified
	1.13 g/ml at 20°C
	
	Ligtvoet,T. (1992)

	
	- Non GLP study
	
	
	

	B.2.2.15 

Bulk or tap density (IIIA 2.6.2) 
	
	Not applicable
	
	

	
	
	
	
	

	B.2.2.16 

Stabili​ty after storage for 14 days at 54 °C (IIIA 2.7.1) 
	
	No data submitted
	
	

	
	
	
	
	

	B.2.2.17 

Stabili​ty after storage for other periods and temperatures 

(IIIA 2.7.1) 
	- Internal method
	FUNGAFLOR 500 EC is chemically stable when stored at ambient temperature for 24 months, at 40°C for 12 months and at 80°C for 6 months.
	No physical tests like emulsifiability
	Ligtvoet, T. (1985)

	
	- Non GLP study
	
	
	

	B.2.2.18 

Mini​mum con​tent after heat stabi​lity testing (IIIA 2.7.1) 
	- internal method
	24 months/ room temperature: max loss: 4.3%

12 months/ 40°C: max loss: 3.8%

6 months/ 80°C:7.1%
	The internal method used is equivalent to the CIPAC MT 46.1. 


	Ligtvoet, T. (1985)

	
	- Non GLP study
	
	
	

	B.2.2.19 

Effect of low tempera​ture on stability 

(IIIA 2.7.2)
	- Internal method
	24 months/ 4°C: max loss 4.3%

Prolonged storage at 0°C or below can cause crystalli​zation.
	CIPAC method : 0°C for 7 days. 

Time of storage at 0°C not submitted
	Ligtvoet, T.(1985)

	
	
	
	
	

	B.2.2.20 

Shelf life 

(IIIA 2.7.3)
	- Internal method
	At room temperature, in original containers: 2 years
	Method equivalent to the GIFAP guideline 19
	Ligtvoet, T. (1985)

	
	
	
	
	

	B.2.2.21 

Wetta​bility 

(IIIA 2.8.1)
	
	Not applicable
	
	

	
	
	
	
	

	B.2.2.22 

Persis​tent 

foa​ming

(IIIA 2.8.2)
	
	No data submitted
	The study is required
	

	
	
	
	
	

	B.2.2.23 

Suspen​sibility 

(IIIA 2.8.3)
	
	Not applicable
	emulsifiable concen​trate
	

	
	
	
	
	

	B.2.2.24 

Spon​taneity of disper​sion 

(IIIA 2.8.3)
	
	Not applicable
	emulsifiable concen​trate
	

	
	
	
	
	

	B.2.2.25 

Diluti​on stability

( IIIA 2.8.4)
	
	Not applicable
	emulsifiable concen​trate
	

	
	
	
	
	

	B.2.2.26 

Dry sieve test and wet sieve test 

(IIIA 2.8.5)
	
	Not applicable
	liquid pro​duct
	

	
	
	
	
	

	B.2.2.27 

Size distribution of par​ticles - No​minal size range of 

parti​cles 

(IIIA 2.8.6.1)
	
	Not applicable
	liquid product
	

	
	
	
	
	

	B.2.2.28 

Dust content and par​ticle size of dust  

(IIIA 2.8.6.2)
	
	Not applicable
	liquid product
	

	
	
	
	
	

	B.2.2.29 

Friabi​lity and attrition 

charac​teristics of 

gra​nules  

(IIIA 2.8.6.3)
	
	Not applicable
	liquid product
	

	
	
	
	
	

	B.2.2.30 

Emul​sifiability, emul​sion stabi​lity,  stability of emulsions   

( IIIA 2.8.7.1)
	
	
	The study is required
	

	
	
	
	
	

	B.2.2.31 

Stabili​ty of emulsions  (IIIA 2.8.7.2)
	
	See B.2.2.30 (IIIA 2.8.7.1)
	
	

	
	
	
	
	

	B.2.2.32 

Flo​wability  

(IIIA 2.8.8.1)
	
	Not applicable
	Emulsifiable concen​trate
	

	
	
	
	
	

	B.2.2.33 

Poura​bility 

(in​cluding rinsed resi​due)  

(IIIA 2.8.8.2)
	
	Not applicable
	Emulsifiable concen​trate
	

	
	
	
	
	

	B.2.2.34 

Dusta​bility 

fol​lowing acce​lera​ted sto​rage  (IIIA 2.8.8.3) 
	
	Not applicable
	Liquid product
	

	
	
	
	
	

	B.2.2.35 

Physi​cal compa​tibility of tank mixes  

(IIIA 2.9.1)
	
	Compatible with waxes used in citrus post-harvest treat​ment.


	No particular incom​patibility reported
	Tier I

	
	
	
	
	

	B.2.2.36 

Che​mical com​pati​bility of tank mixes  

(IIIA 2.9.2)
	
	No data provided
	Normally, used alone
	

	
	
	
	
	

	B.2.2.37 

Distri​bution and 

ad​hesion 

(IIIA 2.10)


	
	Not applicable
	
	

	
	
	
	
	


B.2.2b Physical and chemical properties of the plant protection product FUNGAFLOR 100 EC (Annex IIIA 2)
	Study
	Guidelines and GLP
	Findings
	E​va​lua​tion and con​clusion
	References

	B.2.2.1 

Physical state 

(IIIA 2.1)
	- visual
	Clear oily liquid.
	
	Ligtvoet,T. (1993)

	
	
	
	
	

	B.2.2.2 

Colour 

(IIIA 2.1)
	- visual
	Yellow to brown. 
	
	Ligtvoet,T. (1993)

	
	
	
	
	

	B.2.2.3 

Odour 

(IIIA 2.1)
	
	Aromatic hydrocarbon
	
	Ligtvoet,T. (1993)

	
	
	
	
	

	B.2.2.4 

Explo​sive 

pro​perties 

(IIIA 2.2.1)
	
	Not applicable
	See B.2.1.23
	

	
	
	
	
	

	B.2.2.5 

Oxidi​zing 

pro​perties 

(IIIA 2.2.2)
	
	Not applicable
	See B.2.1.25
	

	
	
	
	
	

	B.2.2.6 

Flash point 

(IIIA 2.3)
	- EEC A9
	Higher than 110°C
	At 110 °C the prepara​tion boils
	Ligtvoet,T. (1993)

	
	- GLP study
	
	
	

	B.2.2.7 

Flam​mability (IIIA 2.3)
	
	Not applicable
	See B.2.1.20
	

	
	
	
	
	

	B.2.2.8 

Auto-

flammabi​lity 

(IIIA 2.3)
	
	Not auto-flammable
	See B.2.1.21
	

	
	 
	
	
	

	B.2.2.9 

Acidity or alka​linity and pH value (IIIA 2.4.1)
	
	Not applicable, solvent based value
	
	Ligtvoet,T. (1993)

	
	
	
	
	

	B.2.2.10 

pH of a 1 % aque​ous dilution, emul​sion or disper​sion

(IIIA 2.4.2)
	- ASTM E70-77
	1% in distilled water: 7.16
	Method ASTM similar to CIPAC MT 75 me​thod
	Ligtvoet,T. (1993)

	
	-  GLP study
	
	
	

	B.2.2.11 

Kine​matic 

vis​cosity (ULV)

(IIIA 2.5.1) 
	- CIPAC 22.1
	at 20°C: 21.1 cSt
	CIPAC method equiva​lent to OECD 114 me​thod
	Ligtvoet,T. (1993)

	
	-  GLP study
	
	
	

	B.2.2.12 

Visco​sity (non newto​nian liquids

(III 2.5.2) 
	
	Not applicable
	
	

	
	
	
	
	

	B.2.2.13 

Surface tension 

(IIIA 2.5.3)
	
	
	the study is required
	

	
	
	
	
	

	B.2.2.14 

Relati​ve density 

(IIIA 2.6.1)
	- ASTM D 4052-91
	1.055 g/ml at 25°C
	ASTM method is equi​valent to EEC method
	Ligtvoet,T. (1993)

	
	- GLP study
	
	
	

	B.2.2.15 

Bulk or tap density (IIIA 2.6.2) 
	
	Not applicable
	
	

	
	
	
	
	

	B.2.2.16 

Stabili​ty after storage for 14 days at 54 °C (IIIA 2.7.1) 
	- CIPAC MT 46.1.3
	Appearance: slight darkening of the sample.

Dilute emulsion: no difference.

Active substance content: 100.0 g/l ( origin 100.1 g/l)
	Stable product
	Ligtvoet, J. (1993)

	
	- GLP study
	
	
	

	B.2.2.17 

Stabili​ty after storage for other periods and temperatures 

(IIIA 2.7.1) 
	
	No data submitted
	
	

	
	
	
	
	

	B.2.2.18 

Mini​mum con​tent after heat stabi​lity testing (IIIA 2.7.1) 
	- CIPAC MT 46.1.3
	100.0 g/l ( after 14 days at 54°C)
	
	Ligtvoet, T. (1993)

	
	
	
	
	

	B.2.2.19 

Effect of low tempera​ture on stability 

(IIIA 2.7.2)
	
	No data submitted
	the study is required
	

	
	
	
	
	

	B.2.2.20 

Shelf life 

(IIIA 2.7.3)
	
	No data submitted
	the study is required
	

	
	
	
	
	

	B.2.2.21 

Wetta​bility 

(IIIA 2.8.1)
	
	Not applicable
	
	

	
	
	
	
	

	B.2.2.22 

Persis​tent 

foa​ming

(IIIA 2.8.2)
	
	No data submitted
	The study is reuired
	

	
	
	
	
	

	B.2.2.23 

Suspen​sibility 

(IIIA 2.8.3)
	
	Not applicable
	Emulsifiable concentrate
	

	
	
	
	
	

	B.2.2.24 

Spon​taneity of disper​sion 

(IIIA 2.8.3)
	
	Not applicable
	liquid product
	

	
	
	
	
	

	B.2.2.25 

Diluti​on stability

( IIIA 2.8.4)
	
	See accelarated storage stability data B.2.2.16
	emulsifiable concen​trate
	

	
	
	
	
	

	B.2.2.26 

Dry sieve test and wet sieve test 

(IIIA 2.8.5)
	
	Not applicable
	liquid product
	

	
	
	
	
	

	B.2.2.27 

Size distribution of par​ticles - No​minal size range of 

parti​cles 

(IIIA 2.8.6.1)
	
	Not applicable
	liquid product
	

	
	
	
	
	

	B.2.2.28 

Dust content and par​ticle size of dust  

(IIIA 2.8.6.2)
	
	Not applicable
	liquid product
	

	
	
	
	
	

	B.2.2.29 

Friabi​lity and attrition 

charac​teristics of 

gra​nules  

(IIIA 2.8.6.3)
	
	Not applicable
	liquid product
	

	
	
	
	
	

	B.2.2.30 

Emul​sifiability, emul​sion stabi​lity,  stability of emulsions   

( IIIA 2.8.7.1)
	- CIPAC MT 36.1.1
	After 30 min. : homogeneous

After 24 hours: small amount of bottom creaming

Re-emulsification: homogeneous

30 min after re-emulsification: homogeneous
	Stable emulsion
	Ligtvoet, T. (1993)

	
	
	
	
	

	B.2.2.31 

Stabili​ty of emulsions  (IIIA 2.8.7.2)
	
	See B.2.2.30 (IIIA 2.8.7.1)
	
	

	
	
	
	
	

	B.2.2.32 

Flo​wability  

(IIIA 2.8.8.1)
	
	Not applicable
	Emulsifiable concen​trate
	

	
	
	
	
	

	B.2.2.33 

Poura​bility 

(in​cluding rinsed resi​due)  

(IIIA 2.8.8.2)
	
	Not applicable
	Emulsifiable concen​trate
	

	
	
	
	
	

	B.2.2.34 

Dusta​bility 

fol​lowing acce​lera​ted sto​rage  (IIIA 2.8.8.3) 
	
	Not applicable
	Liquid product
	

	
	
	
	
	

	B.2.2.35 

Physi​cal compa​tibility of tank mixes  

(IIIA 2.9.1)
	
	Not applicable.
	Formulation is used as a single product
	Ligtvoet, T. (1993)

	
	
	
	
	

	B.2.2.36 

Che​mical com​pati​bility of tank mixes  

(IIIA 2.9.2)
	
	Not applicable
	
	

	
	
	
	
	

	B.2.2.37 

Distri​bution and 

ad​hesion 

(IIIA 2.10)


	
	Not applicable
	
	

	
	
	
	
	


B.2.2c Physical and chemical properties of the plant protection product FUNGAFLOR 50 LS (Annex IIIA 2)

	Study
	Guidelines and GLP
	Findings
	E​va​lua​tion and con​clusion
	References

	B.2.2.1 

Physical state 

(IIIA 2.1)
	- Visual
	Liquid, clear solution
	
	Ligtvoeta, T. (1987)

	
	
	
	
	

	B.2.2.2 

Colour 

(IIIA 2.1)
	- Visual
	Yellowish, brown
	
	Ligtvoeta, T. (1987)

	
	
	
	
	

	B.2.2.3 

Odour 

(IIIA 2.1)
	
	None specific
	
	Ligtvoeta, T. (1987)

	
	
	
	
	

	B.2.2.4 

Explo​sive 

pro​perties 

(IIIA 2.2.1)
	
	Not applicable
	See B.2.1.23
	

	
	
	
	
	

	B.2.2.5 

Oxidi​zing 

pro​perties 

(IIIA 2.2.2)
	
	Not applicable
	See B.2.1.25
	

	
	
	
	
	

	B.2.2.6 

Flash point 

(IIIA 2.3)
	- Pensky Martens
	22°C
	Pensky-Martens method is equivalent to CIPAC method and EEC A9
	Ligtvoeta, T. (1987)

	
	- Non GLP study
	
	
	

	B.2.2.7 

Flam​mability (IIIA 2.3)
	
	Not applicable
	See B.2.1.20
	

	
	
	
	
	

	B.2.2.8 

Auto-

flammabi​lity 

(IIIA 2.3)
	
	Not applicable
	See B.2.1.21
	

	
	
	
	
	

	B.2.2.9 

Acidity or alka​linity and pH value 

(IIIA 2.4.1)
	
	Not applicable
	Solvent based formula​tion.

The determination of the pH could be pos​sible in an aqueous solution containing  emulsifiable concen​trate miscible solvent but not for a LS
	

	
	
	
	
	

	B.2.2.10 

pH of a 1 % aque​ous dilution, emul​sion or disper​sion

(IIIA 2.4.2)
	
	Not applicable
	Preparation ready to use.
	

	
	
	
	
	

	B.2.2.11 

Kine​matic 

vis​cosity (ULV)

(IIIA 2.5.1) 
	- ASTM E 70-77
	At 20°C: 2.8 cSt
	ASTM method is equi​valent to OECD method 114.
	Ligtvoeta, T. (1987)

	
	- Non GLP study
	
	
	

	B.2.2.12 

Visco​sity (non newto​nian liquids

(III 2.5.2) 
	
	Not applicable
	
	

	
	
	
	
	

	B.2.2.13 

Surface tension 

(IIIA 2.5.3)
	
	No data provided
	the study is required
	

	
	
	
	
	

	B.2.2.14 

Relati​ve density 

(IIIA 2.6.1)
	- Not specified
	0.89 g/ml at 20°C
	
	Ligtvoeta, T. (1987)

	
	- Non GLP study
	
	
	

	B.2.2.15 

Bulk or tap density (IIIA 2.6.2) 
	- CIPAC MT 33, 59,      169
	Not applicable
	Liquid product
	

	
	
	
	
	

	B.2.2.16 

Stabili​ty after storage for 14 days at 54 °C (IIIA 2.7.1) 
	
	No data provided
	
	

	
	
	
	
	

	B.2.2.17 

Stabili​ty after storage for other periods and temperatures 

(IIIA 2.7.1) 
	- Internal method
	24 months/room temperature: chemically stable

12 months/40°C  : chemically stable

6 months/80°C : chemically instable
	Stable under normal sto​rage conditions
	Ligtvoetb, T. (1987)

	
	- Non GLP study
	
	
	

	B.2.2.18 

Mini​mum con​tent after heat stabi​lity testing (IIIA 2.7.1) 
	- Internal method
	24 months/room temperature: max loss 0.9%

12 months/40°C : max loss 5%

6 months/80°C : appreciable decomposition ( evapora​tion of the solvent)
	
	Ligtvoetb, T. (1987)

	
	- Non GLP study
	
	
	

	B.2.2.19 

Effect of low tempera​ture on stability 

(IIIA 2.7.2)
	- Internal method
	24 months/4°C: max loss 1%
	
	Ligtvoetb, T. (1987)

	
	
	
	
	

	B.2.2.20 

Shelf life 

(IIIA 2.7.3)
	- Internal method
	2 years at room temperature

12 months at temperatures not exceeding 40°C
	
	Ligtvoetb, T. ( 1987)

	
	
	
	
	

	B.2.2.21 

Wetta​bility 

(IIIA 2.8.1)
	
	Not applicable
	Liquid product
	

	
	
	
	
	

	B.2.2.22 

Persis​tent 

foa​ming

(IIIA 2.8.2)
	
	Not applicable
	Liquid product ready to use.
	

	
	
	
	
	

	B.2.2.23 

Suspen​sibility 

(IIIA 2.8.3)
	
	Not applicable
	Liquid product ready to use.
	

	
	
	
	
	

	B.2.2.24 

Spon​taneity of disper​sion 

(IIIA 2.8.3)
	
	Not applicable
	Liquid product ready to use.
	

	
	
	
	
	

	B.2.2.25 

Diluti​on stability

( IIIA 2.8.4)
	
	Not applicable
	Liquid product ready to use.
	

	
	
	
	
	

	B.2.2.26 

Dry sieve test and wet sieve test 

(IIIA 2.8.5)
	
	Not applicable
	Liquid product
	

	
	
	
	
	

	B.2.2.27 

Size distribution of par​ticles - No​minal size range of 

parti​cles 

(IIIA 2.8.6.1)
	
	Not applicable
	Liquid product
	

	
	
	
	
	

	B.2.2.28 

Dust content and par​ticle size of dust  

(IIIA 2.8.6.2)
	
	Not applicable
	Liquid product
	

	
	
	
	
	

	B.2.2.29 

Friabi​lity and attrition 

charac​teristics of 

gra​nules  

(IIIA 2.8.6.3)
	
	Not applicable
	Liquid product
	

	
	
	
	
	

	B.2.2.30 

Emul​sifiability, emul​sion stabi​lity,  stability of emulsions   

( IIIA 2.8.7.1)
	
	Not applicable
	Soluble conentrate
	

	
	
	
	
	

	B.2.2.31 

Stabili​ty of emulsions 

(IIIA 2.8.7.2)
	
	Not applicable
	Soluble concentrate
	

	
	
	
	
	

	B.2.2.32 

Flo​wability  

(IIIA 2.8.8.1)
	
	Not applicable
	Soluble concentrate
	

	
	
	
	
	

	B.2.2.33 

Poura​bility 

(in​cluding rinsed resi​due)  

(IIIA 2.8.8.2)
	
	Not applicable
	Soluble concentrate
	

	
	
	
	
	

	B.2.2.34 

Dusta​bility 

fol​lowing acce​lera​ted sto​rage  (IIIA 2.8.8.3)
	
	Not applicable
	Liquid product.
	

	
	
	
	
	

	B.2.2.35 

Physi​cal compa​tibility of tank mixes  

(IIIA 2.9.1)
	
	Not applicable
	Use as single product, ready to use
	

	
	
	
	
	

	B.2.2.36 

Che​mical com​pati​bility of tank mixes  

(IIIA 2.9.2)
	
	Not applicable
	Use as single product ready to use.
	

	
	
	
	
	

	B.2.2.37 

Distri​bution and 

ad​hesion 

(IIIA 2.10)


	
	
	Not documented in the dossier
	

	
	
	
	
	


B.2.2d Physical and chemical properties of the plant protection product NECTEC P (Annex IIIA 2)

	Study
	Guidelines and GLP
	Findings
	E​va​lua​tion and con​clusion
	References

	B.2.2.1 

Physical state 

(IIIA 2.1)
	- visual
	Paste
	
	Mertens, M. (1993)

	
	
	
	
	

	B.2.2.2 

Colour 

(IIIA 2.1)
	- visual
	Grey-green
	
	Mertens, M. (1993)

	
	
	
	
	

	B.2.2.3 

Odour 

(IIIA 2.1)
	
	Vinyl acetate-ethylene copolymer
	
	Mertens, M. (1993)

	
	
	
	
	

	B.2.2.4 

Explo​sive 

pro​perties 

(IIIA 2.2.1)
	
	Not applicable
	See B.2.1.23
	

	
	
	
	
	

	B.2.2.5 

Oxidi​zing 

pro​perties 

(IIIA 2.2.2)
	
	Not applicable
	See B.2.1.25
	

	
	
	
	
	

	B.2.2.6 

Flash point 

(IIIA 2.3)
	- Expert statement
	NECTEC paste contains a lot of water and no flammable components in large proportion. In case of high tem​pera​ture it will be not ignitable and a flash point de​termination will most probably be negative.
	No practical results
	Bal, E. (1993)

	
	
	
	
	

	B.2.2.7 

Flam​mability (IIIA 2.3)
	- EEC A10
	The substance sputters, smokes lightly, colors grey but does not ignite.
	Not highly flammable
	Van Thienen,J. (1993)

	
	- Non GLP study
	
	
	

	B.2.2.8 

Auto-

flammabi​lity 

(IIIA 2.3)
	
	Test EEC A15 is not applicable since the substance is not a volatile liquid.

Test EEC A 16 as the substance is a paste; the test cannot be performed because the wire cubes filled with the subs​tance would leak.
	See B.2.1.21
	

	
	
	
	
	

	B.2.2.9 

Acidity or alka​linity and pH value 

(IIIA 2.4.1)
	- CIPAC MT 75
	pH between 7.0 and 8.0
	
	Mertens, M. (1993)

	
	- Non GLP study
	
	
	

	B.2.2.10 

pH of a 1 % aque​ous dilution, emul​sion or disper​sion

(IIIA 2.4.2)
	- CIPAC MT 75
	Not applicable
	Paste undiluted
	

	
	- GLP study
	
	
	

	B.2.2.11 

Kine​matic 

vis​cosity (ULV)

(IIIA 2.5.1) 
	- OECD 114
	at 23°C: 25.000 ± 5.000 m.Pa.s.
	
	Mertens, M. (1993)

	
	- Non GLP study
	
	
	

	B.2.2.12 

Visco​sity (non newto​nian liquids

(III 2.5.2) 
	
	Not applicable
	
	

	
	
	
	
	

	B.2.2.13 

Surface tension 

(IIIA 2.5.3)
	
	Not applicable
	the substance is not a liquid
	

	
	
	
	
	

	B.2.2.14 

Relati​ve density 

(IIIA 2.6.1)
	
	Not applicable
	the substance is a paste
	

	
	
	
	
	

	B.2.2.15 

Bulk or tap density

(IIIA 2.6.2) 
	- OECD 109
	 Between 1.3 and 1.4 g/ml
	
	Van Dingenen, J.(1992)

	
	- GLP study
	
	
	

	B.2.2.16 

Stabili​ty after storage for 14 days at 54 °C (IIIA 2.7.1) 
	- CIPAC MT 46
	After 14 days at 54°C: no chemical degradation, no diffe​rence in appearence.
	
	Mertens, M. (1993)

	
	- Non GLP study
	
	
	

	B.2.2.17 

Stabili​ty after storage for other periods and temperatures 

(IIIA 2.7.1) 
	
	No data provided
	
	

	
	
	
	
	

	B.2.2.18 

Mini​mum con​tent after heat stabi​lity testing (IIIA 2.7.1) 
	
	Time 0: 1.99%, after 14 days at 54°C: 1.98%
	Stable
	Mertens, M. (1993)

	
	- Non GLP study
	
	
	

	B.2.2.19 

Effect of low tempera​ture on stability 

(IIIA 2.7.2)
	
	No data provided
	
	

	
	
	
	
	

	B.2.2.20 

Shelf life 

(IIIA 2.7.3)
	
	At least 12 months at ambient temperature
	
	Mertens, M. (1993)

	
	
	
	
	

	B.2.2.21 

Wetta​bility 

(IIIA 2.8.1)
	
	Not applicable
	The product does not need to be diluted
	

	
	
	
	
	

	B.2.2.22 

Persis​tent 

foa​ming

(IIIA 2.8.2)
	
	Not applicable
	Paste is ready for use
	

	
	
	
	
	

	B.2.2.23 

Suspen​sibility 

(IIIA 2.8.3)
	
	Not applicable
	The product is a paste
	

	
	
	
	
	

	B.2.2.24 

Spon​taneity of disper​sion 

(IIIA 2.8.3)
	
	Not applicable
	
	

	
	
	
	
	

	B.2.2.25 

Diluti​on stability

( IIIA 2.8.4)
	
	Not applicable
	
	

	
	
	
	
	

	B.2.2.26 

Dry sieve test and wet sieve test 

(IIIA 2.8.5)
	
	Not applicable
	
	

	
	
	
	
	

	B.2.2.27 

Size distribution of par​ticles - No​minal size range of 

parti​cles 

(IIIA 2.8.6.1)
	
	Not applicable
	
	

	
	
	
	
	

	B.2.2.28 

Dust content and par​ticle size of dust  

(IIIA 2.8.6.2)
	
	Not applicable
	
	

	
	
	
	
	

	B.2.2.29 

Friabi​lity and attrition 

charac​teristics of 

gra​nules  

(IIIA 2.8.6.3)
	
	Not applicable
	
	

	
	
	
	
	

	B.2.2.30 

Emul​sifiability, emul​sion stabi​lity,  stability of emulsions   

( IIIA 2.8.7.1)
	
	Not applicable
	
	

	
	
	
	
	

	B.2.2.31 

Stabili​ty of emulsions  

(IIIA 2.8.7.2)
	
	Not applicable
	
	

	
	
	
	
	

	B.2.2.32 

Flo​wability  

(IIIA 2.8.8.1)
	
	Not applicable
	
	

	
	
	
	
	

	B.2.2.33 

Poura​bility 

(in​cluding rinsed resi​due)  

(IIIA 2.8.8.2)
	
	Not applicable
	
	

	
	
	
	
	

	B.2.2.34 

Dusta​bility 

fol​lowing acce​lera​ted sto​rage  (IIIA 2.8.8.3) 
	
	Not applicable
	
	

	
	
	
	
	

	B.2.2.35 

Physi​cal compa​tibility of tank mixes  

(IIIA 2.9.1)
	
	Not applicable
	Used alone
	

	
	
	
	
	

	B.2.2.36 

Che​mical com​pati​bility of tank mixes  

(IIIA 2.9.2)
	
	Not applicable
	Used alone
	

	
	
	
	
	

	B.2.2.37 

Distri​bution and 

ad​hesion 

(IIIA 2.10)


	
	Not applicable
	
	

	
	
	
	
	


B.2.2e Physical and chemical properties of the plant protection product MAGNATE 50 EC (Annex IIIA 2)
	Study
	Guidelines and GLP
	Findings
	E​va​lua​tion and con​clusion
	References

	B.2.2.1 

Physical state 

(IIIA 2.1)
	- visual
	Clear  liquid.
	
	

	
	
	
	
	

	B.2.2.2 

Colour 

(IIIA 2.1)
	- visual
	Yellow to brown. 
	
	

	
	
	
	
	

	B.2.2.3 

Odour 

(IIIA 2.1)
	
	Typical odour
	
	

	
	
	
	
	

	B.2.2.4 

Explo​sive 

pro​perties 

(IIIA 2.2.1)
	
	Non explosive
	
	Morrissey,M.A., 1995

	
	
	
	
	

	B.2.2.5 

Oxidi​zing 

pro​perties 

(IIIA 2.2.2)
	
	Not expected to be oxidizing
	
	Morrissey,M.A., 1995

	
	
	
	
	

	B.2.2.6 

Flash point 

(IIIA 2.3)
	- CIPAC MT 12.3
	101°C
	CIPAC method equi​va​lent to EEC method
	Morrissey,M.A., 1995

	
	
	
	
	

	B.2.2.7 

Flam​mability (IIIA 2.3)
	
	Not applicable
	
	

	
	
	
	
	

	B.2.2.8 

Auto-

flammabi​lity 

(IIIA 2.3)
	
	No data provided
	
	

	
	 
	
	
	

	B.2.2.9 

Acidity or alka​linity and pH value (IIIA 2.4.1)
	CIPAC MT 31.2.3
	Acidity, max 0.5% H2SO4
	
	Morrissey,M.A., 1995

	
	
	
	
	

	B.2.2.10 

pH of a 1 % aque​ous dilution, emul​sion or disper​sion

(IIIA 2.4.2)
	
	No data provided
	The study is required
	

	
	
	
	
	

	B.2.2.11 

Kine​matic 

vis​cosity (ULV)

(IIIA 2.5.1) 
	- CIPAC 22.1
	200 cP
	CIPAC method equiva​lent to OECD 114 me​thod
	Morrissey,M.A., 1995

	
	
	
	
	

	B.2.2.12 

Visco​sity (non newto​nian liquids

(III 2.5.2) 
	
	Not applicable
	
	

	
	
	
	
	

	B.2.2.13 

Surface tension 

(IIIA 2.5.3)
	
	No data provided
	The study is required
	

	
	
	
	
	

	B.2.2.14 

Relati​ve density 

(IIIA 2.6.1)
	
	1.128 - 1.132 g/ml 
	
	Morrissey,M.A., 1995

	
	
	
	
	

	B.2.2.15 

Bulk or tap density (IIIA 2.6.2) 
	
	Not applicable
	
	

	
	
	
	
	

	B.2.2.16 

Stabili​ty after storage for 14 days at 54 °C (IIIA 2.7.1) 
	- CIPAC MT 46.1.3
	Stable
	stable product
	Morrissey M.A., 1995

	
	
	
	
	

	B.2.2.17 

Stabili​ty after storage for other periods and temperatures 

(IIIA 2.7.1) 
	
	No data submitted
	
	

	
	
	
	
	

	B.2.2.18 

Mini​mum con​tent after heat stabi​lity testing (IIIA 2.7.1) 
	
	No data submitted
	
	

	
	
	
	
	

	B.2.2.19 

Effect of low tempera​ture on stability 

(IIIA 2.7.2)
	
	
	The study is required
	

	
	
	
	
	

	B.2.2.20 

Shelf life 

(IIIA 2.7.3)
	
	Higher than 2 years
	
	

	
	
	
	
	

	B.2.2.21 

Wetta​bility 

(IIIA 2.8.1)
	
	Not applicable
	
	

	
	
	
	
	

	B.2.2.22 

Persis​tent 

foa​ming

(IIIA 2.8.2)
	
	No data submitted
	The study is required.
	

	
	
	
	
	

	B.2.2.23 

Suspen​sibility 

(IIIA 2.8.3)
	
	Not applicable
	emulsifiable concentrate
	

	
	
	
	
	

	B.2.2.24 

Spon​taneity of disper​sion 

(IIIA 2.8.3)
	
	Not applicable
	liquid product
	

	
	
	
	
	

	B.2.2.25 

Diluti​on stability

( IIIA 2.8.4)
	
	Cfr. accelerated storage stability data B.2.2.16
	emulsifiable concen​trate
	

	
	
	
	
	

	B.2.2.26 

Dry sieve test and wet sieve test 

(IIIA 2.8.5)
	
	Not applicable
	liquid product
	

	
	
	
	
	

	B.2.2.27 

Size distribution of par​ticles - No​minal size range of 

parti​cles 

(IIIA 2.8.6.1)
	
	Not applicable
	liquid product
	

	
	
	
	
	

	B.2.2.28 

Dust content and par​ticle size of dust  

(IIIA 2.8.6.2)
	
	Not applicable
	liquid product
	

	
	
	
	
	

	B.2.2.29 

Friabi​lity and attrition 

charac​teristics of 

gra​nules  

(IIIA 2.8.6.3)
	
	Not applicable
	liquid product
	

	
	
	
	
	

	B.2.2.30 

Emul​sifiability, emul​sion stabi​lity,  stability of emulsions   

( IIIA 2.8.7.1)
	- CIPAC MT 361
	After 30 min. : homogeneous

After 24 hours: small amount of bottom creaming

Re-emulsification: homogeneous

30 min after re-emulsification: homogeneous
	Stable emulsion
	

	
	
	
	
	

	B.2.2.31 

Stabili​ty of emulsions  (IIIA 2.8.7.2)
	
	See B.2.2.30 (IIIA 2.8.7.1)
	
	

	
	
	
	
	

	B.2.2.32 

Flo​wability  

(IIIA 2.8.8.1)
	
	Not applicable
	Emulsifiable concen​trate
	

	
	
	
	
	

	B.2.2.33 

Poura​bility 

(in​cluding rinsed resi​due)  

(IIIA 2.8.8.2)
	
	Not applicable
	Emulsifiable concen​trate
	

	
	
	
	
	

	B.2.2.34 

Dusta​bility 

fol​lowing acce​lera​ted sto​rage  (IIIA 2.8.8.3) 
	
	Not applicable
	Liquid product
	

	
	
	
	
	

	B.2.2.35 

Physi​cal compa​tibility of tank mixes  

(IIIA 2.9.1)
	
	Reported as compatible with most common used pesti​ci​des ex​cept alkaline products.
	
	

	
	
	
	
	

	B.2.2.36 

Che​mical com​pati​bility of tank mixes  

(IIIA 2.9.2)
	
	 Reported as compatible with most common used pesti​cides except alkaline products
	
	

	
	
	
	
	

	B.2.2.37 

Distri​bution and 

ad​hesion 

(IIIA 2.10)


	
	Not applicable
	
	

	
	
	
	
	


B.2.4 References relied on
See Annex A, section A.1.2

ANNEX B

Imazalil

B.3 Data on application and further information

B.3.1 Data on application relevant to the active substance (Annex IIA 3.1 to 3.6)
B.3.1.1 Function (Annex IIA 3.1) 
Imazalil is a fungicide

B.3.1.2 Effects on harmful organisms (Annex IIA 3.2.1) 
Fungitoxic and fungistatic action.

B.3.1.3 Translocation in plants (Annex IIA 3.2.2) 
Imazalil is systemic in plants. Imazalil applied to the roots of barley and cucumber seedlings is transported acrope​tally to all plant parts. Studies on the downward transport of imazalil have shown that after treatment of the  leaf tips of barley and cucumbers, small amounts are transported basipetally and further downward to the roots.

B.3.1.4 Fields of use (Annex IIA 3.3) 
Imazalil products are widely used  in :

- post-harvest treatment of commodities (citrus fruits, pome fruits, bananas, melons, potatoes),

- seed dressing treatments (wheat, barley) 

- foliar sprays in glasshouses  (cucurbits, tomatoes and peppers, ornamentals, begonia, roses, strawberries), 

- foliar sprays in fields (cucurbits, roses, strawberries),

- smoke generator (strawberries, ornamentals)

- wound-healing treatments (trees)

B.3.1.5 Pests controlled and crops protected (Annex IIA 3.4.1, 3.4.2)
The following table indicates the uses (crops protected and pest controlled) of products registered in the EU.

Table B.3.1.5-1 : List of existing uses of imazalil in the EU

	Crops protected
	Pests controlled
	Country

	Post harvest treatment

	Bananas
	Crown rot pathogens :

Colletotrichum musae

Fusarium moniliforme

Fusarium pusilum

Fusarium semitectum

Verticillium theobromae

Verticillium sp.
	France,

Spain

	Citrus
	Storage diseases :

Penicillium digitatum

Penicillium italicum

Penicillium expansum

Diaporthe citri

Diplodia natalensis

Alternaria citri

Botrytis spp.

Alternaria spp.
Phomopsis spp. 
	France,

Greece,

Italy,

Portugal,

Spain

	Pome fruits (apples and pears)
	Storage diseases :

Penicillium expansum
Gloeosporium sp.
	Belgium,

Portugal,

Spain

	Melons 
	Storage diseases :

Penicillium sp.

Fusarium sp.

 Alternaria sp.
	Spain

	Plant and ware potatoes 
	storage diseases :

Polyscytalum pustulans

Phoma exigua var. foveata

Helminthosporium solani

Fusarium sulphureum

Fusarium culmorum

Fusarium roseum var. sambuci​num
	Belgium,

Denmark,

France,

Ireland,

The Netherlands,

Sweden,

United Kingdom

	Seed dressing

	Cereals (barley, oats, wheat, rye)
	Helminthosporium teres

Helminthosporium gramineum
	Austria

Belgium,

Denmark

Finland,

France,

Germany,

Ireland,

Italy,

Luxembourg,

The Netherlands,

Spain,

Sweden,

United Kingdom

	Foliar sprays

	Ornamentals (roses, begonia)
	powdery mildew : Sphaerotheca pannosa
Botrytis cinerea

Microsphaera olphitoides

Podosphaera oxyacanthae
	Belgium,

Denmark,

France,

Germany,

Greece,

The Netherlands,

Sweden

	Cucurbits
	powdery mildew : Sphaerotheca fuliginea
Mycosphaerella citrulina
	Belgium,

France

Greece

Ireland,

The Netherlands,

Spain,

United Kingdom

	Tomatoes and peppers
	powdery mildew : Oidopsis (Le​veillula) taurica
Botrytis cinerea
Oidium lycopersici
	Belgium,

Sweden

	Strawberries 
	powdery mildew : Sphaerotheca spp.
	Belgium,

Denmark,

The Netherlands,

Sweden,

United Kingdom

	Wound healing treatment

	Trees
	Nectria sp.

Chondrostereum sp.

Ceratocystis sp.

Polyporus sp.

Fomes sp.

Armillaria sp.
	Belgium, 

France, 

The Netherlands




B.3.1.6 Mode of action (Annex IIA 3.5.1)

Imazalil belongs to the group of the so-called demethylation inhibitors (DMI). These fungicides inhibit a cytoc​hrome P-450 dependent enzyme which is responsible for the demethylation of precursors of ergosterol. As a result of this activity imazalil affects the cellular permeability barrier of fungi. Additionally, effects on lipid biosynthesis have been observed. Imazalil showed also antifungal activity after redistribution in the vapour phase. Fungistatic, fungicidal and even sporocidal effects have been observed in a wide variety of fungal species. 

B.3.1.7 Information relative to the formation of active metabolites and degradation pro​ducts (Annex IIA 3.5.2, 3.5.3)
Not applicable since imazalil does not need to be converted to metabolites or degradation products to exert its intended effect.

B.3.1.8 Information on the possible occurrence of the development of resistance or cross-resistance (Annex IIA 3.6) 
After several years of intensive uses of DMI fungicides a shift toward less sensitive strains of certain fungi has been observed. 

B.3.2 Data on application relevant to the plant  protection products (Annex IIIA 3)

B.3.2.1 Fields of use (Annex IIIA 3.1)
See B.3.1.4

B.3.2.2 Nature of the effects on harmful organisms (Annex IIIA 3.2)
Fungitoxic and fungistatic action

B.3.2.3   Pests controlled and crops protected (Annex IIIA 3.3)
Rate of application (Annex IIIA 3.4)

Concentration of active substance in material used (Annex IIIA 3.5)

Description of the method of application, type of equipment used and type and vo​lume of diluent per unit of area or volume (Annex IIIA 3.6)

Number and timing of applications and duration of protection afforded  (Annex IIIA 3.7)
Imazalil is registered on several crops with different application methods. Table B.3.2.3-1 gives an overview of the intended uses.

Table B.3.2.3-1 Intended uses of imazalil.

	Crop
	F/G (*)
	Pest controlled 
	Formulations
	Application method
	Application rate per treatment
	PHI

	Post harvest treatment of edible commodities

	citrus fruits
	-
	post harvest di​seases
	EC 500 g/l
	aqueous treatment:

dip (run off)

spray (run off) 

drench (1l/ton)
	500-1000 ppm a.s.

375-1500 ppm a.s.

1000-1875 ppm a.s.
	post 

harvest

	
	
	
	       
	waxing 

(1-1.5 l / ton:

water based wax


	1000-4000 ppm a.s.
	

	
	
	
	
	solvent based wax
	1000-3000 ppm a.s.
	

	pome fruits
	-
	post harvest di​seases
	EC 500 g/l
	drench
	375-450 ppm a.s.
	post 

harvest

	bananas
	-
	crown rot, an​​thracnose
	EC 500 g/l
	spray, dip until run off
	300-450 ppm a.s.
	post 

harvest

	cucurbits ine​dible peel (melons)
	-
	post harvest di​seases
	EC 500 g/l
	drench
	375-450 ppm a.s.
	post 

harvest

	
	
	
	
	wax
	2000 ppm a.s.
	

	potatoes (plant and ware pota​toes)
	-
	storage diseases
	EC 500 g/l
	spray
	10-15 g a.s./ton tu​bers
	post 

harvest

	Seed dressing

	cereals
	F
	seed born disea​ses
	LS 

6-[50]-58 g/l
	spray in seed treater chamber
	3-7.5 g a.s./100 kg seeds
	not 

applicable

	Foliar sprays

	cucurbits edible peel
	G
	powdery mildew
	EC 100g/l

EC 200 g/l
	max 10-12 ap​plications with 7-10 days inter​val
	25 g a.s./ha

(5-15 g a.s./hl)


	1-3 days

	tomatoes, peppers
	G
	powdery mildew
	EC 100g/l

EC 200 g/l
	max 3 applica​tions with 7-14 days 

interval
	dose in g a.s./ha not given

(20 g a.s./hl)
	3 days

	Roses
	G
	powdery mildew
	EC 100g/l

EC 200g/l
	max 4-6 applica​tions
	(20-30 g a.s./hl)

450 g/ha indoor

400 g/ha outdoor
	-

	Ornamentals
	G
	powdery mildew
	EC 100g/l

EC 200g/l
	not given
	not given
	-

	Wound healing treatment

	Trees
	F
	canker
	paste 2% w/w
	brush on pruning or damage wounds
	30 g a.s./ 6 m2
	-


(*) F: Field crop; G : Greenhouse

B.3.2.4  Minimum waiting periods or other precautions between last application and sowing or planting of succeeding crops - Limitations on choice of succeeding crops (Annex IIIA 3.8)

Not relevant for post harvest treatment of fruits and potatoes

Not relevant for seed dressing treatment

Not relevant for wound healing treatments of trees 

Minimum waiting periods in the case of foliar sprays : see table B.3.2.3-1

B.3.2.5 Proposed instructions for use as printed, or to be printed, on labels  (Document C)
Proposed instructions for the intended uses on potatoes, tomatoes and peppers are missing

Table B.3.2.5-1 : List of  labels  submitted in the documents C of the notifier(s ) - Registrations in The EU

	Crop/uses
	Formulation name
	Formulation type
	Country

	Post harvest treatments

	Apples, pears
	FUNGAFLOR 500 EC
	EC 500 g a.s./l
	Belgium

	Citrus fruit
	FUNGAZIL 500 EC
	EC 500 g a.s./l 
	Italy

	Citrus fruit
	FUNGAZIL 500 EC
	EC 500 g a.s./l
	Greece

	Citrus fruit
	FECUNDAL 50 EC
	EC 500 g a.s./l
	Spain

	Citrus fruit
	FECUNDAL 500 EC
	EC 500 g a.s./l
	Portugal

	Pome fruit, citrus fruit, melons
	FECUNDAL-S-7,5
	LS 75 g a.s./l
	Spain

	Citrus fruits
	MAGNATE 50-EC
	EC 500g a.s./l
	Spain

	Pome fruits, citrus fruits, melons, bananas
	MAGNATE 7,5 LS
	LS 75 g/l
	Spain

	Seed dressing

	Barley and oats
	FUNGAZIL 50 LS
	LS 50 g a.s./l
	United Kingdom

	Barley
	FUNGAZIL-E
	56 g a.s./l
	Denmark

	Foliar sprays

	Roses, cucumbers, melons, gherkin
	FUNGAFLOR 100 EC (proposed label)
	EC 100 g a.s./l
	Belgium

	Cucumbers, melons, gherkin, strawberries, roses, begonias 
	ASEPTA FUNGAFLOR Vloeibaar
	EC 200 g a.s./l
	The Netherlands

	Cucumbers, roses, ornamentals
	FUNGAFLOR
	EC 200 g a.s./l
	United Kingdom

	Roses, begonia, strawberries, gherkin, courgettes, cucumbers, melons
	MAGNATE 20 EC
	EC 200g a.s./l
	The Netherlands

	 Wound healing treatment

	Trees
	NECTEC PASTA
	PA 20 g imazalil/kg + 10 g azaconazole/kg
	The Netherlands

	Trees
	NECTEC Pâte
	PA 20 g imazalil/kg + 10 g azaconazole/kg
	France

	Trees
	SUBEROTEX
	PA 20 g imazalil/kg + 10 g azaconazole/kg
	Belgium


B.3.3 Summary of data on application
Sufficient information is given at points B.3.1 and B.3.2

B.3.4 Further information on the active substance (Annex IIA 3.7 to 3.9)

B.3.4.1 Recommended methods and precautions relating to handling, warehouse storage, user level storage, transport, fire (Annex IIA 3.7) 
This information is presented under the form of a safety data sheet pursuant to Article 27 of Council Directive  67/548/EEC. See Appendix B : Material Safety Data Sheets . 

B.3.4.2 Procedures for destruction or decontamination of the active substance

B.3.4.2.1 Controlled incineration - Pyrolitic behaviour under controlled conditions at 800°C (Annex IIA 3.8.1) 
“Imazalil-derived waste can be combusted in a pesticide incinerator, this is an installation capable of controlled combustion at a temperature of 1000°C and a dwell time of two seconds in the combustion zone, or at a lower temperature but with corresponding dwell times to ensure the complete conversion (> 99.9 %) of the parent substance or its transformation products to inorganic gases or solid ash residues.” (Janssen Pharmaceutica)

The halogen content of the a.s. is less than 60 %, therefore there is no need to report a study.

B.3.4.2.2 Methods other than controlled incineration for disposal of the active substance, conta​mi​na​ted packa​ging and contaminated materials (Annex IIA 3.8.2) 
Not applicable

B.3.4.3 Methods for decontamination of water in the case of accident (Annex IIA 3.9) 
Imazalil up to 100 ppm has no impact of the operation of sewage treatment (see point B.8.10). It is recommended to avoid the contamination of water by imazalil by recovering  spilled products with absorbent material

B.3.5a Further information on the plant protection product FUNGAFLOR 500 EC (Annex IIIA 4)

B 3.5.1a Packagings, suitability of the packaging material to its content (Annex IIIA 4.1)

B.3.5.1.1a Description and specification of the pac​kaging and materials used in packaging, size, capacity, size of openings, types of closure and seal (Annex IIIA 4.1.1)

 Table B.3.5.1.1a-2 : Description of the receptacle of  FUNGAFLOR 500 EC 

	Type :
	not specified

	UN marking :
	not specified

	Manufacturer :
	not specified

	Material : 
	Aluminium

	Opening :
	Diameter = 28 mm

	Shape/Size :
	Bottle : height = 235 mm; Diameter = 89 mm

	Capacity :
	1000 ml

	Weight of the packaging :
	not specified

	Closure :
	not specified

	Seal :
	not specified


B.3.5.1.2a Suitability of the packaging and closu​res (Annex IIIA 4.1.2)
According to ADR 2600, FUNGAFLOR 500 EC is classified as a formulation with low risk of toxicity (LD50 oral _ = 403 mg/kg bw, less than the threshold value of 500). Testing of the packaging is therefore required for this formulation. 

No information was provided by the notifier.

B.3.5.1.3a Resistance of the packaging material to its contents (Annex IIIA 4.1.3)
FUNGAFLOR 500 EC is not corrosive towards aluminium and its corrosivity is negligible towards low-density poly-ethylene

B.3.5.2a Procedures for cleaning application equipment and protective clothing (Annex IIIA 4.2)
triple rinse or equivalent.

B.3.5.3a Re-entry intervals, waiting periods and other precautions to protect man and animals (Annex IIIA 4.3)

B.3.5.3.1a Pre-harvest intervals, re-entry intervals or withholding periods to minimize residues in crops, plants, plant products, treated areas or spaces (Annex IIIA 4.3.1)
Waiting periods (in days) between application and handling treated products : not necessary

Information for other intervals is not necessary : post-harvest treatment  

B.3.5.3.2a Information on any specific agricultural, plant health or environ​mental conditi​ons un​der which the preparation may or may not be used (Annex IIIA 4.3.2)
Not applicable

B.3.5.4a Recommended methods, pre​cautions and hand​ling procedures to minimize the risks relating to warehouse storage, user level sto​rage, transport, fire - Detailed procedures for use in the event of an accident during transport, storage or use (Annexes IIIA 4.4 and 4.5)
This information is presented under the form of a safety data sheet pursuant to Article 27 of Council Directive  67/548/EEC. See Appendix B : Material Safety Data Sheets .

B.3.5.5a Procedures for destruction or decontamination of the formulation FUNGAFLOR 500 EC and its packaging (Annex IIIA 4.6)
B.3.5.5.1a Neutralization procedures for use in the event of accidental spillages (Annex IIIA 4.6.1)
Cover with dry sand or earth and sweep up and shovel into closable containers for safe disposal. Wash the contami​nated spillage area thoroughly with water. Do not allow the wash water to run off into any sewer, stream, well or pond, and if necessary soak it up with more absorbant material. Collect spillages in an appropriate container. Dispose of in a manner approved by Local Authority.  

B.3.5.5.2a Controlled incineration - Pyrolytic behaviour of the active substance under controlled conditions at 800° C (Annex IIIA 4.6.2)
Triple rinse then offer packaging for recycling or reconditioning or puncture and dispose in a sanitary landfill or incineration or, if allowed by state and local authorities, by burning . If  burned, stay out of smoke.

“Imazalil-derived waste can be combusted in a pesticide incinerator, this is an installation capable of controlled combustion at a temperature of 1000°C and a dwell time of two seconds in the combustion zone, or at a lower temperature but with corresponding dwell times to ensure the complete conversion (> 99.9 %) of the parent substance or its transformation products to inorganic gases or solid ash residues.” (Janssen Pharmaceutica)

B.3.5.5.3a Methods other than controlled incineration for disposal of the plant protection pro​duct, contami​nated packaging and contaminated mate​rials (Annex IIIA 4.6.3)
Not applicable

B.3.5b Further information on the plant protection product - FUNGAFLOR100 EC  (Annex IIIA 4)

 B 3.5.1b Packagings, suitability of the packaging material to its content (Annex IIIA 4.1)

B.3.5.1.1b Description and specification of the pac​kaging and materials used in packaging, size, capacity, size of openings, types of closure and seal (Annex IIIA 4.1.1)

Table B.3.5.1.1b-1 : Description of the receptacle of  FUNGAFLOR 100 EC 

	Type :
	not specified

	UN marking :
	not specified

	Manufacturer :
	not specified

	Material : 
	Aluminium

	Opening :
	Diameter = 28 mm

	Shape/Size :
	Bottle : height = 235 mm; Diameter = 89 mm

	Capacity :
	1000 ml

	Weight of the packing :
	not specified

	Closure :
	not specified

	Seal :
	not specified


B.3.5.1.2b Suitability of the packaging and closu​res (Annex IIIA 4.1.2)
According to ADR 2600, testing of the packaging of this formulation is not required.

Suitability of the packaging of FUNGAFLOR 100 EC : no information provided by the notifier.

B.3.5.1.3b Resistance of the packaging material to its contents (Annex IIIA 4.1.3)
FUNGAFLOR 100 EC is not corrosive towards aluminium and its corrosivity is negligible towards low-density poly-ethylene

B.3.5.2b Procedures for cleaning application equipment and protective clothing (Annex IIIA 4.2)
triple rinse or equivalent.

B.3.5.3b Re-entry intervals, waiting periods and other precautions to protect man and animals

B.3.5.3.1b Pre-harvest intervals, re-entry intervals or withholding periods to minimize residues in crops, plants, plant products, treated areas or spaces (Annex IIIA 4.3.1)
PHI : see table B.3.2.1-1

Re-entry periods are not required.

B.3.5.3.2b Information on any specific agricultural, plant health or environ​mental conditi​ons un​der which the preparation may or may not be used (Annex IIIA 4.3.2)
No specific information was given.

B.3.5.4b Recommended methods, pre​cautions and hand​ling procedures to minimize the risks relating to warehouse storage, user level sto​rage, transport, fire - Detailed procedures for use in the event of an accident during transport, storage or use (Annexes IIIA 4.4 and 4.5)
This information is presented under the form of a safety data sheet pursuant to Article 27 of Council Directive  67/548/EEC. See Appendix B : Material Safety Data Sheets .

B.3.5.5b Procedures for destruction or decontamination of the formulation FUNGAFLOR 100 EC and its packaging
B.3.5.5.1b Neutralization procedures for use in the event of accidental spillages (Annex IIIA 4.6.1)
Cover with dry sand or earth and sweep up and shovel into closable containers for safe disposal. Wash the contami​nated spillage area thoroughly with water. Do not allow the wash water to run off into any sewer, stream, well or pond, and if necessary soak it up with more absorbant material. Collect spillages in an appropriate container. Dispose of in a manner approved by Local Authority.  

B.3.5.5.2b Controlled incineration - Pyrolytic behaviour of the active substance under controlled conditions at 800° C (Annex IIIA 4.6.2)

Triple rinse then offer packaging for recycling or reconditioning or puncture and dispose in a sanitary landfill or incineration or, if allowed by state and local authorities, by burning . If  burned, stay out of smoke.

“Imazalil-derived waste can be combusted in a pesticide incinerator, this is an installation capable of controlled combustion at a temperature of 1000°C and a dwell time of two seconds in the combustion zone, or at a lower temperature but with corresponding dwell times to ensure the complete conversion (> 99.9 %) of the parent substance or its transformation products to inorganic gases or solid ash residues.” (Janssen Pharmaceutica)

B.3.5.5.3b Methods other than controlled incineration for disposal of the plant protection pro​duct, contami​nated packaging and contaminated mate​rials (Annex IIIA 4.6.3)
Not applicable

B.3.5c Further information on the plant protection product FUNGAFLOR 50 LS (Annex IIIA 4)

B 3.5.1c Packagings, suitability of the packaging material to its content (Annex IIIA 4.1)

B.3.5.1.1c Description and specification of the pac​kaging and materials used in packaging, size, capacity, size of openings, types of closure and seal (Annex IIIA 4.1.1)

 Table B.3.5.1.1c-1 : Description of the receptacle of FUNGAFLOR 50 LS 

	Type :
	Box

	UN marking :
	not mentioned

	Manufacturer :
	not mentioned

	Material : 
	Metal (*) with polyethylene inside cover

	Opening :
	diameter : 51 mm

	Shape/Size :
	diameter : 318 mm; height : 493 mm

	Capacity :
	30 l

	Weight of the packing :
	not mentioned

	Closure :
	not mentioned

	Seal :
	not mentioned


(*) : The nature of the material is not specified.

B.3.5.1.2c Suitability of the packaging and closu​res (Annex IIIA 4.1.2)
According to ADR 2600, testing of the packaging of this formulation is not required.

Suitability of the packaging of FUNGAFLOR 50 LS : no information provided by the notifier.

B.3.5.1.3c Resistance of the packaging material to its contents (Annex IIIA 4.1.3)
Corrosion of the aluminium container was not observed. (Report of the study was not provided)

B.3.5.2c Procedures for cleaning application equipment and protective clothing (Annex IIIA 4.2)
Triple rinse or equivalent.

B.3.5.3c Re-entry intervals, waiting periods and other precautions to protect man and animals

B.3.5.3.1c Pre-harvest intervals, re-entry intervals or withholding periods to minimize residues in crops, plants, plant products, treated areas or spaces (Annex IIIA 4.3.1)
No information is required : seed dressing treatment

B.3.5.3.2c Information on any specific agricultural, plant health or environ​mental conditi​ons un​der which the preparation may or may not be used (Annex IIIA 4.3.2)
No information was given.

B.3.5.4c Recommended methods, pre​cautions and hand​ling procedures to minimize the risks relating to warehouse storage, user level sto​rage, transport, fire - Detailed procedures for use in the event of an accident during transport, storage or use (Annexes IIIA 4.4 and 4.5)
This information is presented under the form of a safety data sheet pursuant to Article 27 of Council Directive  67/548/EEC. See Appendix B : Material Safety Data Sheets .

B.3.5.5c Procedures for destruction or decontamination of the fomulation FUNGAFLOR 50 LS and its packaging
B.3.5.5.1c Neutralization procedures for use in the event of accidental spillages (Annex IIIA 4.6.1)
Cover with dry sand or earth and sweep up and shovel into closable containers for safe disposal. Wash the contami​nated spillage area thoroughly with water. Do not allow the wash water to run off into any sewer, stream, well or pond, and if necessary soak it up with more absorbant material. Collect spillages in an appropriate container. Dispose of in a manner approved by Local Authority.  

B.3.5.5.2c Controlled incineration - Pyrolytic behaviour of the active substance under controlled conditions at 800° C (Annex IIIA 4.6.2)

Triple rinse then offer packaging for recycling or reconditioning or puncture and dispose in a sanitary landfill or incineration or, if allowed by state and local authorities, by burning . If  burned, stay out of smoke.

“Imazalil-derived waste can be combusted in a pesticide incinerator, this is an installation capable of controlled combustion at a temperature of 1000°C and a dwell time of two seconds in the combustion zone, or at a lower temperature but with corresponding dwell times to ensure the complete conversion (> 99.9 %) of the parent substance or its transformation products to inorganic gases or solid ash residues.” (Janssen Pharmaceutica)

B.3.5.5.3c Methods other than controlled incineration for disposal of the plant protection pro​duct, contami​nated packaging and contaminated mate​rials (Annex IIIA 4.6.3)
Not applicable

B.3.5d Further information on the plant protection product NECTEC Paste (Annex IIIA 4)

B 3.5.1d Packagings, suitability of the packaging material to its content (Annex IIIA 4.1)

B.3.5.1.1d Description and specification of the pac​kaging and materials used in packaging, size, capacity, size of openings, types of closure and seal (Annex IIIA 4.1.1)

 Table B.3.5.1.1d-1 : Description of the receptacle of NECTEC Paste

	Type :
	Box

	UN marking :
	not mentioned

	Manufacturer :
	not mentioned

	Material : 
	polypropylene

	Opening :
	diameter : 126 mm

	Shape/Size :
	height : 154 mm; diameter : 128 mm

	Capacity :
	1500 ml

	Weight of the packaging :
	not mentioned

	Closure :
	not mentioned

	Seal :
	not mentioned


B.3.5.1.2d Suitability of the packaging and closu​res (Annex IIIA 4.1.2)
According to ADR 2600, testing of the packaging of this formulation is not required.

Suitability of the packaging of NECTEC Paste  : no information provided by the notifier.

B.3.5.1.3d Resistance of the packaging material to its contents (Annex IIIA 4.1.3)
Corrosivity characterisitics of NECTEC P Paste (code 072966) toward different plastics and stainless steel (M. Van der Flaas, 1994)

Guidelines :
EPA guideline (40 CFR §158.120, Section 63-20)

GLP :
Yes

Material and methods :
Different plastics (polypropylene, high density polyethylene, low density polyethylene, PVC) and stainless steel were exposed to NECTEC P formulation at 40°C for 2 weeks. 

Findings :
After the incubation no visible changes of the plastics were noticed, their thickness was unchanged. The corrosion of stainless steel was negligible (0.0003 mm/year). A slight skin forming on top of the product was observed.

B.3.5.2d Procedures for cleaning application equipment and protective clothing (Annex IIIA 4.2)
Paste applied by brush or spatula; cleaning with water

B.3.5.3d Re-entry intervals, waiting periods and other precautions to protect man and animals

B.3.5.3.1d Pre-harvest intervals, re-entry intervals or withholding periods to minimize residues in crops, plants, plant products, treated areas or spaces (Annex IIIA 4.3.1)
No information is required : wound healing formulation

B.3.5.3.2d Information on any specific agricultural, plant health or environ​mental conditi​ons un​der which the preparation may or may not be used (Annex IIIA 4.3.2)
No information is required

B.3.5.4d Recommended methods, pre​cautions and hand​ling procedures to minimize the risks relating to warehouse storage, user level sto​rage, transport, fire - Detailed procedures for use in the event of an accident during transport, storage or use (Annexes IIIA 4.4 and 4.5)
This information is presented under the form of a safety data sheet pursuant to Article 27 of Council Directive  67/548/EEC. See Appendix B : Material Safety Data Sheets .

B.3.5.5d Procedures for destruction or decontamination of the fomulation NECTEC Paste and its packa​ging
Formulation and container can be easily destructed by combustion according to official waste disposal procedures for plant protection products.

B.3.5.5.1d Neutralization procedures for use in the event of accidental spillages (Annex IIIA 4.6.1)
not required

B.3.5.5.2d Controlled incineration - Pyrolytic behaviour of the active substance under controlled conditions at 800° C (Annex IIIA 4.6.2)
not required

B.3.5.5.3d Methods other than controlled incineration for disposal of the plant protection pro​duct, contami​nated packaging and contaminated mate​rials (Annex IIIA 4.6.3)
not required

B.3.5e Further information on the plant protection product MAGNATE 50 EC (Annex IIIA 4)

B 3.5.1e Packagings, suitability of the packaging material to its content (Annex IIIA 4.1)

B.3.5.1.1e Description and specification of the pac​kaging and materials used in packaging, size, capacity, size of openings, types of closure and seal (Annex IIIA 4.1.1)

 Table B.3.5.1.1e-1 : Description of the receptacle of MAGNATE 50 EC 

	Type :
	Not mentioned

	UN marking :
	Not mentioned

	Manufacturer :
	Not mentioned

	Material : 
	Plastic coated metal drums

	Opening :
	Not mentioned

	Shape/Size :
	Not mentioned

	Capacity :
	Not mentioned

	Weight of the packaging :
	Not mentioned

	Closure :
	Not mentioned

	Seal :
	Not mentioned


B.3.5.1.2e Suitability of the packaging and closu​res (Annex IIIA 4.1.2)
According to ADR 2600, FUNGAFLOR 500 EC was classified as a formulation with low risk of toxicity (LD50 oral _ = 403 mg/kg bw, less than the threshold value of 500). Testing of the packaging of MAGNATE 50 EC is also required since both formulations have identical imazalil content (50%).

No information was provided by the notifier.

B.3.5.1.3e Resistance of the packaging material to its contents (Annex IIIA 4.1.3)
No information was provided

B.3.5.2e Procedures for cleaning application equipment and protective clothing (Annex IIIA 4.2)
Rinsing with water and detergent

B.3.5.3e Re-entry intervals, waiting periods and other precautions to protect man and animals

B.3.5.3.1e Pre-harvest intervals, re-entry intervals or withholding periods to minimize residues in crops, plants, plant products, treated areas or spaces (Annex IIIA 4.3.1)
Not required : post harvest treatment

B.3.5.3.2e Information on any specific agricultural, plant health or environ​mental conditi​ons un​der which the preparation may or may not be used (Annex IIIA 4.3.2)
No specific information given.

.3.5.4e Recommended methods, pre​cautions and hand​ling procedures to minimize the risks relating to warehouse storage, user level sto​rage, transport, fire - Detailed procedures for use in the event of an accident during transport, storage or use (Annexes IIIA 4.4 and 4.5)
This information is presented under the form of a safety data sheet pursuant to Article 27 of Council Directive  67/548/EEC. See Appendix B : Material Safety Data Sheets .

B.3.5.5e Procedures for destruction or decontamination of the formulation MAGNATE 50 EC and its packaging
B.3.5.5.1e Neutralization procedures for use in the event of accidental spillages (Annex IIIA 4.6.1)
See B.3.4.3

B.3.5.5.2e Controlled incineration - Pyrolytic behaviour of the active substance under controlled conditions at 800° C (Annex IIIA 4.6.2)
See B.3.4.2.1

B.3.5.5.3e Methods other than controlled incineration for disposal of the plant protection pro​duct, contami​nated packaging and contaminated mate​rials (Annex IIIA 4.6.3)
See B.3.4.2.2

B.3.5f Further information on the plant protection product SANAZIL 800 EC (Annex IIIA 4)

B 3.5.1f Packagings, suitability of the packaging material to its content (Annex IIIA 4.1)

B.3.5.1.1f Description and specification of the pac​kaging and materials used in packaging, size, capacity, size of openings, types of closure and seal (Annex IIIA 4.1.1)

 Table B.3.5.1.1f-2 : Description of the receptacle of SANAZIL 800 EC

	Type :
	not mentioned

	UN marking :
	 not mentioned

	Manufacturer :
	not mentioned

	Material : 
	 not mentioned

	Opening :
	 not mentioned

	Shape/Size :
	4 X 99 ml amber colored plastic bottle in a carton box

	Capacity :
	99 ml

	Weight of the packaging :
	not mentioned

	Closure :
	 not mentioned

	Seal :
	 not mentioned


B.3.5.1.2f Suitability of the packaging and closu​res (Annex IIIA 4.1.2)
Table B.3.5.1.2f-1 Categories of risks related to the imazalil content of the formulations 

	a) highly toxic
	b) toxic
	c) low degree of toxicity
	not classified

	%
	%
	solid material %
	liquid material %
	%

	-
	-
	-
	100-64
	64-0


Since no specific toxicity sutdies were provided, the classification of the formulation SANAZIL 800 EC is based on its content in imazalil. According to ADR 2600, testing of packaging of SANAZIL 800 EC is necessary. (Formula​tion containing more than 64 % imazalil).

No information was provided by the notifier.

B.3.5.1.3f Resistance of the packaging material to its contents (Annex IIIA 4.1.3)
no information provided

B.3.5.2f Procedures for cleaning application equipment and protective clothing (Annex IIIA 4.2)
wash thoroughly with soap and water and discard washings in appropriate landfill.

B.3.5.3f Re-entry intervals, waiting periods and other precautions to protect man and animals

Not applicable : post harvest treatment

B.3.5.3.1f Pre-harvest intervals, re-entry intervals or withholding periods to minimize residues in crops, plants, plant products, treated areas or spaces (Annex IIIA 4.3.1)

Not required : post harvest treatment of fruit

B.3.5.3.2f Information on any specific agricultural, plant health or environ​mental conditi​ons un​der which the preparation may or may not be used (Annex IIIA 4.3.2)
SANAZIL 800 EC is an oily liquid that does not mix easily with cold water or cold water based waxes. If large droplets of the concentrate are applied to the fruit, serious burns may result. Sanazil 800 EC must first be mixed with approximately 500 ml of warm water (40oC) before addition to the rest of the water in the applicator. Then the resulting mixturemust  be agitated constantly.

B.3.5.4f Recommended methods, pre​cautions and hand​ling procedures to minimize the risks relating to warehouse storage, user level sto​rage, transport, fire - Detailed procedures for use in the event of an accident during transport, storage or use (Annexes IIIA 4.4 and 4.5)
This information is presented under the form of a safety data sheet pursuant to Article 27 of Council Directive  67/548/EEC. See Appendix B : Material Safety Data Sheets .

B.3.5.5f Procedures for destruction or decontamination of the formulation SANAZIL 800 EC and its packaging
B.3.5.5.1f Neutralization procedures for use in the event of accidental spillages (Annex IIIA 4.6.1)
See B.3.4.3

B.3.5.5.2f Controlled incineration - Pyrolytic behaviour of the active substance under controlled conditions at 800° C (Annex IIIA 4.6.2)
See B.3.4.2.1

B.3.5.5.3f Methods other than controlled incineration for disposal of the plant protection pro​duct, contami​nated packaging and contaminated mate​rials (Annex IIIA 4.6.3)
Containers should be triple rinsed with a volume of water equal to a minimum of 10% of that of the container. Add the rinsings to the spray mix and destroy the containers by breaking or by perforation and never use for any other purpose.

B.3.6 Summary of further information
Packaging :
Information about the packagings characteristics and their suitability is scarce. Supplementary data are needed for all the formulations.

According to ADR 2600, and if we only take into account for the calculation the toxicity values of the active substance, it is absolutely necessary to test the packaging of all  the formulations containing 680 g a.s./l  or more.

It is also necessary to test the packaging of FUNGAFLOR 500 EC due to the fact that its LD50 - oral - _ rat = 403 mg/kg bw is below the threshold value of 500. 

Procedures for cleaning application equipment and protective clothing :
Triple rinse or equivalent.

Re-entry intervals, waiting periods and other precautions to protect man and animals
PHI of 1-3 days are recommended after foliar spray on cuccurbits with edible peel, tomatoes and peppers.

No other waiting period is necessary.

Recommended methods, pre​cautions and hand​ling procedures to minimize the risks relating to warehouse storage, user level sto​rage, transport, fire :
- Handling: Good standards of hygiene should be maintained at all times. Smoking, eating and drinking is prohibited in the working area.

- Storage: Keep out of reach of children, in well closed containers, in a dry and well ventilated place, away from food and feed. Protect from light and humidity. 

- Transport:
IATA: exempt

IMCO: exempt

ADR: exempt

- Fire-fighting measures:

Flash point :

No flash point between 108°C and 200°C.

Auto-flammability :
No self-ignition up to the melting  point.

Explosive properties :
the active substance has no explosive properties.

Extinguishing media : 
Dry chemical powder, CO2, sand, foam or water.

Specific hazards :
Decomposition products include mainly nitrogen and carbon oxides

Special protective equipment for firefighters:
Gloves, protective clothing and respiratory protection.  

- First-aid measures :

See points B.5.9.4 and B.5.9.5

Procedures for use in the event of an accident during transport, storage or use :

Cover with dry sand or earth and sweep up and shovel into closable containers for safe disposal. Wash the contami​nated spillage area thoroughly with water. Do not allow the wash water to run off into any sewer, stream, well or pond, and if necessary soak it up with more absorbant material. Collect spillages in an appropriate container. Dispose of in a manner approved by Local Authority.  

Procedures for destruction or decontamination of the fomulations and their packaging : 
Triple rinse then offer packaging packaging for recycling or reconditioning or puncture and dispose in a sanitary landfill or incineration or, if allowed by state and local authorities, by burning . If  burned, stay out of smoke.

Imazalil-derived waste can be combusted in a pesticide incinerator, this is an installation capable of controlled combustion at a temperature of 1000°C and a dwell time of two seconds in the combustion zone, or at a lower temperature but with corresponding dwell times to ensure the complete conversion (> 99.9 %) of the parent substance or its transformation products to inorganic gases or solid ash residues.

Imazalil contains 24 % Cl (w/w), therefore no information concerning the pyrolitic behaviour is required.

B.3.7 References relied on
See Annex A, section A.1.3

ANNEX B

Imazalil

Appendix A : Authorizations - Registrations

	List of authorizations hold by the notifiers

	Janssen Pharmaceutica
	page 81

	Makhteshim Agan 
	page 99

	Sanachem : at this time no authorizations in EU
	-


	Authorizations of products containing imazalil manufactured by Janssen Pharmaceutica

	Country
	Type of authorization
	Crops/uses
	Authorization details

	Austria
	commercial
	cereals

seed dressing
	Panoctin Plus

2.0 %

Reg. No. 2102

Exp Date: 21.06.2002



	
	commercial
	cereals

seed dressing
	Baytan Universal Flüssig

3.3 %

Reg. No. 2102

Exp Date: 31.12.2001



	Belgium
	commercial
	apples & pears

post harvest
	Fungaflor 500 EC:

50 % EC

Reg. No. 7492/B

Exp Date: 13.05.2005



	
	commercial
	roses

cucurbits

strawberries

peppers

foliar spray
	Fungaflor

20 % EC

Reg. No. 6871/B

Exp Date: 13.12.1997

	
	commercial
	roses

ornamentals

cucurbits

strawberries

foliar spray
	Flavyl 37 SL

3.7 % SL

Reg. No. 8487/B

Exp Date: 16.03.2003

	
	commercial
	strawberries

ornamentals

smoke
	Fungaflor rook

15 % FU

Reg. No. 7588/B

Exp Date: 09.07.96



	
	commercial
	plant and ware potatoes

seed dressing
	Lirotect Super 375 SC

12.5 % SC

Reg. No. 7989/B

Exp Date: 02.06.1999



	
	commercial
	potatoes

seed dressing
	Azidro

 20 %

Reg. No. 8319/B

Exp Date: 21.01.2002



	
	commercial
	cereals

seed dressing
	Panoctine Plus

2.5 %

Reg. No. 8133/B

Exp Date: 31.07.2000



	
	commercial
	cereals

seed dressing
	Baytan Universal DS 28.3

3.3 % DS

Reg. No. 7373/B

Exp Date : 01.08.2003



	
	commercial
	barley

seed dressing
	Baytan Universal FS

1 % FS

Reg. No. 7503/B

Exp Date: 08.07.2005



	
	commercial
	barley

seed dressing
	Vincit IM

1.5 %

Reg. No. 8231/B

Exp Date: 09.04.2001



	
	commercial
	tomatoes, peppers wound healing aerosol spray
	Scomrid Limb Aerosol

2 %

Reg. No. 7657/B

Exp Date: 15.07.1998



	
	commercial
	wound healing
	Nectec

5 %

Reg. No. 7873/B

Exp Date: 08.09.1998

	
	commercial
	wound healing paste
	Suberotex

2 %

Reg. No. 7874/B

Exp Date: 08.09.1998

	
	commercial
	wound healing aerosol spray
	Nectran

2 %

Reg. No. 8157/B

Exp Date: 08.10.2000

	Denmark
	commercial
	cucumbers

ornamentals

strawberries

smoke
	Fungaflor Smoke

15 %

Reg. No. 216-1/22-52

Exp Date



	
	commercial
	barley

seed dressing
	Fungazil E

5.6 %

Reg. No. 742/22-23

Exp Date



	
	commercial
	barley

seed dressing
	Fungazil Bejdse

5.8 %

Reg. No. 742/22-16

Exp Date



	
	commercial
	barley

seed dressing
	Fungaflor TBZ

5.0 %

 Reg. No. 742/22-19

Exp Date



	
	commercial
	barley

seed dressing
	DLG Fungazil

5.0 %

Reg. No. 742/14-73

Exp Date



	
	commercial
	cereals

seed dressing
	Fungazil-C

2.5 %

Reg. No. 22-51

Exp Date



	
	commercial
	cereals

seed dressing
	Fungazil C

2.5 %

Reg. No. 216-4

Exp Date



	
	commercial
	cereals

seed dressing
	Baytan Bejdse IM

3.3 %

Reg. No. 742/18-149

Exp Date



	
	commercial
	cereals

seed dressing
	Grananit F

5.2 %

Reg. No. 742/14-1

Exp Date



	
	commercial
	cereals

seed dressing
	Panoctine Plus

3.0 %

Reg. No. 204/43

Exp Date



	
	commercial
	cereals

seed dressing
	Panoctine Extra

5.0 %

Reg. No. 204/35

Exp Date



	
	commercial
	potatoes

seed dressing
	Fungaflor Extra 375 SC

12.5 %

Reg. No. 216-7

Exp Date



	
	commercial
	potatoes

seed dressing
	Tecto Z flow

12.5 %

Reg. No. 15-9

Exp Date



	
	commercial
	barley

seed dressing
	Tecto Plus

5.0 %

Reg. No. 15-7

Exp Date



	Finland
	commercial
	cereals

seed dressing
	Panoctine Plus

2.0 %

Reg. No.

Exp Date



	
	commercial
	cereals

 seed dressing
	Tayssato-Neste

2.5 %

Reg. No.

Exp Date



	
	commercial
	cereals

seed dressing
	Tayssato-Sauhe

2.5 %

Reg. No.

Exp Date



	France
	commercial
	ornamentals

smoke
	Fungaflor Fumigène

15 % FU

Reg. No. 8400539

Exp Date



	
	commercial
	cucurbits

roses

foliar spray
	Fungaflor 200 EC

20 % EC

Reg. No. 8400536

Exp Date: re-registration applied for



	
	commercial
	potatoes

seed dressing
	Fungaflor TZ

7.5 %

Reg. No. 8100483

Exp Date



	
	commercial
	bananas

post harvest
	Fungaflor 75 C

75 %

Reg. No. 8400537

Exp Date: re-registration applied for



	
	commercial
	citrus

post harvest
	Deccozil Agrumes

20 %

Reg. No. 8100312

Exp Date



	
	commercial
	cereals

seed dressing
	Panoctine Universel

0.72 %

Reg. No. 8400167

Exp Date



	
	commercial
	cereals

seed dressing
	Panoctine Plus

2.5 %

Reg. No. 1982

Exp Date



	Germany
	commercial
	roses

foliar spray
	Fungaflor

20 %

Reg. No. 02945

Exp Date



	
	commercial
	roses

foliar spray
	Rosen EC 200

20 %

Reg. No. 02945-62

Exp Date



	
	commercial
	barley

seed dressing
	Etilon GW

3.0 %

 Reg. No. 23808

Exp Date: 31.12.2000



	
	commercial
	barley

seed dressing
	Arbosan GF Neu

2.0 %

Reg. No. 03526-60

Exp Date: 31.12.1995



	
	commercial
	barley

seed dressing
	Larin

2.0 %

Reg. No. 04103-00

Exp Date: 31.12.2003



	
	commercial
	barley

seed dressing
	Arbosan GW

1.5 %

Reg. No. 04030

Exp Date: 31.12.2002



	
	commercial
	cereals

seed dressing
	Pyrol

1.0 %

Reg. No. 04017

Exp Date: 31.12.2002



	
	commercial
	cereals

seed dressing
	Baytan Universal

3.3 %

Reg. No. 03249

Exp Date: 31.12.2000



	
	commercial
	cereals

seed dressing
	Baytan Universal 094 FS Flüssigbeize

1.0 %

Reg. No. 03654

Exp Date: 31.10.1995



	
	commercial
	cereals

seed dressing
	Elanco Beize flüssig

1.5 %

Reg. No. 03522

Exp Date



	
	commercial
	cereals

seed dressing
	Panoctine G

2.0 %

Reg. No. 03022

Exp Date



	
	commercial
	cereals

seed dressing
	Panoctine GF

2.0 %

Reg. No. 23156

Exp Date



	Greece
	commercial
	roses

cucumbers

ornamentals

foliar spray


	Fungaflor

20 %

Reg. No. 6552

Exp Date: 31.12.1996

	
	commercial
	citrus

post harvest
	Fungazil 500 EC

50 %

Reg. No. 6554

 Exp Date: 31.12.1996



	
	commercial
	citrus

post harvest
	Citriol IM

0.2 %

Reg. No. 11081

Exp Date



	Ireland
	cleared as existing pro​duct
	cucumbers

roses

ornamentals

foliar spray
	Fungaflor

20 %

Reg. No.

Exp Date



	
	commercial
	cereals

seed dressing
	Panoctine Plus

2.5 %

Reg. No.

Exp Date



	
	commercial
	potatoes

seed dressing
	Fungaflor C

20 %

Reg. No. 0219

Exp Date



	
	commercial
	potatoes

seed dressing
	Monceren IM

0.6 %

Reg. No. 00672

Exp Date



	
	marketing clearance 40
	cereals

seed dressing
	Fungazil 50 LS

50 %

Reg. No.

Exp Date



	
	commercial
	cereals

seed dressing
	Beret Special 60FS

1.0 %

Reg. No. 00544

Exp Date



	Italy
	commercial
	citrus

post harvest
	Fungazil 500 EC

50 %

Reg. No. 8002

Exp Date



	
	commercial
	cereals

seed dressing
	Baytan Combi concia cereala

3.0 %

Reg. No. 7486

Exp Date



	
	commercial
	cereals

seed dressing
	Baytan concia cereali

2.5 %

Reg. No. 7485

Exp Date



	Luxemburg
	commercial
	cereals

seed dressing
	Panoctine Plus

2.5 %

Reg. No. L885-64

Exp Date

 

	Netherlands
	commercial
	ornamentals

foliar spray
	Aglukon Vloeibaar

3.7 %

Reg. No. 7237N

Exp Date



	
	commercial
	cucurbits

roses

strawberries

foliar spray
	Fungaflor Vloeibaar

20 %

Reg. No. 7119N

Exp Date: 17.10.1997



	
	commercial
	cucurbits

ornamentals

strawberries

foliar spray
	Asepta Fungaflor Vloeibaar

20 %

Reg. No. 8185N

Exp Date



	
	commercial
	cucurbits

ornamentals

strawberries

foliar spray
	Fungaflor Vloeibaar (Brinkman)

20 %

Reg. No. 10462N

Exp Date



	
	commercial
	cucurbits

ornamentals

strawberries

smoke
	Luxan Fungaflor Rook

15 %

Reg. No. 9732N

Exp Date



	
	commercial
	cucurbits

ornamentals

strawberries

smoke
	Fungaflor Rook (Brinkman)

15 % FU

Reg. No. 10343N

Exp Date



	
	commercial
	cereals

seed dressing
	Panoctine Plus

2.5 %

Reg. No. 6957N

Exp Date



	
	commercial
	cucurbits

ornamentals

strawberries

foliar spray
	Luxan Fungaflor Vloeibaar 20 %

Reg. No. 10502N

Exp Date



	
	commercial
	barley

seed dressing
	Fecundal Vloeibaar

2.4 %

Reg. No. 7406N

Exp Date



	
	commercial
	barley

seed dressing
	Lirotect IM

 2.5 %

Reg. No. 7361N

Exp Date



	
	commercial
	potatoes

seed dressing
	Fungazil 10 L

10.0 %

Reg. No. 8921N-8938N

Exp Date: 19.07.1997



	
	commercial
	potatoes

seed dressing
	Lirotect Super Stuif 3DP

1.0 %

Reg. No. 10458N

Exp Date



	
	commercial
	potatoes

seed dressing
	Lirotect Super 375 SC

12.5 %

Reg. No. 10098N

Exp Date



	
	commercial
	potatoes

seed dressing
	Fungazil Extra Stuif 2.6 DP

1.0 %

Reg. No. 10608N

Exp Date



	
	commercial
	potatoes

seed dressing
	Fungazil Extra 265 SC

10.0 %

Reg. No. 10885N

Exp Date



	
	commercial
	potatoes

seed dressing
	Fungatop Vloeibaar

7.5 %

Reg. No. 9234N

Exp Date



	
	commercial
	potatoes

seed dressing
	Luxan Azidro

20.0 %

Reg. No. 9235N

Exp Date



	
	commercial
	potatoes

seed dressing
	Bavizilil

20.0 %

Reg. No. 9428N

Exp Date



	
	commercial
	potatoes

seed dressing
	Rhapsodie

5.0 %

Reg. No. 10245N

Exp Date



	Portugal
	commercial
	apples

pears

citrus

post harvest
	Fecundal 7,5 S

7.5 %

Reg. No. 2269

Exp Date: 31.07.1995



	
	commercial
	citrus

post harvest
	Fecundal 500 EC

50 %

 Reg. No. 2302

Exp Date: 12.03.1996



	Spain
	commercial
	technical for formula​tions of waxes
	Fecundal

100 %

Reg. No. 12727/99

Exp Date: 30.09.1999



	
	commercial
	technical for formula​tions of reg. products
	Fecundal 75 Sulfato

75 %

Reg. No. 15205/99

Exp Date: 30.09.1999



	
	commercial
	premix for formulations of reg. products
	Fecundal 80 Premezcla

80 %

Reg. No. 15710/99

Exp Date: 30.09.1999



	
	commercial
	empty storage rooms

apples

pears

citrus storage rooms

smoke
	Deccozil-Tab

8 % FU

Reg. No. 17109/93

Exp Date:

	
	commercial
	citrus

melons

post harvest
	Deccotrazil FW

7.5 %

Reg. No. 18106/91

Exp Date



	
	commercial
	apples

pears

citrus

melons

bananas

post harvest


	Fecundal-S-7'5

7.5 % LS

Reg. No. 18135/98

Exp Date: 30.04.1998

	
	commercial
	apples

pears

citrus

post harvest
	Citrocil

7.5 %

Reg. No. 18537/97

Exp Date: 31.10.1997



	
	commercial
	apples

pears

citrus

post harvest
	Extratect

7.5 %

Reg. No. 17908/93

Exp Date



	
	commercial
	cucurbits

roses

foliar spray
	Fungaflor

20 %

Reg. No. 15904/99

Exp Date: 30.09.1999



	
	commercial
	apples

pears

 citrus

post harvest
	Deccozil-S-7,5

7.5 %

Reg. No. 15457/93

Exp Date



	
	commercial
	apples

pears

post harvest
	Deccoprozil FW

7.5 %

Reg. No. 16149/91

Exp Date



	
	commercial
	citrus

post harvest
	Fecundal 50 EC

50 %

Reg. No. 17682/95

Exp Date: 30.03.1999



	
	commercial
	citrus

post harvest
	Citrobrill-IMI 2000

0.2 %

Reg. No. 14947/84

Exp Date



	
	commercial
	citrus

post harvest
	Sunseal-IMI-1000

0.1 %

Reg. No. 14946/84

Exp Date



	
	commercial
	citrus

post harvest
	Citrashine-Conserv-IMZ

0.2 %

Reg. No. 14529/94

Exp Date



	
	commercial
	citrus

post harvest
	Citrashine-SL-IMZ

0.2 %

Reg. No. 14839/89

Exp Date



	
	commercial
	citrus

post harvest
	Citrashine-SL-T-IMZ

0.2 %

Reg. No. 15081/89

Exp Date



	
	commercial
	citrus

post harvest
	Citrashine-SL-IMZ-3000

0.3 %

Reg. No. 12763/96

Exp Date: 31.10.1996



	
	commercial
	citrus

post harvest
	Citrashine-Conserv. Pre-IMZ

0.2 %

Reg. No. 12777/88

Exp Date



	
	commercial
	citrus

post harvest
	Citrashine-Conserv.-T-IMZ

0.2 %

Reg. No. 12779/86

Exp Date



	
	commercial
	citrus

post harvest
	Citrashine-Conserv.-IMZ Doble

 0.4 %

Reg. No. 12741/86

Exp Date



	
	commercial
	citrus

post harvest
	Britex-I

0.2 %

Reg. No. 146626/93

Exp Date



	
	commercial
	citrus

post harvest
	Citrashine N-PE-IMZ

0.2 %

Reg. No. 16283/88

Exp Date



	
	commercial
	citrus

post harvest
	Citrashine-N-T-IMZ

0.2 %

Reg. No. 16235/88

Exp Date



	
	commercial
	citrus

post harvest
	Citrashine-N-IMZ-Doble

0.4 %

Reg. No. 12752/96

Exp Date: 31.12.1996



	
	commercial
	citrus

post harvest
	Citrashine-N-IMZ

0.2 %

Reg. No. 16232/88

Exp Date



	
	commercial
	citrus

post harvest
	Citrosol-A-IMAD-4

0.4 %

Reg. No. 15319/96

Exp Date: 30.09.1996



	
	commercial
	citrus

post harvest
	Citrosol-IMAD 2

0.2 %

Reg. No. 15350/85

Exp Date: 30.09.1996



	
	commercial
	citrus

post harvest
	Citrosol A IMAD-2

0.2 %

Reg. No. 13487/93

Exp Date



	
	commercial
	citrus

post harvest
	Citrosol A IMAD-2 Tecto-5

0.20 %

Reg. No. 15350/96

Exp Date



	
	commercial
	citrus

post harvest
	Citrosol A IMAD-2 Tecto-2

0.20 %

Reg. No. 15349/96

Exp Date: 31.05.1996



	
	commercial
	citrus

post harvest
	Citrosol-IMAD 3

0.3 %

Reg. No. 15318/96

Exp Date: 31.05.1996

 

	
	commercial
	citrus

post harvest
	Waterwax-4I

0.4 %

Reg. No. 15834/91

Exp Date:



	
	commercial
	citrus

post harvest
	Waterwax-2I

0.2 %

Reg. No. 15836/91

Exp Date



	
	commercial
	citrus

post harvest
	Waterwax-2I Extra

0.2 %

Reg. No. 15837/91

Exp Date



	
	commercial
	citrus

post harvest
	Waterwax-2I

0.23 %

Reg. No. 15838/91

Exp Date



	
	commercial
	citrus

post harvest
	Citrex-ST/2IZ

0.2 %

Reg. No. 14306/94

Exp Date



	
	commercial
	citrus

post harvest
	Citrex-2IZ

0.2 %

Reg. No. 14338/94

Exp Date



	
	commercial
	citrus

post harvest
	Brillaqua-2IZ

0.2 %

Reg. No. 16124/94

Exp Date



	
	commercial
	citrus

post harvest
	Agrioshine-imazalil-2

0.2 %

Reg. No. 15578/96

Exp Date: 31.05.1996



	
	commercial
	citrus

post harvest
	Cerafrut-imazalil-3

0.3 %

Reg. No. 15579/96

Exp Date: 30.09.1996



	
	commercial
	citrus

post harvest
	Fruitgard-70

10.0 %

Reg. No. 19106/95

Exp Date: 31.05.1995



	
	commercial
	citrus

post harvest
	Fruitseal-2I/2P

0.2 %

Reg. No. 15875/94

Exp Date: 31.10.1988



	
	commercial
	citrus

post harvest
	Fruitseal-T/2I Extra

0.2 %

 Reg. No. 17181/93

Exp Date



	
	commercial
	cereals

seed dressing
	Panoctine Plus

30.0 %

Reg. No. 15402/87

Exp Date



	Sweden
	commercial
	cereals

seed dressing
	Panoctine Plus 400

1.0 %

Reg. No. 3726

Exp Date



	
	commercial
	cereals

seed dressing
	Panoctine Plus 400

2.0 %

Reg. No. 3260

Exp Date



	
	commercial
	cereals

seed dressing
	Cevex Var

2.5 %

Reg. No. 3608

Exp Date



	
	commercial
	cereals

seed dressing
	Cevex Var 400

2.5 %

Reg. No. 3773

Exp Date



	
	commercial
	potatoes

seed dressing
	Fungazil 100 SL

10 %

Reg. No. 3877

Exp Date



	
	commercial
	barley

seed dressing
	Fungazil C

2.5 %

Reg. No. 3870

Exp Date: 31.12.1996



	
	commercial
	cucurbits

ornamentals

tomatoes

strawberries

fruitberries

home and garden


	Fungaflor

3.7 %

Reg. No. 3701

Exp Date

	England
	commercial
	strawberries

foliar spray
	Fungaflor

20.0 %

Reg. No. PSPS 0307/86

Exp Date



	
	commercial
	potatoes

seed dressing
	Extratect Flowable

10.0 %

Reg. No. MAFF 05507

Exp Date: 24.03.1996



	
	commercial
	potatoes

seed dressing
	Fungazil 100 SL

 10.0 %

Reg. No. MAFF 06202

Exp Date



	
	commercial
	potatoes

seed dressing
	Monceren IM

0.6 %

Reg. No. MAFF 06259

Exp Date



	
	commercial
	ornamentals

roses

cucumbers

foliar spray
	Fungaflor

20.0 %

Reg. No. MAFF 05967 + MAFF 05968

Exp Date



	
	commercial
	cucumbers

roses

ornamentals

smoke
	Fungaflor Smoke

15 %

Reg. No. MAFF 05969 + MAFF 06009

Exp Date



	
	commercial
	barley

seed dressing
	Baytan IM

3.3 %

Reg. No. MAFF 00226

Exp Date



	
	commercial
	cereals

seed dressing
	Cerevax Extra

2.0 %

Reg. No. MAFF 06642

Exp Date: 31.08.1997



	
	commercial
	barley

oats

seed dressing
	Fungazil 100 SL

2.7 %

Reg. No. MAFF 06208

Exp Date: 31.08.1997



	
	commercial
	cereals

seed dressing
	Fungazil 100 SL

0.6 %

Reg. No. MAFF 06663

Exp Date



	
	commercial
	cereals

seed dressing
	Vincit FU

1.5%

Reg. No.

Exp Date



	
	commercial
	potatoes

seed dressing
	Rappor Plus

2.5 %

Reg. No. MAFF 04899

Exp Date



	
	commercial
	cereals

seed dressing
	Beret Extra 060 FS

1.0 %

Reg. No. MAFF 06806

Exp Date: 28.07.2003


	Formulation and Technical material Registrations belonging to Makhteshim Agan affiliated companies for all products containing the active substance  imazalil.

	Country
	Type of authorization
	Crops/uses
	Authorization details

	Spain
	Commercial
	Technical product
	MAGNATE SULFATO TECNICO

75 % A.I.

Reg. No. : 20089/96

Iss. Date : 13.07.94

Exp. Date : 30.07.04

	
	Commercial
	Citrus
	MAGNATE 50 EC

50 % EC

Reg. No. : 19574/96

Iss. Date : 11.01.94

Exp. Date : 30.01.04

	
	Commercial
	Pome fruit

Citrus

Banana

Melon
	MAGNATE 7.5 SL

7.5 % SL

Reg. No. : 19993/96

Iss. Date : 26.09.94

Exp. Date : 30.09.04

	
	Commercial
	Technical product
	MAGNATE TECNICO

97 % A.I.

Reg. No. : 19190/99

Iss. Date : 05.09.94

Exp. Date : 30.09.04

	Netherlands
	Commercial
	Gherkins

Courgettes, cucumbers

Melons

Roses, begonias

Strawberries
	MAGNATE 20 EC

200 g/l EC

Reg. No. : 11289 N

Iss. Date : 26.08.94

Exp. Date : 20.01.02

	Belgium
	Commercial
	Gherkins

Cucumbers

Begonia
	IMPALA 20

200 g/l EC

Reg. No. : 8757/B

Iss. Date : 18.07.95

Exp. Date : 18.07.05

	
	Commercial
	Gherkins

Cucumbers

Begonia
	IMPALA 50

500 g/l EC

Reg. No. : 8765/B

Iss. Date :17.08.95

Exp. Date : 17.08.05



	Greece
	Expected shortly
	Cucurbits

Roses, begonias, Evocicum

japonicum

Chrysanthemum

Citrus
	MAGNATE 20 & 50 EC

200 g/l EC & 500 g/l EC

Reg. No. : Pending

Iss. Date : Pending

Exp. Date : Pending

	France
	Provisional
	Barley seed treatment
	MAGNATE 20

200 g/l EC

Reg. No. : 9300007

Iss. Date : 01/10/94

Exp. Date : 01/10/04
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Appendix B : Material Safety Data Sheets

	List of Material Safety Data Sheets submitted by the notifiers 

	Active Substance

	Imazalil Technical
	Janssen Pharmaceutica

	Imazalil Technical
	Makhteshim 

	Imazalil Sulfate
	Makhteshim 

	Formulations

	FUNGAFLOR 500 EC
	Janssen Pharmaceutica

	FUNGAFLOR 100 EC
	Janssen Pharmaceutica

	FUNGAFLOR 50 LS
	Janssen Pharmaceutica

	NECTEC P
	Janssen Pharmaceutica

	MAGNATE 50 EC
	Makhteshim 
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B.4 Methods of analysis

B.4.1 Analytical methods for formulation analysis

B.4.1.1 Analytical methods for the determination of pure active substance in the active subs​tance as manufac​tured (annex II 4.1.1)
Method :
Method ST-GC 94-036 for imazalil (M. Valgaeren, 1994), validation ST-QA 91-14 (M. De Smet, J. Mateusen, 1991)

Unpublished

GLP :
The study is GLP.

Principle of the method :
After solubilization in methylbenzene imazalil is separa​ted by gas chroma​tography on a 25 m fused capilla​ry column, I.D. 0.32 μm coated with a 5% phenylme​thylsi​loxane phase of 0.5μm film thickness and detected by FID.

Findings :
Linearity : Range 50% to 150% ( 1 to 3 mg/ml)

Limit of determination : Not applicable

Specificity :The specificity meets the requirements

Interferences : No visible interference on the chromatogram 

Accuracy: The model compound was added in various well known amounts to seven samples of imazalil 

Mean recovery: 99.4%

Repeatability : Six analytes were chromatographed: mean 97.5%, RSD: 0.39%

Reproducibility: ( one lab., over one month by different analysts): Mean 98% w/w, RSD: 0.06%
Conclusions :
Method acceptable. A CIPAC method 335/TC/M3 (1991) is also available, but it uses a standard glass packed column. This new method is preferable because more sensitive.

B.4.1.2 Analytical methods for the determination of isomers, impurities and additives in the active substance as manufactured (Annex 4.1.2)
Method  :

Method ST-GC 93-36 ( M. De Smet, S. Nijsmans, 1993), validation ST-QA 91-11 ( M. De Smet, J. Mateusen, 1991) & 93-8 (P. Heylen, P. Van Nyen, J. Mateusen, M. De Smet, 1993)

Unpublished.

GLP :
The study is GLP.

Principle of the method :
After solubilization in methylbenzene, synthesis impurities and stress-decomposition compounds are separated by gas chromatography on a 25 m fused capillary column, I.D. 0.32μm coated with a 5% phenylmethylsiloxane phase of 0.5μm film thickness and detected by FID.

Findings :

Impurities or stress decomposition compounds tested: R44177; R55609; R55610; R14821; R76030;R27863, R77639, R91856.

Linearity :was determined in the range of  0.1 to 10% w/w ( eleven solutions containing 0.00362 mg/ml to 
1.928 mg/ml)

Limit of determination : 0.1% w/w

Specificity : meets the requirements

Interferences : no interference

Accuracy: The compounds were added to the reference material in various well known amounts. The 
recovery was in the range 70 - 110 %, with a mean of 99 % 

Repeatability : RSD between 3.65 and 2.40. For R77639: RSD= 7.68.

Conclusions :

The same method allows the determination of the active substance and of the impurities.

Method applicable.

B.4.1.3 Analytical methods for the determination of pure active substance in plant protec​tion products (Annex IIIA 5.1.1) 
The determination of pure active substance in emulsifiable concentrates (EC)

Method  :
CIPAC/335/EC/M/2.1

GLP :
The study is not GLP, but the method has been collaboratively tested by CIPAC.
Principle of the method :
The sample is diluted with methanol and determined by gas chromatography with flame ionization detection, using internal standardization.Column 2.0 m X 2 mm packed with Supelcoport 80-100 mesh, coated with 5% OV-105

Findings :
Full CIPAC method, 1991, prepared by a joint Belgian-Dutch committee, based on a method supplied by Janssen Pharmaceutica.

Repeatability:
14.8 g/kg at 676 g/kg active substance content

  7.9 g/kg at 447 g/kg active substance content


  6.3 g/kg at 215 g/kg active substance content

Reproducibility:
27.4 g/kg at 676 g/kg active substance content

13.6 g/kg at 447 g/kg active substance content

  6.3 g/kg at 215 g/kg active substance content

Conclusions :

Method internationally standardized.

The determination of pure active substance in paste (PA)

Method :
Method Agroform Anal 17/028644/020 ( Janssen Pharmaceutica) - Nuyts, 1990

Unpublished

GLP :
The study is not GLP.

Principle of the method :
After solubilization in methanol imazalil is separa​ted by gas chroma​tography on a 2  m packed column and determined by TSD.

Findings :
Linearity : Range 50% to 150%

Limit of detection : 2.5 mg/l

Specificity :The specificity meets the requirements

Interferences : No visible interference on the chromatogram 

accuracy: The model compound was added in various well known amounts to seven samples of imazalil .Mean recovery: 100.3%

Repeatability : Nine analytes where chromatographed: mean 1.86%, RSD: 0.03

Reproducibility:No data
Conclusions :
Method acceptable, equivalent to the CIPAC methods. A flame ionisation detector could be used.

The determination of pure active substance in soluble liquids (SL)

Method  :
CIPAC/335/SL/M/2.1

GLP :
The study is not GLP, but the method has been collaboratively tested by CIPAC.
Principle of the method :
Imazalil is extracted from the sample with dichloromethane after alkalization with aqueous ammo​nium oxide and  determi​ned by gas chroma​to​gra​phy with flame ioniza​tion detec​tion, using internal standar​di​za​tion.​ Column 2.0 m X 2 mm packed with Supelcoport 80-100 mesh, coated with 5% OV-105

Findings :
Full CIPAC method, 1991, prepared by a joint Belgian-Dutch committee, based on a method supplied by Janssen Pharmaceutica.

Repeatability:
2.6 g/kg at 76 g/kg active substance content
  

Reproducibility:
4.8 g/kg at 76 g/kg active substance content


Conclusions :

Method internationally standardized.

The determination of pure active substance in solutions for seed treatment (LS)

Method  :
CIPAC/335/TK/M/2.1

GLP :
The study is not GLP, but the method has been collaboratively tested by CIPAC.
Principle of the method :
The sample is diluted with methanol and determined by gas chromatography with flame ionization detection, using internal standardization.Column 2.0 m X 2 mm packed with Supelcoport 80-100 mesh, coated with 5% OV-105

Findings :
Full CIPAC method, 1991, prepared by a joint Belgian-Dutch committee, based on a method supplied by Janssen Pharmaceutica.

Repeatability:
15.0  g/kg at 698 g/kg active substance content
Reproducibility:
27.6 g/kg at 698 g/kg active substance content

Conclusions :
Method internationally standardized.

B.4.1.4 Analytical methods for the determination of isomers, impurities, additives and formu​lants in plant protection products (Annex IIIA 5.1.2)
No data provided

B.4.2 Analytical methods (residue) for food and feed  (Annex IIA 4.2.1; Annex IIIA 5.2)

B.4.2.1 Analytical methods 
Method  :
Plant Protection Research 56 - Bananas ( Janssen Pharmaceutica, 1992)- Ligtvoeta, 1992

Report AGR15,  Plant Protection Division- Melons (Janssen Pharmaceutica, 1992)- Garnier, 1992

Plant Protection Research 58 - grains (Janssen Pharmaceutica, 1992)- Ligtvoeta, 1992

Unpublished.

GLP :
The studies are GLP

Principle of the methods :
Imazalil and its metabolite R14821 are extracted after acidification and alkalinisation with heptane-isoamyl alcohol and detected by GLC-ECD with external standard multilevel calibration and with a capilla​ry column coated with a 95% dime​thyl-5% phenylsiloxane.

Findings :
Linearity:  
checked between 0.05 and 5 mg/kg homogenate for bananas

checked between 0.05 and 4 mg/kg homogenate for melons

checked between 0.05 and 2 mg/kg homogenate for grains

Limit of detection:  
0.05 mg/kg in banana

0.05 mg/kg in cucurbit

0.05 mg/kg in grains

Limit of determination:    0.05 mg/kg in banana

 0.1 mg/kg in cucurbit

 0.05 mg/kg in grains

Selectivity :
seems to be acceptable

Interferences :
no problem observed in the conditions of the method

Repetability :
RSD: 4% in bananas

          5.2% in cucurbits

                                               3.87%in  grains

Recovery:
bananas: 100%

melons: 91 to 105, mean 97%, RSD: 4.59%

grains: 83 to 96, mean 92%, RSD: 5.9%

Conclusions :
Methods applicable to bananas, cucurbits and grains. No information on other substrates. No multi re​sidue methods.

Other GC and HPLC methods are published for citrus fruits, grapefruits, tomatoes, potatoes, oranges, apples, pears, corn oil and bovine edible tissues. See table B.4.5.2-1

A GC multiresidue method is published for food and animal feed

B.4.2.2 Confirmatory analytical methods
No particular information. All the presented methods were validated.

B.4.3 Analytical methods (residue) in soil, water, air (Annex IIA 4.2.2 to 4.2.4; Annex IIIA 5.2.2 to 5.2.4)
B.4.3.1 Analytical methods for soil 
Method  :
Add. to study n° RO23979/ENV202 - Van Rompaey, 1993

Unpublished.

GLP :
The study is GLP.
Principle of the method :
The soils are extracted by methanol and methanol-ammonia (99:1). After the addition of the internal standard (1-[2-(2,4 dichlorobenzyl) heptyl]-1H-imidazole), the samples are alkalinized, poured over an Extrelut column and eluted with heptane-isoamyl alcohol (95:5). After evaporation and dissolution in acetoni​trile, the extracts are derivatized by BSTFA at 70°/30min.The determination is done by GC ( 0.5 m X 3 mm, 3%OV-17 on 80-100 mesh Supelcoport) with electron capture detection.

Findings:
Linearity : imazalil: 0.025 to 1.00 mg/kg

                 metabolite: 0.025 to 0.250 mg/kg, both with a coefficient of correlation of 0.9996.

Limit of detection: 0.005 mg/kg
Limit of determination : 0.025 mg/kg

Selectivity : seems to be acceptable

Interferences :No interference reported at the retention times of imazalil, its metabolite and the internal standard

Repetability : The overall precision is 4.2% at 0.04 mg/kg and 9.4% at 0.400 mg/kg

Recovery: 93 to 105% for imazalil

               98 to 103% for the metabolite
Conclusions :
Method applicable. Internal Standard only available near Janssen Pharmaceutica.

An other method is published in the literature (Aharonson, 1992)

B.4.3.2 Analytical methods for water
Method  :
Janssen accession number N 62970 - Woestenborghs, 1988

Unpublished.

GLP :
The study is GLP.
Principle of the method :
Sample, spiked with internal standard, after alkalinization is extracted by heptane-isoamyl alcohol (95:5). After evaporation of the organic layer and dissolution in methanol, the extract is chromato​graphied on 2 m X 3 mm column, packed with 3% SP-2250-DB on 100-120 mesh Supelcoport, detection by electron capture.
Findings:
Linearity : 0.04 to 4.0 μg/l - (r = 0.999)

Limit of detection: 0.01 μg/l
Limit of determination : 0.04 μg/l

Selectivity : seems to be acceptable

Interferences : No interference reported at the retention times of imazalil, its metabolite and the internal standard

Repetability : Coefficient of variation: below 6% for the 05 to 20.0 μg/l range

Recovery: 93.4 to 113.3% for 0.04 to 4.0 μg/l range

Conclusions:

Method applicable.No information about multidetection methods

Two other methods, by GC and HPLC,  are available (see summary table)

B.4.3.3 Analytical methods for air
Method  :
Bayer AG, Crop Protection Development, file n° RA-175/94, method n° 00345

Published.- Riegner, 1994
GLP :
The study is GLP.

Principle of the method :
Solid phase sorption on PTFE-filter or ORBO-42 adsorption tube and extraction in methanol with ultrasonication. Determination by gas chromatography ( HP5 column, 12 m X 0.2 mm) with mass selective detection.

Findings :

Linearity :0.066 mg/l to 0.66 mg/l

Limit of detection: Not specified
Limit of determination : 0.00091mg/m3
Selectivity : good

Interferences :No interference at the retention times of imazalil

Repeatability :RSD: 7.6 at 0.00091 mg/m3
                             7.5 at 0.114 mg/m3, with ORBO-42 tubes

                             3.3 at 0.00091 mg/m3
                              9.1 at 0.114 mg/m3, with PTFE filters

Recovery: 84.0 to 98.6% at 0.00091 mg/m3
               77.7 to 92.5% at 0.113 mg/m3, with ORBO-42 tubes

               88.4 to 95.1% at 0.00091 mg/m3
               68.6 to 84.8% at 0.114 mg/m3, with PTFE filters

Conclusions:

Method applicable

B.4.4 Analytical methods (residue) wildlife and for use in support of diagnostic and thera​peutic regimes (Annex IIA 4.2.5; Annex IIIA 5.2.5)

Method  :
Janssen Preclinical Research reports R023979/11-28-31 & 32

Electron capture GC determination of imazalil and two of its metabolites in animal plasma and tissues

Woestenborghs, 1977, 1981, 1982.

GLP :
The study is GLP.
Principle of the method :
For milk and tissue samples: after acidification with HCl, the sample is heated at 100° for one hour, cooled and concentrated ammonnia and heptane isoamyl alcohol are added.After extraction combi​ned organic layers are back-extracted with H2SO4 and centrifuged. Organic layer is discarded, and concentrated ammonia is added to the aqueous layer which is extracted with heptane-isoamyl alcohol. Organic layer is evaporated and derivatized by N,O-bis(trimethylsilyl)-acetamide in toluene. After heating and cooling, aliquots are injected on a GC-ECD - column 2 m X 3 mm, 3% SP-2250 on 100-120 mesh Supelcoport.

Findings :
Linearity : 2 to 6 μg/kg for imazalil

                  0.5 to 10 μg/kg for RO14821

                  5 to 200 μg/kg for RO42243

Limit of detection:5 times lower than the determination limit
Limit of determination : 2 μg/kg for imazalil

                                      0.5 μg/kg for RO14821

                                      5 μg/kg for RO42243

Selectivity :  very good due to extensive extraction procedure, the derivatization and the selectivity of the detector.

Interferences : No interference at the retention times of imazalil and its metabolites

Repeatability : no particular information

Recovery: 85 to 115% for muscle, liver fat and kidney (chicken tissues)

               at least 79% in bovine tissues (86% for RO14821)

               at least 76% in milk

Conclusions :

Method applicable

B.4.5 Evaluation and assessment
B.4.5.1 Evaluation and assessment of analytical methods for formulation analysis
Table B.4.5.1-1 : Summary of analytical methods for formulation analysis

	Matrix
	Analyte
	Type of 

me​thod
	Method range
	Validation
	References

	Emulsifiable concentrate
	Imazalil
	GC method with FID 
	not applicable
	collaborative​ly tested
	CI​PAC ​​/335/EC/M/

2.1)

	Soluble liquid
	Imazalil
	GC method with FID 
	not applicable
	collaborativel​y tested
	CIPAC /335/SL/M/

2.1

	Paste
	Imazalil &

azaconazole
	GC method with TSD 
	not applicable
	equivalent to CIPAC me​thod
	Nuyts, 1990

	Solution for seed treat​ment
	Imazalil
	GC method with FID
	not applicable
	collaborative​ly tested
	CIPAC /335/TK/M/

2.1


Evaluation : Methods internationally standardized or equivalent.

B.4.5.2 Evaluation and assessment of the analytical methods (residue) in food and feed
Table B.4.5.2-1 : Summary of analytical methods (residue ) in food and feed

	Matrix
	Analyte
	Type of 

me​thod
	Method range
	Validation
	References

	Bananas
	Imazalil
	GC method with ECD 
	0.05 to 5 mg/kg com​modity
	yes
	Ligt​voe​ta, 1992

	Cucurbits
	Imazalil
	GC method with ECD
	0.05 to 4 mg/kg
	yes
	Garnier, 1992

	Grains
	Imazalil
	GC method with ECD
	0.05 to 2 mg/kg
	yes
	Ligtvoeta, 1992

	Citrus fruit
	Imazalil
	GC method with ECD
	0.05 to 2 mg/kg
	no
	Dezman, 1986

	
	Imazalil
	GC method
	0.01 to 2 mg/kg
	no
	Greenberg, 1977

	
	multiresidue
	GC method with ECD
	0.1 to 6.2 mg/kg
	no
	Lafuen​te, 1987

	
	Imazalil and its metabolite
	HPLC me​thod
	0.01 to 10 mg/kg
	no
	Wijnants, 1982

	Grapefruit
	Imazalil
	GC method with ECD
	0.05 to 5 mg/kg
	no
	Stein, 1981

	tomatoes
	Imazalil
	GC method with ECD
	0.05 to 5 mg/kg
	no
	King, 1988

	Cereal plant
	Imazalil
	GC method with N-FID
	0.02 to 3 mg/kg
	no 
	Spech, 1980

	Potatoes
	Imazalil
	GC method with FID & TSD

HPLC with UV
	0.05 to 3 mg/kg
	no
	Wijnants, 1979

	Oranges

Pears
	Imazalil
	HPLC with UV
	0.1 to 10 mg/kg
	no
	Wijnants, 1982

	Food and animal feed
	multiresidue
	GC method with FID, FDP, Hall
	0.05 to 2 mg/kg
	no
	Luke, 1988

	
	multiresidue
	HPLC with UV
	min 30 mg/kg
	no
	Schlesinge​ra, 1990

	Corn oil
	Imazalil
	HPLC with UV
	0.1 to 5 mg/kg
	yes
	Schlesin​gerb, 1990


Evaluation : Methods applicable, fully validated ( linearity, limit of detection, selectivity,, interferences, repeata​bility, recovery) or published in the scientific literature . 

B.4.5.3  Evaluation and assessment of the analytical methods (residue) in soil, water and air
Table B.4.5.3-1 : Analytical methods (residue ) in soil water and air

	Matrix
	Analyte
	Type of 

me​thod
	Method range
	Validation
	References

	Soil
	Imazalil and its metabolite


	GC method with ECD after derivati​zation

 
	0.025 to 1.00 mg/kg for imazalil

0.025 to 0.250 mg/kg for metabolite


	yes


	​Van Rom​paey, 1993



	
	Imazalil
	GC method with TSD
	min 0.01 mg/kg
	no
	Aharonson, 1992

	Water
	Imazalil


	GC method with ECD


	0.04 to 4 μg/l


	yes


	Woestenborghs, 1988



	
	multiresidue
	GC method with TID
	min 5 μg/l
	no
	Brennecke, 1984

	
	Imazalil
	HPLC
	min 40 μg/l
	no
	Schlesin​gerc, 1991

	Air
	Imazalil
	GC method with MSD
	0.066 to 0.66 mg/l
	yes
	Riegner, 1994


Evaluation : Methods applicable - No information about multidection possibilities.

B.4.5.4 Analytical methods (residue) wildlife and for use in support of diagnostic and thera​peutic regimes (Annex IIA 4.2.5; Annex IIIA 5.2.5)
Table B.4.5.4-1 : Analytical methods (residue) wildlife and for use in support of diagnostic and thera​peutic regimes

	Matrix
	Analyte
	Type of 

me​thod
	Method range (μg/kg)
	Validation
	References

	Milk
	Imazalil

RO14821

RO42243
	GC method with ECD after derivati​zation
	imazalil: 2 to 6

RO14821 : 0.5 to 10

RO42243 : 5 to 200 
	yes
	Woesten​borghs, 1981

Woesten​borgh​s a &b,1982

	Bovine tis​sues
	Imazalil

RO14821

RO42243
	GC method with ECD after derivati​zation
	imazalil: 2 to 6

RO14821 : 0.5 to 10

RO42243 : 5 to 200
	yes
	Woesten​borghs,1977,1981

Woesten​borghsa,1982



	plasma
	Imazalil

RO14821

RO42243
	GC method with ECD after derivati​zation
	imazalil: 2 to 6

RO14821 : 0.5 to 10

RO42243 : 5 to 200 
	yes
	Woesten​borghs,1977


Evaluation : Method applicable.

B.4.6 References relied on
See Annex A, section A.1.4

ANNEX B

Imazalil

B.5 Toxicology and metabolism

B.5.1 Absorption, distribution, excretion and metabolism (toxicokinetics) (Annex IIA 5.1) 
General metabolism of imazalil in the rat. (Mannens et al.,1993) (Dossier Janssen Pharmaceutica)

Guidelines : 
The study is in compliance with test method B of  directive 87/302/EEC. Were, however, not measured: the fraction absorbed, the excretion of 14C in bile and expired air, and the distribution of the compound  in the body in function of time.

Material and methods :
14C-Imazalil (R23979) labelled at the 2-ethyl carbon.

5  Adult Wistar rats/sex were treated by a single intravenous injection of 1.25 mg/kg bw (group A).

Groups of  5 adult male and 5 female Wistar rats received a single oral dose of 1.25 mg/kg bw (group B) or 20 mg/kg bw by gavage (group D), or a repeated oral dose of 1.25 mg/kg bw for 14 days (group C, unlabelled: 14 days, the last day the labelled formulation) (see table 5.1-1). Excreta were collected up to 96 h after dosing. Blood was only collected from the oral treated group; tissues were taken from all rats.

Table B.5.1-1: Characteristics of the different groups 

	group
	route
	vehicle

(mM)
	specific acti​vity

(mBq/mg)
	final conc.

(mg/ml)
	radiochemical

purity (%)
	dose

(mg/kg)

	A
	single intravei​nous injection
	H2SO4
(1.05)
	1.1
	0.625
	> 99.9
	1.25

	B 
	single oral dose
	H2SO4
(0.42)
	1.1
	0.125
	> 99.9
	1.25

	C 
	repeated oral dose (14 days)
	H2SO4
(0.42)
	unlabelled
	0.125
	
	1.25

	
	
	H2SO4
(0.42)
	1.1
	0.125
	> 99.9
	1.25

	D
	single oral dose
	H2SO4
(6.7)
	74
	2
	98.7
	20


Findings :
 Absorption: The fraction of imazalil absorbed can be estimated from the amount of total radioactivity excreted via the urine (up to 96 h after dosing ) after oral administration (groups B and D) in comparison with the amount excreted after intravenous administration (group A). The oral bioavailability varies between 63 to 117% (see table B.5.1-4). Moreover, the fact that the pattern of excretion of imazalil and its metabolites is very similar in urine as in faeces, suggests that most imazalil has been absorbed and metabolized.

Distribution : The only data available are tissue concentrations 96 h after oral dosing. At that time, tissue concentra​tions of 14C were less than 1% of the total dose administered. The highest concentrations were found in the liver, 0.5%, kidney, 0.03%, content of the large intestine, 0.02%, carcass, 0.4% (table B.5.1-2). This was independent from the route of administration and did not change even after a daily administration for 14 days. The substance does not accumulate at the doses used. Radioactivity levels were approximatly 20 times higher in the liver than the corresponding blood levels.

Table B.5.1-2 : Tissue concentrations of radioactivity at 96 hr after oral administration of imazalil (% dosis). 

	Tissue


	% of administered dose

	
	Group B

single oral dose

(1.25 mg/kg)
	Group C

repeated oral dose

(1.25 mg/kg - 14 days)
	Group D

single oral dose

(20 mg/kg)

	
	_
	_
	_
	_
	_
	_

	brain
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	heart
	<0.001
	0.0014+0.0003
	0.0013+0.0008
	0.0013+0.0005
	0.0021+0.0007
	0.0016+0.0006

	lung
	0.0098+0.002
	0.0123+0.0033
	0.0125+0.003
	0.0161+00.058
	0.0276+0.0213
	0.0213+0.013

	liver
	0.524+0.07
	0.388+0.0441
	0.464+0.0692
	0.392+0.121
	0.573+0.167
	0.491+0.142

	kidney
	0.0337+0.006
	0.0183+0.0012
	0.0246+0.0036
	0.0189+0.003
	0.0258+0.0052
	0.0205+0.047

	adrenal gland
	0.0003+0.0001
	0.0005+0.0001
	0.0002+0.000
	0.0003+0.0001
	0.0005+0.0002
	0.0006

	spleen
	0.0012+0.0005
	0.0019+0.0008
	0.0022+0.0004
	0.0019+0.0007
	0.003+0.0013
	0.0023+0.000

	stomach tissue
	0.0023+0.0005
	0.0022+0.0003
	0.0038+0.0017
	0.0041+0.0018
	<0.005
	0.003+0.0008

	stomach contents
	<0.006
	<0.005
	<0.006
	<0.007
	0.0111+0.002
	<0.005

	small intestine tissue
	0.0049
	0.0086+0.0015
	0.009+0.0027
	0.0085+0.0039
	0.0135+0.0017
	0.0099+0.0054

	small intestine content
	0.0128
	0.0124+0.0035
	0.0127+0.0045
	0.0131+0.0067
	0.0107+0.0028
	0.0364+0.0468

	large intestine tissue
	0.0039+0.0008
	0.0045+0.0013
	0.0056+0.0011
	0.0071+0.004
	0.0404+0.0096
	0.0065+0.0015

	large intestine content
	0.0221+0.006
	0.0204+0.0057
	0.0348+0.028
	0.0354+0.0118
	0.0019+0.0003
	0.0241+0.0088

	testes or uterus
	<0.001
	0.0006+0.0002
	<0.001
	0.0007+0.0002
	0.0026+0.0006
	0.0008+0.0002

	muscle
	<0.002
	<0.002
	<0.001
	<0.002
	0.0001
	<0.002

	perirenal fat
	0.0001
	0.0001
	0.0001
	0.0002
	0.0005+0.0002
	<0.0001

	bone
	0.0003+0.0002
	0.0001
	0.0002+0.0001
	0.0002
	0.463+0.122
	<0.0001

	carcass
	0.408+0.048
	0.350+0.094
	0.424+0.078
	0.370+0.159
	0.0193+0.0048
	0.398+0.128

	blood
	0.0145+0.0025
	0.0103+0.0011
	0.0097+0.0011
	0.0107+0.0019
	<0.005
	0.0114+0.0014

	dissection mate​rial
	0.0057
	0.012+0.006
	0.0045
	<0.005
	1.2+0.31
	0.0051

	Total rat
	1.05+0.12
	0.847+0.134
	1.01+0.13
	0.885+0.296
	1.20+0.31
	1.03+0.33


Metabolism : Extensive biotransformation of imazalil occurred in male and female rats after intravenous as well as after oral administration, the metabolic pattern is shown in figure 5.1.2-1 The urinary metabolites, which are most abundant, suggest a process of epoxidation of the allyl moiety, followed by an epoxide hydration. The detection of a minor urinary metabolite suggests that imazalil may also  be O-dealkylated  (fig. B.5.1.2-1).

Similar metabolites were detected in urine and faeces. Moreover, the metabolite profile was largely comparable in all groups, indicating that identical metabolic pathways were involved after exposure to low or high doses, or after single or multiple dosing.

Among the metabolites detected in the 0-24 h urine, the most abundant were: metabolite 3 (5.9-12.6%) and metabolite 4 (4.4-7.7%). Numerous metabolites were detected in faecal methanolic extracts; metabolite 8 accounted for 1.6-3.3% of the total dose. 

In another study (Pesticides residues in food, 1977, summary in Tier I Makhteshim), in addition to unchanged imazalil, urine contained at least four metabolites, probably formed by dealkylation. Two of these were identified as - (2,4-dichlorophenyl)-1H-imidazole-1-ethanol and 2,4-dichloromandelic acid .

Generally, higher levels of metabolites were detected in urine and faeces from female rats than in urine from male rats  (table B.5.1-3). 24 hr after dosing, the excretion of unchanged imazalil in urine was below the detection limit. In faeces, unchanged  imazalil represented 0.6-1% of the administered dose (table B.5.1-4).

Table B.5.1-3 : Major metabolites recovered in excreta.

	
	% of the administered dose

	
	metabolite 3
	metabolite 4
	metabolite 8
	metabolite 10
	metabolite 11

	Group
	sex
	faeces
	urine
	faeces
	urine
	faeces
	urine
	faeces
	urine
	faeces
	urine

	A
	_
	-
	7.6
	-
	5.2
	1.9
	2
	1.2
	0.6
	0.9
	-

	
	_
	-
	10.8
	-
	7.5
	2.5
	4
	1.0
	1.3
	0.4
	-

	B
	_
	-
	5.9
	-
	5.6
	2.4
	2.3
	1.2
	0.7
	0.9
	-

	
	_
	-
	12.6
	-
	7.7
	3.3
	4.3
	2.9
	2
	0.5
	-

	C
	_
	-
	8
	-
	7.7
	2.1
	1.4
	2.0
	0.6
	0.9
	-

	
	_
	-
	8.4
	-
	5.6
	2.1
	3.1
	1.5
	1.8
	0.4
	-

	D
	_
	-
	8.7
	-
	4.8
	1.6
	2.5
	2.3
	2.2
	1.2
	-

	
	_
	-
	8.5
	-
	4.4
	1.6
	3.1
	4.7
	7.3
	0.6
	-


Table B.5.1-4 : Excretion of unchanged imazalil in urine and faeces

	Group


	Sex
	0-96 hr urine pool

(% of the dose)
	0-24 hr faeces 

( methanolic faeces extract pool)

	A
	_
	0.05
	0.6

	
	_
	0.06
	1

	B
	_
	0.04         *f: 0.71
	0.8

	
	_
	0.07          f: 1.17
	0.7

	C
	_
	0.05
	0.7

	
	_
	0.07
	0.6

	D
	_
	0.04           f: 0.63
	0.8

	
	_
	0.07           f: 0.97
	0.8


*f: oral bioavailability

Excretion: Radioactivity was rapidly excreted in all dose groups. At 24 hr after a single intraveinousadministration, + 84% of the administered dose was excreted: 45% in urine and 39% in the faeces of male rats and 55.5% in the urine and 30.5% in the faeces of female rats. Excretion amounted up to + 89% at 96 h after dosing :42% in faeces and 46% in urine of male rats and 32% in the faeces and 55% in the urine of female rats (table B.5.1-5).

Table B.5.1-5 : Mean excretion percentage of radioactivity

	Group
	Sex
	Period 

(hours)


	Mean excretion percentage (cumulative)

	
	
	
	urine
	faeces
	cage washings
	total

	A


	_
	0-24
	44.88+3.34
	39.04+5.05
	
	

	
	
	0-96
	46.31+3.39
	41.72+5
	0.55+0.44
	88.6+2.2

	
	_
	0-24
	55.52+6.44
	30.48+5.34
	
	

	
	
	0-96
	55.17+6.72
	32.41+5.93
	0.52+0.23
	89.01+1.14

	B


	_
	0-24
	46.55+8.6
	43.41+8.32
	
	

	
	
	0-96
	48.66+8.76
	46.07+8.36
	0.85+0.55
	95.83+1

	
	_
	0-24
	58.52+4.02
	34.22+2.72
	
	

	
	
	0-96
	59.96+3.77
	36.11+2.29
	0.61+0.16
	96.77+1.72

	C


	_
	0-24
	49.2+5.7
	44.67+4.78
	
	

	
	
	0-96
	50.9+6.01
	47.5+5.5
	0.37+0.17
	99.02+0.39

	
	_
	0-24
	52.63+4.99
	31.5+15.09
	
	

	
	
	0-96
	55.1+3.87
	41.6+3.83
	1.03+0.58
	97.95+0.47

	D
	_
	0-24
	51.4+2.75
	38.56+2.37
	
	

	
	
	0-96
	53.14+2.97
	42.77+2.59
	0.74+0.42
	96.68+0.51

	
	_
	0-24
	54.54+8.8
	34.06+4.09
	
	

	
	
	0-96
	56.86+8.8
	37.71+5.4
	1.25+1.18
	95.89+3.26


Conclusions :
-  The urinary recovery of imazalil derived tracer after oral administration in comparison with intravenous injection, as well as the similarity in metabolites excreted via the urine and the faeces suggest a good oral bioavailibility.

-  96 hr after oral administration, tissue concentrations of 14C were less than 1% (liver: 0.5%; kidney: 0.03%;large intestine content: 0.02% and carcass : 0.4%)

-  Extensive biotransformation of imazalil occurred in male and female rats after intravenous as well as after oral administration. After oral or intravenous administration similar metabolites were detected in urine and faeces. Identical metabolic pathways were probably involved after exposure to low or high doses or single and multiple doses. Sex differences in the metabolism of imazalil were negligible. Urinary metabolites suggests an epoxidation of the allyl moiety followed by an epoxide hydration; the detection of a minor urinary metabolite suggest that imazalil may also  be O-dealkylated.

-  Radioactivity was excreted rapidly in all dose groups ( higher percentage of radioactivity recovery via the urine than via the faeces especially in the female groups). 24 hr after dosing, the excretion of unchanged imazalil in urine was below the detection limit. In faeces, unchanged  imazalil represented 0.6-1% of the administered dose .  Excretion was almost complete 96 h after dosing.

B.5.1.2 Summary of metabolism in livestock and in plants

Metabolism study in the lactating goat : performed with the sulphate salt of  14C- imazalil.

A daily dose level of 10.4 mg/kg was administered on three consecutive days . The various metabolites detected in liver,muscle, milk fat and kidney suggest 3 metabolic pathways : (1) imidazole oxidation and subsequent ring scission, (2) oxidative O-dealkylation of the propenyl group and ring oxidation and (3) dihydroxylation of the propenyl group followed by ring oxidation and scission (fig.5.1.2-2). These latter 2 metabolic pathways were also reported in rats; metabolites resulting from imidazole oxidation and  ring scission were not identified in rats, but their relative importance is difficult to estimate from the studies at our disposal .(Van Dijk, 1992, Dossier Janssen pharmaceutica, part B.6).

Metabolism of 14C-imazalil was investigated in laying hens after 10 daily oral doses (5mg/kg/d).

Intensive metabolism to numerous metabolites occurred via 2 metabolic pathways (the same as those observed in rats) : (1) dihydroxylation of the propenyl group followed by ring oxidation and scission and (2) oxidative O-dealkylation of the propenyl group and ring oxidation. The number of identified metabolites in hens is higher than in rats.( Hallifax, 1993, Dossier Janssen pharmaceutica, part B.6).

Oranges were dipped in aqueous solution of tritiated imazalil sulphate (500 ppm). Imazalil was metabolized very slowly and R14821(F411) was the main metabolite (fig. B.5.1.2-3). This metabolite is recovered in rats after oxidative O-dealkylation . After 12 weeks of storage, about 60% of the peel radioactivity  was due to unbound imazalil and another 20% (10%=R14821) to reversibly bound imazalil.(Meuldermans and Heykants,1979, Dossier Janssen pharmaceutica, part B.6) The bulk of the radioactivity was retained at the surface of the orange. (Meuldermans and Heykants,1979a, Dossier Janssen pharmaceutica, part B.6).
Golden Delicious apples were dip-treated in 500 mg imazalil/litre solutions. After 7 months of storage, imazalil remained immobile and unchanged. The only transformation product attaining detectable levels (+1%) was R 14821 (=F 411) (Van Leemput et al.,1985, Dossier Janssen pharmaceutica, part B.6).

The metabolic fate of imazalil on banana plants was studied after spraying with tritium labelled imazalil. In the leaves of banana plants sampled 2 weeks after the ninth treatment, unchanged imazalil accounted for 15% of radioactivity, the main metabolite ( R 14821 or F 411) accounting for about 25%, the rest was due to a very large number of non identified metabolites, each being present at very low concentrations and only in the leaves (Meuldermans and Heykants,1980, Dossier Janssen pharmaceutica, part B.6).

The metabolism of imazalil was studied in spring wheat,( application rate of 493+76.3 mg/kg): the major radioactivity resulted from unchanged parent compound as well as two main metabolites FK411 and FK 858 corresponding  respectively to metabolites 11 and 10 in rats.There were a number of other metabolites, FK 326 ( R44085 in rats), FK 772 ( metabolite 8 in rats) which were also identified in rats.  FK 284 and FK 274  were not detected in rats but were identified in goats (fig. B. 5.1.2-4) (O’Connor,1993, Dossier Janssen pharmaceutica, part B.6).

Metabolism after root- treatment gives rise to unextractable residues in barley and cucumber. With regard to the nature of the polar metabolites one may speculate that they are conjugates of imazalil or metabolite 11(FK411).

(Vonk and Dekhuijzen, 1979, Dossier Makhteshim, part B6 )
Conclusions :
- In hens, identical metabolic pathways were observed as in rats.

- In  goats,  a third metabolic pathway appeared to be involved producing metabolites which were not identified in rats. Their relative concentration is difficult to estimate from the studies at our disposal .

- In plants, imazalil is metabolized very slowly and the most important recovered metabolite is R 14821 (F411), which was also identified in rats. In bananas, a very large number of unidentified metabolites were observed but constituted a minor part of radioactivity. They were only detected in the banana leaves. 

- In spring wheat, a more important metabolism seems to occur producing a lot of metabolites, which were also detected in rats and goats.

Figure 5.1.2-1: Metabolic pathway of imazalil in rats

- Metabolite 8 characterized, as R 6100((+)-1-(2-(2,4-dichlorophenyl)-2-((2,3-dihydroxypropyl)oxy)ethyl)-2,5-imidazolidinedione, resulting from epoxidation at the 2-and 5- position of the imidazole moiety),

- Metabolite 10 characterized as R 42243((+)-1(2-(2,4-dichlorophenyl)-2-((2,3-dihydroxypropyl)oxy)ethyl)-1H-imidazole,resulting from epoxidation of the allyl moiety followed by epoxide hydratation),

- Metabolite 11 characterized as R 14821((+)--(2,4-dichlorophenyl)-1H-imidazole-1-ethanol, resulting from O-dealkylation).

- Metabolites 3A and 4 were identified by mass spectrometry (MS) as carboxylic acid metabolites,most probably resulting from epoxidation of imazalil, followed by epoxide hydration and alcalic oxidation.

- Metabolite 3B was identified by MS as an amine conjugate of another carboxylic acid metabolite, which resulted from decarboxylation and oxidation of metabolite 3A or 4.

Figure 5.1.2-2 : Metabolic pathway of imazalil in  goats

Figure 5.1.2-3 : Metabolic pathway of imazalil in goat - Formation of metabolite MS4

Figure 5.1.2-4 : Metabolic pathway of imazalil  in  spring wheat

B.5.2 Acute toxicity including irritancy and skin sensitization (Annex II A 5.2)

B.5.2.1 Acute oral toxicity  (Annex II A 5.2.1)
Imazalil technical :  acute oral toxicity in rats  (Dreher,1990; Dossier Makhteshim)

Guidelines: 
Protocol in compliance with method B.1 of Directive 92/69/EEC. 

GLP :
The study is GLP (no attest of competent authority).

Material and methods : 
5/sex Sprague-Dawley rats were dosed  by gavage with a solution of imazalil (batch n°21290, 96.4 %) in polyethyleneglycol at 400, 438, 480 and 679 mg/kg bw. 

Findings : 
Mortality : deads were noted 1 (4/5 _) or 2 ( 4/5 _) days after dosing at the highest dose only.

Clinical observations : hunched posture, lethargy, piloerection, ptosis, decreased respiratory rate, ataxia, noisy respiration, gasping respiration  and red/brown stains around snout. The intensity of these signs was dose related, but already apparent at 400 mg/kg bw. These symptoms were mostly observed at day 1 for the lowest   to the highest dose and disappeared at day 4 for the highest dose.

Necropsy findings : at 679 mg/kg bw, haemorrhagic and  abnormal red lungs, dark liver or patchy pallor. No abnormalities  were noted at necropsy of animals killed at the end of the study.

Conclusion : 
Mortality only occurred at 679 mg/kg bw. 

LD50 :  664  (595-742) mg/ kg bw for _ and _

Comparative acute oral toxicity studies of imazalil base and different salts in rats (Niemegeers, 1979; dossier Janssen Pharmaceutica)

Guidelines:
The study is in compliance with the test B.1 of Directive 92/69/EEC.

GLP :
When the study was performed, GLP was not compulsory.

Material and methods :
10 Wistar rats /sex were administered by gavage an aqueous suspension of  imazalil base  ( R 23979/15, batch n° C 0801) , imazalil   nitrate (R 18531/1, batch n°A 1901), imazalil  sulphate (R27180/3, batch n°A1001), imazalil acetate (R 47657/1, batch n°V 98024) at 160, 320 and 640 mg/kg bw.

Findings : 
Mortality : 

- day 1, after dosing with 320 mg/kg bw: 

imazalil base :  5/20

imazalil nitrate: 3/20

imazalil sulphate: 0/20

imazalil acetate: 1/20

- day 7: 7/20 had died with imazalil sulphate at 320 mg/kg

- day 3: at 640 mg/kg bw all animals had died .

Clinical observations: exophthalmos, piloerection, diarrhea, diuresis, lacrimation, salivation, hypothermia, hyperemia, excitation, palpebral ptosis, ataxia, tremors,  loss of righting reflex were essentially observed. These symptoms occurred  already at the lowest dose and females seemed to be more sensitive. The toxic signs were the same for the different salts and the base.

Necropsy : stomach  and intestinal bleeding, stomach lesions,  thymus atrophy.

Conclusion :
Table B.5.2.1-1 : LD50 of imazalil base and its salts

	
	LD 50 ( mg/kg bw)

	
	_
	_

	imazalil nitrate
	343 ( 262-448 )
	288 ( 221-377 )

	imazalil base
	343 ( 262-448 )
	227 ( 174-297 )

	imazalil sulphate
	355 ( 272-464 )
	309 ( 237-404 )

	imazalil acetate
	371 ( 284-485 )
	309 ( 237-404 )


All the animals survived at the dose of 160 mg/kg bw. Mortality started at 320 mg/kg bw.

Imazalil was somewhat more toxic in female than in male rats. Surviving animals were normal.

Oral LD50 tests with Sanachem Sanazil technical  (Imazalil Technical) in rats (Wandrag, 1993, Dossier Sanachem)

Guidelines :
The study is not in compliance with the test B.1 of Directives 92/69/EEC or 84/449/EEC or OECD 401 (1987):
Material, methods and findings :
5 males/dose Sprague -Dawley rats were treated by gavage with imazalil base (solution as supplied :  95%) at 591, 1000, 1300 or 1690 mg/kg bw. (5 females were treated with 1690 mg/kg bw).

LD50 in male  : 769.2 mg/kg. All females died at 1690 mg/kg. No special findings are reported.

Conclusions :
The study is not valid and won’t be taken into account for the final evaluation

B.5.2.2. Acute dermal toxicity  (Annex II A .5.2.2)
Imazalil technical acute dermal toxicity  (limit test) in the rat  (Dreher, 1990a, Dossier Makhteshim)

Guidelines: 
Protocol in compliance with method B.3 (limit test) of Directive 92/69/EEC.

GLP :
Yes (no attest of competent authority)

Material and methods : 
5 Sprague-Dawley rats /sex were exposed to 2000 mg/kg bwImazalil  (batch n° : 210290; 96.4 %) by semi-occlusive dermal application for 24 h.

Findings :
Clinical observations : no signs of toxicity or skin irritation

Body weight gain : no abnormalities

Necropsy : no abnormalities noted at necropsy of animals killed at the end of the study.

Conclusion : 
LD50 > 2000mg/kg bw

Acute dermal toxicity of imazalil technical in New Zealand white rabbits (Teuns et al., 1990, Dossier Janssen Pharmaceutica)
Guidelines : 
Protocol fully in compliance with method B.3 of Directive 92/69/EEC.

GLP :
The study is GLP (no attest of competent authority)

Material and methods : 
2 groups of 5 New Zealand white rabbits/sex were exposed,  by dermal occlusive application,  to 2 g/kg bw  Imazalil ( ZR 023979, batch n°: BeB 191, 97.6%) during 24 h.

Findings : 
Clinical observations  : 
- General :  transient slight to moderate sedation during  day 1

- Skin : slight irritation, reversible after 4 days. 

- Scaling and thickening of the skin were noted during the study, but no visible lesions could be observed at the end of the study.

Body weight gain: no abnormalities

Gross pathology :  no relevant changes related to the treatment, except a slightly thickened skin at the exposed area in 1 rabbit

Necropsy : no abnormalities were observed.

Conclusion : 
LD50 > 2000 mg/kg

Dermal LD50 test with Sanachem Sanazil Technical  (Imazalil Technical) in rats (Wandrag, 1993a, Dossier Sanachem)

Guidelines, methods and findings :
The method used did not comply with method B.3 of Directives 92/69/EEC or 84/449/EEC or OECD 401  (1987):  the main deviation concerned the housing of the animals after exposure in groups of  5, a limited description of the experimental conditions, and absence of raw data. 

The study is GLP (no attest of the competent authority). 

No symptoms or macroscopic pathology were observed. (LD50 :  > 5350.8 mg/kg)

Conclusion :
The study is not taken into account for the final evaluation


B.5.2.3 Acute inhalation toxicity  (Annex II A 5.2.3.)
Acute inhalation toxicity of an imazalil containing smoke, developed by a smoke- generator, in rats (Appelman and Woutersen,1983, Dossier Janssen Pharmaceutica)

Guidelines: 
Protocol nearly in compliance with method B.2 of Directive 92/69/EEC or 84/449/EEC or OECD 403 (1981).ADVANCE \u3
ADVANCE \d3GLP :
The study is GLP (no attest of competent authority).

Material and methods : 
5 SPF reared rats/sex were exposed for 4 h by total body exposure to a maximum attainable concentration of 1.073 g/m3 imazalil (R 23979;batch n°:83A260H5) produced by a smoke-generator (candle containing 5 g imazalil). 47.5% of the particules have an aerodynamic diameter of 1.1 μm.

Findings :
Mortality : no dead.

Clinical signs : restless animals and closed eyes. Laboured respiration during the first 4 days

Body weight : _ and _ lost body weight during the first 2 days; thereafter they gained weight in a normal way.

Gross examination at autopsy : no abnormalities that could be ascribed to treatment.

Microscopic examination of kidneys, liver, lungs, larynx and trachea  bifurcation :  essentially negative.

Deviation from the official protocol:  absence of raw data concerning clinical signs and necropsy findings.

Conclusion : 
LC 50 > 1.073 g/m3 or 1.1mg/l

ADVANCE \u3
Imazalil Technical :  acute inhalation toxicity study four-hour exposure (nose only) in the rats :  (Blagden, 1990, Dossier Makhteshim)

Guidelines: 
Protocol not fully in compliance method B.2 of Directives 92/69/EEC or 84/449/EEC or OECD 403  (1981).

GLP :
The study is GLP (no attest of competent authority).

Material and methods : 
5 Sprague-Dawley rats/sex were exposed nose only for 4 h , to a dust atmosphere containing Imazalil  (batch n° : 210290; 96.4%). 

Deviation from the official protocol: the body weight variation exceeds 20% of the main value.

Table B.5.2.3-1 : Test conditions of the acute inhalation toxicity test

	atmosphere

 conc. (mg/l)
	mean mass median aerodynamic diameter (m)
	respirable fraction (%)

(>4m)

	4.57
	6.2
	27.3

	3.15
	5.1
	39.6

	1.97
	6.2
	33.9


Findings :
Mortality :  at the highest dose, all animals died. In the intermediate group 8/10 animals were found dead  at day 1.

Clinical observations  : During exposure, animals showed wet fur and decreased respiratory rate. Additional signs seen on removal from the chamber included hunched posture, lethargy, pilo-erection, laboured respiration and ataxia, and several animals being comatose. 24 h after exposure, the condition of surviving animals had worsened (red/brown stains around snouts and eyes, hypothermia, ptosis and loss of righting reflex). Over the following days signs of toxicity gradually regressed and all surviving animals appeared normal from day 6 up to the end of the study.

Necropsy  : 
Necropsy of animals that died during the study generally showed abnormalities associated with the lungs (very dark, abnormally red, red and dark patches), liver (pallor or patchy pallor), and small intestine (haemorrhage). Opacity of the eyes and test material on the snouts were noted in many animals in the 4.57 mg/l group. No abnormalities were detected in surviving animals at the end of the study.

Conclusion : 

LC50 _ :  2.88 mg/l

LC50 _ :  1.84 mg/l

B.5.2.4  Skin irritation  (Annex II A.5.2.4)
Study of the primary dermal irritation of imazalil technical in rabbits  (Teuns and Marsboom, 1987, dossier Janssen Pharmaceutica)

Guidelines: 
Protocol in compliance with method B.4 of Directive 92/69/EEC.

GLP :  

when the study was performed, GLP was not compulsory.

Material and methods : 

3 New Zealand white rabbits were exposed to 0.5 g imazalil  (ZR 23979;batch n° H 4501; 98.8%) applied on the intact skin and covered with a semi-occlusive patch during 4 h.

Findings : 
Mortality : no death

Body weight : normal

Dermal observations :
The primary irritation index, performed according to the Draize technique =  0

Reevaluation of the data, according to the EU methodology, gave  the following results:

  

<Score erythema>ADVANCE \d324+48+72 hADVANCE \u3 = 0/0/0

<Score oedema> ADVANCE \d324+48+72 hADVANCE \u3 = 0/0/0

Conclusion :  

no dermal irritation was noted.

Imazalil technical : acute dermal irritation test in the rabbit (Dreher, 1990 b, Dossier Makhteshim)

Guidelines : 

Protocol in compliance with method B.4 of the  Directive 92/69/EEC.

GLP :  

yes (no attest of competent authority).

Material and methods :
3 New Zealand white rabbits were exposed to 0.5 g  Imazalil (batch n°210290; 96.4%) moistened with water, by a semi -occluded application to the intact skin during 4 h.

Findings : 
Dermal observations: The primary irritation index, performed according to the Draize technique = 1 è mild irritant

Reevaluation of the data, according to the EU methodology, gave  the following results:

<Score erythema>ADVANCE \d324+48+72 hADVANCE \u3 = 1/0.3/0.3


<Score oedema> ADVANCE \d324+48+72 hADVANCE \u3 = 0.3/0/0.3

Reversibility after 72 h

Conclusion : 
Although imazalil is considered as a mild irritant according to the Draize scoring, the substance has  not  to be classified.

Acute dermal irritation and corrosion test with Sanachem Imazalil Technical in rabbit  (Wandrag, 1994, dossier Sanachem)

Guidelines: 
Protocol in compliance with method B.4 of  the  Directive 92/69/EEC.

GLP  : 
yes  (no attest of competent authority)

Material and methods : 

3 male New Zealand rabbits were exposed to 0.5 ml of liquid  (free base; 95%) with a semi-occlusive dressing during 4 h.

Findings : 

Dermal observations: no oedema or erythema were observed in any of the animals during the observation period. Deviation from the official protocol :  the tabulation of irritation response for each animal is not given .

Conclusion : 

imazalil has not to be classified as irritant.

B.5.2.5  Eye irritation (Annex II A 5.2.5)

Imazalil Technical acute eye irritation test  in rabbits  (Dreher,1990 c, Dossier Makhteshim)

Guidelines : 
Protocol in compliance with method B.5 of Directive 92/69/EEC. 

GLP  : 
 yes  (no attest of competent authority)

Material and methods : 
0.1 ml (96 mg a.s.) of imazalil  (batch n°210290; 96.4%) was placed into the conjunctival sac of the right eye of each of 3 New Zealand white rabbits. A single rabbit was treated in a similar manner except that 30 sec. following introduction of the test material, both eyes were irrigated with distilled water.

Findings : 

The eye irritation index, performed according to the method of Kay and Calandra  (1962) :
in unwashed eyes : moderate irritant

in rinsed eyes:moderate irritation

Reevaluation of the data, according to the EU methodology, gave  the following results:
unwashed eye : 

<Score cornea opacity.>ADVANCE \d324+48+72 hADVANCE \u3 = 1/1/1


<Score iris>                  ADVANCE \d324+48+72 hADVANCE \u3 = 1/1/1



<Score erythema>         ADVANCE \d324+48+72 hADVANCE \u3 = 1.7/1.3/1.3

<Score chemosis>         ADVANCE \d324+48+72 hADVANCE \u3 = 1/1.3/1

moderate eye irritation which showed complete reversibility on day 7.


washed after 30 sec.  : 

<Score cornea opacity.>ADVANCE \d324+48+72 hADVANCE \u3 = 1


<Score iris>                   ADVANCE \d324+48+72 hADVANCE \u3 = 0.3



<Score erythema>          ADVANCE \d324+48+72 hADVANCE \u3 = 0.7

<Score chemosis>          ADVANCE \d324+48+72 hADVANCE \u3 = 0.3 

slight eye irritation which showed complete reversibility on day 7.

Conclusion :
According to the modified Kay and Calandra classification system, imazalil is a moderate irritant  in both conditions. (class 5 on a 1 to 8 scale).

The compound is classified as irritant.

Study on the primary eye irritation of imazalil technical in New Zealand white rabbit ( Teuns et al., 1990 a, Dossier Janssen Pharmaceutica)

Guidelines: 

Protocol not fully in compliance with method B.5 of Directives 92/69/EEC or 84/449/EEC or OECD 405 (1981-87).

GLP  :  

yes  (no attest of competent authority)

Material and methods : 
0.1 g of imazalil  (R 23979 batch n° : BEB 191; 97.6 %) was administered into the left conjunctival sac of the eye of 3 female New Zealand white rabbits. In deviation of the official protocol:  the description of the experimental conditions is incomplete.

Findings : 
- The eye irritation,evaluated according to Draize gave a group score = 29.1

- Reevaluation of the data, according to the EU methodology, gave :

<Score cornea opacity.>ADVANCE \d324+48+72 hADVANCE \u3 = 2/2/1.6
cornea opacity on day 21  :  1/1/0

<Score iris>                  24+48+72 hADVANCE \u3 = 0.6/1/0.3



<Score erythema>         ADVANCE \d324+48+72 hADVANCE \u3 = 1/0.6/0.3

<Score chemosis>         ADVANCE \d324+48+72 hADVANCE \u3 = 1.6/0.6/0.3

Conclusion :
The eye irritation scores indicate a moderate eye irritation (group score: 29.1) which showed a good but not yet complete reversibility after 21 days.

Imazalil is classified as a severe eye irritant.

Acute eye irritation/corrosion test with Sanachem Imazalil Technical in rabbits  (Wandrag, 1994 a, Dossier Sanachem)

Guidelines, methods and findings :
3 female New Zealand white  rabbits received in the left eye  0.1 ml of imazalil  (free base, 95 %). Eyes were not irrigated.

Cornea opacity, redness and severe chemosis of the conjunctivae, congestion and swelling of the iris. The same symptoms were to the same degree still present until day 3.  The severe corneal damage continued in 2/3 animals until day 9 (animals were subsequently subjected to euthanasia), the other lesions reversed to normal.

Main deviation from the official protocol : a tabulation of irritant/corrosive response data for each individual animal is lacking. The observation period was too short and did not permit to evaluate the reversibility of the observed effect.

Conclusion :
The compound is classified as severe eye irritant producing erosion. 

This study is not taken into account for the final evaluation.

B.5.2.6  Skin sensitization  ( Annex II A 5.2.6)
Dermal sensitization study according to the Magnusson & Kligman Guinea-pig Maximization test  (Teuns et al., 1990 b, Dossier Janssen Pharmaceutica)

Guidelines: 
Protocol not fully in compliance with method B.6 of Directives 92/69/EECor 84/449/EEC or OECD 406  (1981-92).

GLP status : 

yes  (no attest of competent authority)

Material and methods : 
20 male Guinea-pigs  (Pirbright strain) received imazalil solution  (1 % sol. in sesam oil) (R 23979,batch n° .G3A561, 98.5 %),  intracutaneously followed by a topical application  (10 % powder in petrolatum) after one week. To show a challenge reaction, the animals were exposed dermally to 5 % powder in petrolatum, 2 weeks after the topical induction. A second group with 20 animals served as a control group.

Findings :
- The skin sensitization was evaluated according to the Kligman classification as grade I = weak sensitization

- Reevaluation of the data, according to the EU methodology, gave :
sensitization rate  :  5 % 48 h after challenge
(vehicle  :  0 %)

    5 % 72 h after challenge
(vehicle  :  0 %)

Deviation from the protocol: the control and treated animals were not exposed to a challenge dose of vehicle or compound.

Conclusion : 
According to the Kligman classification, the compound has a weak sensitization potential but is not classified.

Imazalil technical : Magnusson & Kligman Maximization study in the guinea-pig (Dreher,1990 d, Dossier Makhteshim)

Guidelines: 

Protocol not fully in compliance with method B.6 of  Directives 92/69/EEC or 84/449/EEC or OECD 406  (1981-92).

GLP : 

 yes  (no attest of competent authority)

Material and methods : 

20 female Albino Dunkin-Hartley guinea pigs received imazalil solution  (1 % sol. in arachis oil) (batch n°210290; 96.4%) intracutaneously followed by a topical application  (50 % w/v in arachis oil) after one week. To show a challenge reaction, the animals were exposed dermally to a  10 % solution in arachis oil, 2 weeks after the topical induction. A second group with 10 animals served as a control group.

Findings :
Evaluation of the data, according to the EU methodology, gave :
sensitization rate  :  0 % 48 h after challenge

    0 % 72 h after challenge

Minor deviation from the official protocol : the skin reaction after induction was not reported.

Conclusion :
Imazalil is classified as not sensitiser.

Contact hypersensitivity to Sanachem Imazalil Technical in Albino Guinea-pigs (Magnusson  and Kligman Maximization test  (Wandrag, 1994 b, Dossier Sanachem)

Guidelines, methods and findings : 
The method used does not fulfill the criteria of test B.6 of  Directives 92/69/EEC or 84/449/EEC or OECD 406  (1981-92): absence of a table showing skin reactions and observations for each animal. Therefore, this report is not adequate to assess dermal sensitivity.

10 female Albino Dunkin-Hartley guinea pigs received imazalil solution  (1 % sol in 1,2-propylene glycol)  (free base;95 %)   intracutaneously followed by a topical application  (95 % sol. in 1,2-propylene glycol) after one week. To show a challenge reaction, the animals were exposed dermally to a 95 % sol. in 1,2-propylene glycol, 2 weeks after the topical induction. A second group with 10 animals served as a control group.

All animals in the test group showed discrete to patchy erythema. The exposed skin areas were brown stained and the epidermis dry and peeling. The same reactions were observed in control animals 48 h after challenge.

Conclusion :
The study is not taken into account for the final evaluation.

B.5.2.7 Summary of acute toxicity including irritancy and skin sensitization (Annex IIA 5.2)
Table B.5.2.7-1 : Summary of acute toxicity of imazalil - Scientifically valid studies   

	Type of test

Test species
	Test substance

purity
	Results
	References

	LD50 oral, rat 
	technical product, 96.4 % (Makhteshim)
	664 mg/kg bw
	Dreher, 1990

	LD50 oral, rat
	technical product,  different imazalil salts,

(Janssen Pharmaceutica)
	_ : 343 - 371 mg/kg bw

_ : 227-309 mg/kg bw


	Niemegeers, 1979

	LD50 dermal, rat
	technical product, 

(96.4 %) 

(Makhteshim)
	> 2000 mg/kg
	Dreher, 1990a

	LD50 dermal, rabbit
	technical product, 

(97.6 %) 

(Janssen Pharmaceutica)
	> 2000 mg/kg
	Teuns et al., 1990

	LC50  4 h smoke, rat
	technical product, (???) (Janssen Pharmaceutica)
	> 1.073 mg/l air
	Appelman et al., 1983

	LC50  4 h dust, rat
	technical product, (96.4%) 

(Makhteshim)
	_ : 2.88 mg/l air

_ : 1.84 mg/l air
	Blagden, 1990

	Skin irritation rabbit 4 h
	technical product, (98.8%)

(Janssen Pharmaceutica)
	non irritant
	Teuns et al., 1987

	Skin irritation rabbit 4 h
	technical product, (96.4%) 

(Makhteshim)
	non irritant
	Dreher, 1990b

	Skin irritation rabbit 4 h
	technical product, 

(95 %)

(Sanachem) 
	non irritant
	Wandrag, 1994

	Eye irritation rabbit
	technical product, 

(96.4 %) (Makhteshim)
	moderate irritant (reversible)
	Dreher, 1990c

	Eye irritation rabbit 
	technical product, 

(97.6 %)

(Janssen Pharmaceutica)
	severe eye irritant
	Teuns et al., 1990a

	Skin sensitization guinea pig M&K 
	technical product, 

(98.5 %) 

(Janssen Pharmaceutica)
	not a  sensitizer
	Teuns et al., 1990b

	Skin sensitization guinea pig M&K 
	technical product, 

(96.4 %) 

(Makhteshim)
	not a  sensitizer
	Dreher, 1990d


This table summarizes the observations that were made in studies in compliance with accepted test methods, and in studies that, although not fully in compliance, are scientifically acceptable. Studies, not falling in these categories, did not reveal any particular toxic effect.

The results, although obtained with different technical preparations, different salts, in different laboratories and at different times, are sufficiently consistent to propose a classification and labelling on the basis of acute toxicity: imazalil has to be classified as harmful by inhalation and via the oral route, and as an eye irritant.

B.5.3 Short term toxicity  (Annex IIA 5.3)
B.5.3.1 Oral 28 day toxicity  (Annex IIA 5.3.1)
Imazalil :  oral toxicity in dietary administration to rats:  a 4-week preliminary range finding study (Gur et al.,1990, dossier Makhteshim)

Guidelines :
Protocol not in compliance with method B.7 of Directives 92/69/EEC or 84/449/EEC or OECD 407  (1981 ). The study constitutes a preliminary range-finding study. 

Deviation form official protocol : Haematology, clinical biochemistry and hystopathology were not performed. However, data reported on body weight modifications are taken into account for the final evaluation.

GLP :
No 

Material and methods:
5 groups of 10 Fischer F344 rats/sex received a diet containing imazalil (batch n°.P-25, 98%), at concentrations of  0, 100, 1000, 2000 and 3000 ppm over a period of 4 weeks.

Findings :
Treatment related toxicity in the form of reduced body weight gain was apparent in males at 1000 ppm and in females at 2000 ppm. At 1000 ppm in male, decreased absolute organ weight of  heart, spleen and kidneys was observed. In female, absolute liver weight increased at 1000 ppm. At 2000 and 3000 ppm, testes weight decreased and in female, spleen, kidneys, adrenals and ovaries absolute weights decreased .

Possible target organs for imazalil related effects were the testes (apparent at 2000 ppm and above) and the liver in females (apparent at 1000 ppm and above).

Conclusions :
NOAEL = NOEL = 100 ppm. (_: 14.2 mg/kg bw/d; _ : 11.3 mg/kg bw/d)

B.5.3.2.1  Oral 90 day toxicity  (rat)  (Annex II A 5.3.2)
Imazalil: toxicity in dietary administration to rats for 13 weeks (Gur et al.,1991, dossier Makhteshim)

Guidelines : 
Protocol not fully in compliance with method B of Directive 87/302/EEC or OECD 408 (1981).

GLP :
The study is GLP  (no attest of competent authority)

Material and methods :  

4 groups of  20 Fischer F344 rats/sex received a diet containing imazalil  (batch n° P-25, 98 %) at concentrations of 0, 40, 200 and 1000 ppm over a period of 13 weeks. 

 Achieved dosages: 
_ :  0, 4.02, 18.78 and 92.26 mg/kg bw/day

_ :  0, 4.05, 20.27 and 99.34 mg/kg bw/day.

Findings :
Main deviations from the official protocol :  blood and urine samples were taken after 11weeks of treatment and not after 13 weeks.

Six animals treated with the intermediate or high doses died during blood collection. The changes noted in these animals included: thymic, brain and hepatic congestion; blood in the lumen of the nasal cavity; pulmonary haemorrhage. Therefore, this mortality was not substance related.
Increases in γ-GTP activity and bilirubine concentration in plasma indicate a hepatotoxic effect, which is treatment related. It is associated with liver changes in both sexes treated with the high dosage, and in the male in the intermediate dosage group: slight, centrilobular, hepatocytic hypertrophy, associated with an increase in cytoplasmic eosinophilia, and a tendency of reduced severity in the centrilobular anoxic vacuolation. In the male, high dosage group, 16/19 livers examined showed slight to moderate, midzonal hepatocytic fine and large fatty vacuolation . Occasional, focal, hepatocytic fine and large vacuolation was noted in a single male rat treated with the intermediate dose. The liver cell hypertrophy and increase in the cytoplasmic eosinophilic fine granular material may represent  an adaptative response of the smooth endoplasmic reticulum, associated with an increase in the mixed function oxidase enzymes activities. Females appeared to be less sensitive.

Creatinine was not increased. The raised urea level probably indicates a dehydration, consecutive to a reduced water intake (12%) at 1000 ppm.

No macroscopic or microscopic lesions were found in the kidneys. The other changes observed are within the normal range of spontaneous lesions characteristically noted in CD rats.

Table B.5.3.2.1-1: Effects of imazalil to rat in an oral 90-day toxicity study

	Endpoints
	Concentrations

	
	0 ppm
	40 ppm
	200 ppm
	1000 ppm

	
	_
	_ 
	_
	_ 
	_
	_ 
	_
	_ 

	Clinical signs
	no clear treatment related signs

	Mortality
	
	
	
	
	
	3
	1
	2

	Body weight
	
	
	
	
	
	
	î

(8-12%)
	î 

(6-7%)

	Food intake
	
	
	
	
	
	
	î

(7-12%)
	î

	Ophtalmoscopy
	no clear treatment related signs

	Haematology (after 11 week) :

leukocyte count
	
	
	
	
	
	
	
	ì

	lymphocyte count
	
	
	
	
	
	
	
	ì

	Blood chemistry 

(after 11 week) :

 ALT
	
	
	
	
	
	
	
	î

	AST
	
	
	
	
	
	î
	
	î

	γ-GTP
	
	
	
	
	
	ì
	ì
	ì

	CPK
	
	
	
	
	
	î
	
	

	glucose
	
	
	
	
	
	
	
	ì

	urea
	
	
	
	
	
	
	ì
	

	creatinine
	
	
	
	î
	
	
	
	î

	bilirubine
	
	
	
	
	
	
	
	ì

	globuline
	
	
	
	î
	
	
	
	î

	serum P, Ca, K, Na or Cl
	
	
	
	î (K,Na)
	
	î (P)
	
	î

(K,Cl,

Ca)

	urinalysis 

(after 11 week)
	
	
	
	
	
	
	
	ì (vol, pH)

	organ weight :
	
	
	
	
	
	
	
	

	liver
	
	
	
	
	
	
	ì (a)  
	ì (a,r)

	kidneys
	
	
	
	
	
	
	ì (a)  
	ì (a,r)

	adrenals
	
	
	
	î (a)
	
	î (a)
	
	

	spleen
	
	
	ì (r)
	  
	
	ì (r)
	
	ì (r)

	Histopathology :

(see text)
	
	
	
	
	
	
	
	

	liver lesions
	
	
	
	
	ì
	
	ì
	ì

	kidney lesions
	no macro- nor microscopic lesions


statistically significant changes(p<0.05): ì = increase, î =  decrease ; (a) : absolute; (r) : relative

Conclusion :
The liver is the target organ. The NOAEL is based on the absence of microscopic changes in the liver. The small deviations in blood chemistry at the lower dose are not seen as adverse effects.

NOAEL = 40 ppm (4.02 mg/kg bw/d) 

Additional information : 

- Study reported by Thienpont et al.,(1981)

- Marsboom et al.,1972,Report n°.: 342, Safety evaluation. (Janssen Research products information service)

Material, methods and findings : 

10 Wistar rats/sex were fed a diet containing 0, 50, 200 and 800 ppm imazalil nitrate ( R18531) during 3 months.

Mortality, clinical symptoms, body weight and food consumption remained within the normal limits and  were not adversely affected by the drug. Haematological examination  showed a  significant increase  in blood juvenile forms and in bilirubine at 200 and 800 ppm.

Specific gravity of urine at the highest dose was decreased.

At the high dose, liver of some rats showed a slight to moderate fatty degeneration;  large vacuoles and dense eosinophilic hepatocytes with more densely nucleated tissue were observed. At the intermediate dose,  still rare vacuolated hepatocytes were reported.

These results reveal a tendency to fatty surcharge and chronic stimulation of the hepatocytes at 800 ppm. 

Conclusion :
A NOAEL of 50 ppm was selected  based on the liver effects observed at 200 ppm.

(_: 18.78 mg/kg bw/d; _ : 20.27 mg/kg bw/d)

B.5.3.2.2 Oral 90 day toxicity (dog)

Not available but not necessary since a 1 year study  exists.

B.5.3.2.3  Oral 1 year toxicity (dog)  (Annex II A 5.3.2)

Chronic toxicity of imazalil technical grade in beagle dogs subjected to repeated dosage for 12 months by oral   administration (Verstraeten et al.,1989, Dossier Janssen Pharmaceutica); The main study was evaluated by the JMPR(1991)

Guidelines: 
Protocol nearly in compliance with method B of  Directive 87/302/EEC or OECD 452  (1981).

GLP :
Yes  (no attest of competent authority)
1 - Preliminary study : 

Material and methods : 
Beagle dogs received daily and orally imazalil  (R023979, batch n° :  BEB 211; 98.8%) in gelatin capsules, during 12 months, at  0, 1.25, 5 or 20 mg/kg bw/d.

Findings : 
1.25 mg/kg bw/d :
No adverse effects

5 mg/kg bw/d : 
Slight toxicity :  slightly decreased appetite, lowered body weight gain

20 mg/kg bw/d : 
More pronounced toxicity : decreased appetite, increased incidence of salivation 

and vomiting, 

Decreased body weight gain

Decrease in calcium and increase in alkaline phosphatase

Histology :  slight liver changes

2 - Main study :

Material and methods : 

4 Beagle dogs/sex received imazalil  (R023979, batch n° :  BEB 211; 98.8%) orally  in capsules, at  0, 1.25, 2.5 and 20 mg/kg bw/ d for 7 day/week during 12 months.

Findings :
 The findings were not reported for males and females separately.

Table B.5.3.2.3-1 : Effects of imazalil to dog - oral 12 month study

	Endpoints
	Concentrations

	
	0
	1.25 mg/kg bw
	2.5 mg/kg bw
	20 mg/kg bw

	Clinical signs :

E.C.G. and heart rate
	no clear treatment related signs

	Mortality
	no death

	Body weight gain
	
	
	
	î (54 %)

	Food intake
	no accurate reading because wastage

	Ophtalmoscopy
	no clear treatment related signs

	Haematology :

white blood cells
	
	ì 

(weeks 32, 48)
	ì 

(weeks 4, 12, 16, 32, 36, 44, 48, 52)
	ì

(weeks 8, 12, 16, 20, 48)

	segmented neutrophils
	
	î

(week 0)
	ì

(weeks 20, 40, 48)
	ì

(weeks 4,8, 20, 36)

	lymphocytes
	
	î

(week 20)
	î

(weeks 4,20,44,48)
	î

(weeks 8,36,44)

	Blood chemistry :

 alkaline phophatase
	
	
	
	ì 
(weeks 4, 12, 20, 29 , 32, 36, 44)

	calcium
	
	î
	
	î

	Urinalysis
	no relevant effects

	Organ weight :

liver
	
	
	
	ì (r, a)

	brain
	
	î (r)
	
	

	lungs
	
	
	
	ì (r, a)

	Gross pathology
	no macroscopic changes

	Histopatology
	no drug related effect


statistically significant changes(p<0.05): ì = increase, î = decrease; a : absolute; r : relative

Imazalil did not produce relevant clinical signs.
A decreased body weight was persistently seen at 20 mg/kg bw.

Some haematological parameters were temporarily modified after exposure to imazalil, mainly at the two higher doses.

An increased absolute and relative liver weight, associated with an increase of alkaline phosphatases was noted at the highest dose, probably the expression of a toxic effect.

Minor deviations from the official protocol : Absence of ornithine decarboxylase activity, measure of urinary density and parathyroid weight.

Conclusions : 

Imazalil given orally to dogs for a period of 12 months did not cause any critical toxicological effect. Increases, however, in absolute and relative liver weight, associated with increased alkaline phosphatase activity in blood  at the highest dose, indicate toxicity and identify the liver as the target organ. 

NOAEL  :  2.5 mg/kg bw/d

B.5.3.2.4 Oral 6 months toxicity (rat)
Six-month oral toxicity study with imazalil base-R 23979 in rats (Lina et al.,1983 Dossier Janssen Pharmaceutica)

Guidelines, methods and findings :
This study reports results obtained with satellite groups from the combined chronic oral toxicity/carcinogenicity study.  10 SPF  rats (Cpb : WU Wistar)/ sex,received in their diet imazalil base (R23979,batch n° : D41/03; 98.1%) for  6 months at the following doses : 0; 20; 100 and 400 ppm (measured doses:  0, 23.6, 90.9 and 368.8 ppm).

Converted dose in _: 1.3, 5.2 and 21.7 mg/kg bw /day

                         in _: 1.6, 6.2 and 25.1 mg/kg bw /day

In spite of slight increases in the top dose group of LDH, urea, and glucose, and of relative weight of lung, liver, thymus and kidney, no significant effects on general health, behaviour, survival food intake, food efficiency haematology or urinalysis were observed. Elevation of lactate dehydrogenase activity is unspecific and can reflect injury to extra-hepatic tissue. These small effects had already been detected in the 90 days study.

Main deviation from the official protocol : the MTD was not reached, higher doses should have been tested .

It appears that 100 ppm (_ : 5.2 mg/kg bw/d; _: 6.2 mg/kg bw/d) is a NOAEL, provided some small effects are taken into account so that it cannot be seen as a NOEL.

Conclusion :
This study is not taken into account for the final evaluation.

B.5.3.3.1 28-day inhalation toxicity (rat)

no data, not necessary

B.5.3.3.2 90-day inhalation toxicity (rat)

no data, not necessary

B.5.3.3.3 28-day dermal toxicity 
Repeated dose dermal toxicity study in New Zealand white rabbits ( 21 days ) (Teuns et al.1991,report n°.2418,  Dossier Janssen Pharmaceutica)

Guidelines:
Protocol is not in compliance with method B 9 of  Directive 92/69/EEC ( exposure of  7 days/wk during 28 days is normally required), but is in accordance with the OECD guideline 410(1981).

GLP :
Yes  (no attest of competent authority)

Material and methods:
5 New Zealand white rabbits/sex  were exposed daily, dermally  throughout a 6-hour close patch, to  imazalil  (ZR 023979 batch n° : G3A561; 98.1%), during 21 days ( 5 d /wk), at  0, 10,40 or 160 mg/kg bw. This short exposure time does not compromise the significance of the results.

Findings:
No mortality. No drug or dose related side effects. No irritation for the vehicle dosed group and a barely perceptible irritation for all treated groups. The presence of swollen red foci on the treated skin was related to the vehicle.

No adverse effects on body weight, body weight gain and food consumption.

No relevant adverse effects on haematology, serum analysis and urinalysis, except in males dosed at 160 mg/kg bw, a test article related decrease of creatinine, specific gravity and urobilinogen was noted.

No relevant adverse effetcs on organ weights, gross pathology or histopathology ( observation limited to the treated and untreated skin, kidneys, liver and lungs of the vehicle and high dosed rabbits ).

Conclusion :
The NOEL of this study is 40 mg/kg bw /d and the NOAEL=160 mg/kg bw /d.

B.5.3.3.4 Percutaneous 90-day toxicity (rat) 

no data, not necessary.

B.5.3.4 Summary of short-term toxicity (Annex IIA 5.3)

The following studies form the basis for the evaluation. The other studies were given as additional information

Table B.5.3.4-1 : Summary of short term-toxicity of Imazalil - Scientifically  valid studies

	Type of test

Test species
	Test substance

purity


	Results
	References

	
	
	NOAEL

(mg/kg bw/day)
	LOAEL

(mg/kg bw/day)
	Critical effects
	

	21 days, dermal, rabbit
	tech. product, imazalil base, 98.1% (Janssen)
	160
	-
	      - 
	Teuns et al., 1991

	28 days, oral, rat 
	tech. product, 98%  (Makhteshim)
	_ : 14.2
	_ : 143.1
	decrease weight of testes
	Gur et al., 1990

	
	
	_ : 11.3
	_ : 148.5
	increase weight of liver
	

	90 days, oral, rat 
	98%  (Makhteshim)
	_ : 4
	_ : 18.78
	liver changes
	Gur et al., 1991

	
	
	_ : 4
	_ : 20.27
	liver changes
	

	6 months, oral, rat
	tech. product, imazalil base, 98.1 % (Janssen)
	_ : 5.2
	_ : 21.7
	increase weight of kidneys
	Lina et al., 1983

	
	
	_ : 6.2
	_ : 25.1
	increase weight of kidneys and liver
	

	1 year, oral, dog
	tech. product, imazalil base, 98.8% (Janssen)
	2.5
	20
	liver (small changes)
	Verstraeten et al., 1989


Toxicity of imazalil after short term repeated exposure, via the diet, was investigated in rats and dogs (doses ranging from 1 to + 100 mg/kg bw day). The major effects observed were a reduction of  body weight, sometimes associated with small changes in blood chemistry, and an increase of liver weight with centrilobular hepatic hypertrophy and increase in cytoplasmic eosinophilia in rats. Kidney weight was sometimes also increased. 

The lowest NOAEL, neglecting small, temporarily and changing effects on blood chemistry and relative organ weight, has been found in the 1 year dog study and is 2.5 mg/kg bw/day. The effect on the testes in the 28 day oral study with rat was not seen in the other longer studies and, therefore, not interpreted as a critical effect.

A comparison between the oral 28 day study in the rat and the dermal 21 day study in the rabbit indicates a 10 fold difference as far as the NOAEL are concerned, both produced minimal systemic effects.

B.5.4 Genotoxicity  (Annex II A.5.4.)

B.5.4.1  In vitro genotoxicity testing  (Annex II A.5.4.1)

B.5.4.1.1 Ames reverse mutation test with Salmonella typhimurium 

Ames reverse mutation test of imazalil technical (Vanparys and Marsboom, 1988, Dossier Janssen Pharmaceutica)

Guidelines: 
Protocol not fully in compliance with method B.14 of Directives 92/69/EEC or 84/449/EEC. The results of untreated controls are not reported. This study is in accordance with OECD 407 (1983).

GLP :  
yes  (no attest of competent authority)

Material and methods : 
Strains TA 98, TA 100, TA 1535, TA 1538 and TA 97 were used. 

The plate incorporation assay was realized using the following concentrations of imazalil  (R 23979, 98.7%; batch n° : D 8801) :  5, 10, 25, 50, 100, 250 and 500 μg/plate with and without S9 (Aroclor 1254 induced rat liver). Each experimental point was performed in triplicate and the experiment was realized in duplicate. Different concentrations of  S9 (first experiment 20 μl S9/plate; repeat experiment 50 μl S9/plate) were used .  The solvent used was  DMSO and used for negative control. This study was performed in good experimental conditions; the criterias for the determination of a positive response were well defined and appropriate. Positive used controls : sodium azide, nitrofluorene and 2-aminoanthracene.
Findings : 
no significant increases in the number of revertants, either in the presence or absence of a metabolic activation system are reported. Bacteriotoxic effects occurred  at 250 μg/plate.

Conclusion : 
 Imazalil is not mutagenic in these experimental conditions.

Imazalil: Reverse mutation assay “ Ames test” using Salmonella typhimurium. (Jenkinson, 1990 , Dossier Makhteshim)

Guidelines: 
Protocol not fully in compliance with method B.14 of Directives 92/69/EEC or 84/449/EEC. The results of untreated controls are not reported. This study is in accordance with OECD 407  (1983).

GLP :
 yes  (no attest of competent authority)

Material and methods : 
Strains TA 98, TA 100, TA 1535 , TA 1537 and  TA 1538 were used. The plate incorporation assay was realized using the following concentrations of imazalil  (technical, 96.4 %): 1.6, 8, 40, 200 and 1000 μg/plate in the first experiment and 31, 62, 125, 250 and 500 μg/plate in the second experiment. Each experimental point was performed in triplicate.The experiment was realized in duplicate (50 μl S9/plate;  S9  was from Aroclor 1254 induced rat liver). The solvent was DMSO and used as negative control. This study was performed in good experimental conditions; the criterias for the determination of a positive response were well defined and appropriate.

Positive controls were MNNG, 9-aminoacridine and 4-nitro-O-phenylenediamine.

Findings :

 no significant increase in the number of revertants, in the presence or absence of a metabolic activation system, was observed. Cytotoxicity occurred  at  500 μg/plate without metabolic activation system, and at 1000 μg/plate with metabolic activation system.

Conclusion :
 Imazalil is devoid of mutagenic potential under the conditions of this test.

B.5.4.1.2 In vitro chromosome aberration assay on human lymphocytes 
In vitro chromosome aberration assay on human lymphocytes. (Lenaerts et al., 1990, Dossier Janssen Pharmaceutica)

Guidelines: 
Protocol not fully in compliance with method B.10 of Directives 92/69/EEC or 84/449/EEC. The experiment is not realized in duplicate on the same cell source but from two different donors. Only 50 metaphases were analysed per experimental point instead of 100. An exposure time of 2 h in the presence of the metabolic activation system does not cover the length of a whole cell cycle. The spindle inhibitor was added for a period of 3 h instead of 1-2 h.

The study is in accordance with the  OECD 473  (1983).

GLP  :
yes  (no attest of competent authority).

Material and methods : 
Blood samples from 2 healthy male donors (1 culture/donor) were used. Imazalil  (R 23979, 99.7 %, batch n° : 8601)

was added to the blood cultures at 9, 36, 73 and 145 μg/ml. Tests were performed with and without S9 (Phenobarbitone + Aroclor 1254 induced rat liver) .

Treatment time  :
- S9 : 24 h; 

+S9 : 2 h.

Harvesting time :
- S9 : end of treatment; 

 


+S9 :  22 h after the end of the treatment.

The study was performed in good experimental conditions; criterias for the determination of a positive response are well defined and appropriate. Positive control substances were mitomycin C and cyclophosphamide. Negative controls :  0 and DMSO.

Findings : 

none of the tested concentrations induced a statistically and biologically significant increase in the number of cells with chromosome aberrations, neither in the presence nor in the absence of S9 while strong cytotoxicity  occurred .

Table B.5.4.1.2-1 In vitro aberrations on human lymphocytes

	Concentration

 (g/ml)
	Mitotic index : number  metaphases/1000 cells ( % of solvent)

	
	-S9-mix
	+S9-mix

	9
	123
	102

	36
	104
	120

	73
	38
	118

	145
	0
	2


Conclusion :
Imazalil  is not clastogenic in human lymphocytes in this test.

Imazalil  : metaphase analysis in human lymphocytes in vitro (Jenkinson, 1990 a, Dossier Makhteshim) 

Guidelines, methods and findings : 

Protocol not in compliance with method B.10 of Directives 92/69/EEC or 84/449/EEC because of a too short exposure time of 2 h in the presence and in the absence of the metabolic activation system, which does not cover the length of a whole cell cycle. The number of metaphases on the slides is insufficient to score the usual 100 cells. 

GLP  :  yes  (no attest of competent authority).

 Blood sample from 1 volunteer (duplicate cultures) was incubated with various concentrations of imazalil  (batch n° : 210290; 96.4% ,)  39; 78.12; 156.25 and 312.5 μg/ml, with and without S9 (Aroclor 1254 induced rat liver). Treatment time  + S9   :  2 h. Harvesting time + S9  :  22 h after the end of the treatment.

No significant increases in the frequency of aberrations in either of the treatment conditions, occurred. Strong cytotoxicity was seen at 312.5 μg/ml (-S9  :  MI = 26 % of C; +S9  :  8 % of C). At and above that dose level, a precipitate of imazalil was observed. A repeat experiment should have been done with an extended treatment time in order to confirm the negative results reported.

Conclusion :
The study is not taken into account for the final evaluation.

B.5.4.1.3. In vitro mammalian gene mutation assay
In vitro mammalian gene mutation assay (Van Gompel et al., 1995, Dossier Janssen Pharmaceutica) 

Guidelines: 
Protocol not fully in compliance with method B of Directive 87/302/EEC. The experimental results must be expressed as mean number of colonies per plate with standard deviation. The study conforms to OECD 476  (1984).

GLP : 
 yes

Material and methods: 
V79 hamster lung cells were exposed to imazalil  (ZR 23979 , batch n° : BEB062, 98.3 % ) at the following concentrations : 10, 20, 40, 60, 80 and 100 μg/ml in the first study and at 20, 40, 60, 65, 70 and 80 μg/ml in the repeat study. Test  was performed with and without S9 (Aroclor 1254 induced rat liver). Solvent was DMSO and used as negative control. Positive controls:  -S9  :  EMS; +S9  :  DMBA

Findings : 
imazalil did not induce a dose-related and/or biological significant increase in the mutation frequency at the HGPRT-locus in the absence or in the presence of S9. At 60-65 and 70 μg/ml a dose-related increase in cytotoxicity (reduction in cloning efficiency) is observed and doses of  80 and 100 μg/ml are cytotoxic (complete cell loss). This study was performed in good experimental conditions. Criteria for the determination of test responses are well defined and appropriate.

Conclusion : 
Imazalil is not mutagenic at the HPRT-locus in the V79 test system under the experimental conditions used here.

B.5.4.2 In vivo genotoxicity testing  (somatic cells)  (Annex II A 5.4.2)

B.5.4.2.1 Micronucleus test in mice 

Micronucleus test in mice from a single oral dose of imazalil technical. (Vanparys and Marsboom, 1988a, Dossier Janssen Pharmaceutica)

Guidelines: 
Protocol in compliance with method B.12 of Directive 92/69/EEC.

GLP :  

yes  (no attest of competent authority).

Material and methods : 
5 Albino Swiss mice/sex were treated with a single oral administration of imazalil (ZR23979, batch n °  D8801;98.7%) at  20, 80 and 320 mg/kg bw. Animals were sacrificed at 24, 48 and 72 h after dosing (48 h for C+). Bone marrow from femur was prepared. Negative control: propylene glycol used as solvent. Positive control: cyclophosphamide (p.o.).

Findings :
The compound was tested up to a toxic dose level on basis of the dose related increase in mortality in a preliminary study; 320 mg/kg bw was considered as the highest acceptable dose level. At this dose, bone marrow proliferation was also found to be significantly decreased. No increase in the number of micronucleated polychromatic erythrocytes was detected at any of the sampling times. Experimental conditions as well as the criteria for the determination of test responses are well defined and appropriate.

Conclusion :
Imazalil did not show chromosome breaking or spindle poisoning activity resulting in the formation of micronuclei in this test 

Imazalil :  Micronucleus test in the mouse. (Jenkinson, 1990 b ,Dossier Makhteshim)

Guidelines, methods and findings : 

Protocol not in compliance with method B.12 of the Directive 92/69/EEC: the test is not performed up to the maximal tolerated dose  (characterized by premature death or clinical signs of toxicity) and there is no evidence that the test substance reached the target organ (BM). 

GLP : yes  (no attest of competent authority).

5 Albino BKW mice/sex received a single oral administration of 100 mg/kg bw of imazalil technical ( batch n° : 210290; 96.4 %).  Animals were sacrificed at 24, 48 and 72 h after dosing (24 h for C+) and bone marrow of femur was prepared.

There was no increase in the incidence of micronucleated polychromatic, and normochromatic erythrocytes in animals treated with imazalil when compared to the vehicle control groups. There was no increase in the NCE/PCE ratio in animals treated with imazalil when compared to the vehicle control groups.

The maximal tolerated dose was, however, not attained: no clinical signs were observed in any of the animals treated with imazalil at 100 mg/kg bw and there were no premature deaths. Higher doses should have been used to demonstrate that technical imazalil is not a chromosome breaker or spindle poison.

Conclusion :
This study is not taken into account for the final evaluation.

B.5.4.3 In vivo studies in germ cells  (Annex II A 5.4.3)

These studies are not required because of the negative results obtained in vitro and in vivo on somatic cells. Nevertheless, a dominant lethal test was reported with negative results:

Dominant lethal test in male mice. (Vanparys and Marsboom, 1987, Report n°.649, Janssen Pharmaceutica)

Material, methods and findings :
Albino Swiss _ mice were treated with a single oral administration of imazalil (ZR23979, batch n °  0301; purity not given) at 10, 40 and 160 mg/kg bw before coupling.  Males were transferred at weekly intervals to successive groups of undosed females for 8 consecutive weeks. Females were autopsied 15 days after mating.
Dominant lethal effects were evaluated directly by enumeration of embryonic deaths and indirectly on the basis of preimplantation losses calculated from the reduction in the number of implants.

A slight decrease in the number of pregnant female was observed  in the groups dosed with 10 mg/kg bw ( week 6; 15/24 compared to 21/24 controls and 20/24 in CP exposed group) and 40 mg/kg bw ( week 3;17/27 compared to 23/24 in controls and 23/24 in CP exposed group). When males were dosed with 160 mg/kg bw, a decrease in the number of pregnant females was found during week 3 ( 14/24 compared to 23/24 in controls and 23/24 in CP exposed males). Due to a high level of reduced pregnancy reported in the negative control group (but not in the CP treated group ), these results are considered as non-significant .

This experiment was performed in good experimental conditions: the highest dose produces signs of toxicity. The dosing of the male mice in a positive control group with 210 mg/kg bw cyclophosphamide orally led to an increase  in the number of embryonic deaths, and the results indicated that spermatids and testicular as well as epididymal spermatozoa were affected.

Conclusion :
This experiment did not demonstrate any dominant lethal effects induced by imazalil in any stages of the mice male germ cells.

Dominant lethal test in female mice. (Vanparys and Marsboom, 1987a, Report n°.650,  Janssen Pharmaceutica)

Material, methods and findings :
Albino Swiss _ mice were treated with a single oral administration of imazalil (ZR23979, batch n ° 0301; purity not given) at 10, 40 and 160 mg/kg bw and caged with one undosed male till mating, or for a maximum of 5 days. Females were autopsied between 11 and 13 days of pregnancy, or between 13-17 days of presumed pregnancy when no vaginal plug was seen.
There were no significant differences on mortality between the controls and the various dosage female groups. No significant differences in the number of mated females were found between  the negative group (arachid oil), the positive control group ( cyclophosphamide, p.o.) and the 10 and 40 mg/kg bw dosage groups.

In the 160 mg/kg bw group, a decrease in number of mated females was observed ( probably related to a imazalil induced illness of the animals). No difference in the number of pregnant females was observed between the different groups. The number of corpora lutea/pregnant female was comparable for the controls and for all the R 23979 dosage groups. This means  a comparable ovulation rate in all groups or in other words that imazalil has no cytotoxic effects on pre-ovulatory oocytes in the conditions of the test.

Dominant lethal effects were evaluated directly by enumeration of embryonic deads and indirectly on the basis of pre-implantation losses calculated from the reduction in the number of implants.

This experiment was performed in good experimental conditions: the highest dose produces signs of toxicity; the dosing of female mice with the positive control led to an increase in the number of embryonic deads.

Conclusion : 

This experiment did not demonstrate any dominant lethal effect induced by imazalil in the female mouse germ cells.

B.5.4.4 Summary of genotoxicity (Annex IIA 5.4)
The following studies (table B.5.4.4-1) form the basis for the evaluation; the other studies were mentioned as additional information.

Table B.5.4.4-1 : Summary of genotoxicity of imazalil

	Type of test

Cell/Test species
	Test substance

purity, company
	Results
	References

	Ames test TA1535, TA1538, TA97, TA98 and TA100

+/- S9
	technical product, 

imazalil base, 98.7% (Janssen Pharmaceutica)
	not mutagenic
	Vanparys et al. , 1988

	Ames test TA1535, TA1538, TA1537, TA98 and TA100 +/- S9 
	technical product, 

imazalil base, 96.4% 

(Makhteshim)
	not mutagenic
	Jenkinson, 1990

	In vitro chromosomal aberrations in human lymphocytes +/- S9
	technical product, 

imazalil base, 99.7% (Janssen Pharmaceutica)
	not clastogenic
	Lenaerts et al;, 1990

	CHO/HPRT gene mutation assay +/- S9 
	technical product, 

imazalil base, 98.3% (Janssen Pharmaceutica)
	not mutagenic
	Van Gompel et al., 1995

	Micronucleus assay in mice, oral single exposure


	technical product, 

imazalil base, 98.7% Janssen Pharmaceutica


	no chromosome breaking or spindle poisoning
	Vanparys et al., 1988a


Additional information on imazalil genotoxicity reported in the literature:

The data in the table B.5.4.4-2 were evaluated by the JMPR (Pesticide residues in Food, 1984): original reports (mean results) concerning these studies were supplied by Janssen Pharmaceutica which realised these experiments. These data confirm the absence of mutagenic potential of imazalil. These studies are not reported in detail since adequate reports were available and were included in the foregoing discussion.

Table B.5.4.4-2 : Additional information on imazalil genotoxicity reported in the literature

	Test system
	Test object
	Doses
	Test substance, purity
	Results
	Reference

	Ames test
	S. typh. TA98, TA100, TA1535, TA1537, TA1538
	0.5, 5, 10, 20 and 30 μg/plate

+/-S9(mouse liver)
	imazalil base, tech. grade

(R23979)

98.1 % 

(Janssen Pharmaceutica)
	negative

(control +: 2-AA

 gave expected

 response)
	Steelman and Schreiner,

1977(Janssen Pharmaceutica)

	Micronucleus test
	rat, bone marrow
	10, 40 and 160 mg/kg bw, i.p.
	Imazalil base, tech. grade 

98.1 %

(Janssen Pharmaceutica)
	negative

(control +: CP gave expected

 response)
	Vanparys and Marsboom,

1979(Janssen Pharmaceutica)



	Sex-linked recessive lethal test
	Drosophila melanogaster
	250 and 1000 ppm for 3 days
	imazalil base, tech. grade 

98.1 %

(Janssen Pharmaceutica)
	negative

(control +  :  procarbazine gave expected increase in recessive lethals
	Vanparys and Marsboom,

1982(Janssen Pharmaceutica)




Conclusion: 
Imazalil is not genotoxic.

B.5.5 Long-term toxicity and carcinogenicity   (Annex II A 5.5)
B.5.5.1 Long-term (2 years) oral toxicity in the rat  (Annex II A 5.5)
Eighteen-month oral toxicity study with Imazalil base-R 23979 in rats  (Lina et al.,1984, Dossier Janssen Pharmaceutica)

Guidelines: 
Protocol not fully in compliance with method B.30 of Directive 87/302/EEC or OECD452 (1981).

GLP :  

certificate of QAU only

Material and methods :
20 SPF rats (Cpb : WU Wistar)/sex received in their diet imazalil  (imazalil, 98.1 % batch n° : D41/03), at 0,  25, 100 and 400 ppm ( levels found in the samples: 0, 23, 90 and 359 ppm ), during 18 months. According to the EEC directives, an exposure time of 24 months is needed in this kind of study.

Converted doses 
_ : 0, 1, 3.9 and 15.9 mg/kg bw/d

_ : 0, 1.2, 5.1 and 20.3 mg/kg bw/d.

This study was part of a combined chronic oral toxicity/carcinogenicity study.

Findings :
Table B.5.5.1-1 : Effects of imazalil on rat - long-term (18 months) oral toxicity

	Endpoints
	Concentrations

	
	0 ppm
	25 ppm
	100 ppm
	400 ppm

	
	_
	_ 
	_
	_ 
	_
	_ 
	_
	_ 

	Clinical signs
	
	
	sniffing, dyspnoea, grunting and encrustations around the nose

	Mortality (%)
	5
	5
	5
	5
	5
	0
	0
	10

	Body weights
	
	
	
	
	î
	
	
	î

	Food consumption
	
	
	
	
	
	
	
	î

	Haematology :

thrombocytes
	
	
	
	
	
	
	
	ì

	Urinalysis
	no changes

	Clinical chemistry :

plasma albumin
	
	
	
	
	
	
	î
	

	Pathology :

gross examination :

liver
	
	
	
	
	
	
	pronounced lobular pattern
	

	microscopic examination:
non-neoplastic lesions:

liver (periportal area)
	
	
	
	
	
	
	ìof swollen 

multivacuolar hepatocytes

ìof univacuolar 

hepatocytes with

eosinophilic content (eosinophilic inclusion bodies)
	

	neoplastic lesions :
	not related to the compound


statistically significant changes(p<0.05): ì=increase, î= decrease

The decrease in plasma albumin, at the highest dose in males, is considered of little relevance.

Increases in relative weights of adrenals, kidneys, liver (might reflect an adaptation to the test substance), and heart and brain in females were not considered to be of toxicological significance.

Gross and microscopic examination of the liver revealed treatment related changes in male.

Special staining methods revealed that the content of the vacuoles of the hepatocytes was neither glycogen nor fat. The overall incidence of palpable masses in the various groups was not related to treatment. 

The observed treatment-related, histopathological liver changes in males at 400ppm are in accordance with the occurrence of microscopic liver changes observed  in a previous long-term study with rats at 800 ppm (Thienpont et al., 1981).

Deviations from the official protocol : Ornithine decarboxylase activity and GT were absent. Haematological and urinary examinations  were performed only at the end of the study. Furthermore, although three doses were tested, the high dose did not produce definite signs of toxicity. This is acceptable for the carcinogenicity aspects of the study but not for chronic toxicity.

Conclusion : 
NOEL = NOAEL = 100 ppm (_ : 3.9 mg/kg bw/d; _  : 5.1 mg/kg bw/d).

This study has been reviewed by the JMPR (Pesticide Residues in food, 1984).

Additional information:

Study reported by Thienpont et al.,(1981), summarized in the Dossier Makhteshim (Tier I)

Original data were provided in:  Marsboom et al.,1975: oral toxicity study in wistar rats; Report n°.480, Janssen Pharmaceutica

Material, methods and findings :
20 Wistar rats/sex received  in their diet 0, 50, 200 and 800 ppm imazalil during  6, 12 and 24 months. Estimated converted dose :  0, 2.5, 10 and 40 mg/kg bw/d.

No clinical signs of toxicity were observed and no abnormality was detected at the level of food intake. 

Mortality and body weight remained within normal limits and were not adversely affected by the drug. In the 24 month study, the survival rate was relatively low.

Haematology, serum analysis and urinalysis did not reveal persistent drug and/or dose-related changes. Bilirubin levels for mid and high dose females were significantly elevated at 6 months. This trend continued through the study in high dose females but was not statistically significant at 24 month termination (12 months not measured). Males did not exhibit this trend.

Gross pathology did not reveal abnormalities.

- 6 months   : Significant increase in the absolute and relative weight of the liver and kidneys in the female high dose group.

Trends towards increased kidney weights and significant increase of the relative kidney weight in the male high dose group.

The livers of many high dose rats, particularly females, showed centrilobular swelling and numerous large vacuoles. No evident fatty degeneration was seen but a tendency to some fatty surcharge was noted.

- 12 months  : Increase in the absolute and relative weight of the liver in the male mid and the high dose groups; significant increase in the absolute weight of kidneys in the male high dose group.

Changes observed in the livers at 6 months were still present. In addition, livers of high dose females exhibited a tendency to more concentrated glycogen in the centrilobular areas. 

- 24 months  : Significant increase of the absolute and relative weight of kidneys in the female high dose group.

Target organs  :  liver and kidneys.

The liver changes can be described as a picture of chronic stimulation of the hepatocytes caused by increased metabolism of imazalil. Degenerative changes could not be detected but an alteration, consisting of a slight centrilobular swelling, an increased amount of glycogen in the centrilobular area and an increased fatty surcharge of the hepatocyte could be noted.

Conclusion :
No carcinogenic potential was found. 

This study is inadequate for the determination of an ADI, due to unresolved questions concerning kidney pathology (more or less advanced aging nephropathy noted in a few cases in control and exposed animals ).

The study is not taken into account in the final evaluation.

B.5.5.2 Carcinogenicity study in the rat  (Annex II A 5.5)
Lifespan oral carcinogenicity study with Imazalil base-R 23979  in rats (Til et al.,1985, Dossier Janssen Pharmaceutica)

Guidelines: 
Protocol nearly in compliance with method B of Directive 87/302/EEC or OECD 451  (1981)

GLP : 
yes  (no attest of competent authority).

Material and methods : 
50 Albino  rats (Cpb : WU Wistar)/ sex received through the diet 30 months at 0; 25; 100 and 400 ppm.( levels found in the samples: 0, 23, 90.9 and 368.8 ppm)  imazalil (imazalil, batch n° : D41/03, 98.1 %)

Converted dose 
_ :  0, 1, 3.6 and 15 mg/kg bw/d 

_ :  0, 1.2, 4.7 and 19.7 mg/kg bw/d.

This study was part of a combined chronic oral toxicity/carcinogenicity study.

Findings : 
General health, behaviour, survival, food intake and food efficiency were not adversely affected by the treatment.

There were no dose-related differences in mortality rate among the groups in either sex: After 24 months, 66 to 78% survival was reported approximatively for both sexes, it was between 20 and 34% in all groups at the end of the study. After 812 days, 50% mortality occurred for both sexes.

Ophthalmoscopic examination of all rats in the control and top-dose group did not reveal an effect of the treatment. 

Plasma albumin concentrations were comparable in all groups in both sexes.

Gross examination at autopsy did not reveal any specific lesions related to the treatment.

Microscopic examination of the liver and kidneys of the survivors of the control and the 400 ppm group, killed terminally did not reveal significant changes that could be related to treatment.

Microscopic examination did not reveal any indications of imazalil to present a tumorigenic potential. There were no treatment-related effects on the total tumor incidence, or on the incidences of various tumor types. Imazalil did not induce hyperplastic or preneoplastic lesions. Several tumors were reported among all groups, including control, which were indicative of geriatric changes (e.g. benign pituitary tumors, fibroadenomas of the mammary gland, benign fibromatous polyp in the uterus, as well as pheochromocytoma of the adrenals, the latter predominantly in males).

Deviation from the official protocol :  differential blood count at 12, 18 and 30 months was not performed. Clinical chemistry was limited to the measure of albumin concentration. Histopathology was limited to the neoplastic tissues.

Conclusion :
NOEL = NOAEL = 100  ppm (male  :  3.6 mg/kg bw /d ; female  :  4.7 mg/kg bw /d)

imazalil did not reveal any tumorigenic properties and did not cause any distinct deleterious effect.

368.8 ppm can be considered as a minimal toxic dose, although high enough for a carcinogenicity study.

This study has been reviewed by the JMPR in 1985 ( Pesticide residues in food, 1985).

Additional information

Study reported by Thienpont et al.,(1981), Study summarized in the Dossier Makhteshim(Tier I), Original data reported in: Marsboom and Hérin,1979, Oral carcinogenicity study in wistar rats,n°.667 Janssen Pharmaceutica.
Material , methods and findings :
50 Wistar rats /sex  were dosed continuously with imazalil (98.8%) at 25, 100 and 400 ppm, providing approximatively   2.5, 10 and 40 mg/kg bw /day for a period of 24 months.

There was substantial mortality over the course of the study and very few animals survived full 24months. It was considered that this was due to the fact that the animals were 3-4 month old upon study initiation. Frequently bronchiectasias and lung abscesses have been noted in all dosage groups. Evaluation of the data, related to the time on study at which animals died, did not suggest that imazalil contributed to the increased mortality or the accelerated death rate. There were no dose-related events noted in gross pathology.

Carcinogenicity :  there were no substantial differences in occurrence of tumors between treated or control groups.

Conclusion :
Under the conditions of this study, imazalil was not tumorigenic nor carcinogenic to rats.

This study is not taken into account for the final evaluation.

B.5.5.3 Carcinogenicity study in the mouse  (Annex II A 5.5)
Carcinogenicity study in Swiss mice (Verstraeten et al.,1993, Dossier Janssen Pharmaceutica) 

Guidelines: 
Protocol in compliance with method B of Directive 87/302/EEC .

GLP : 

yes  (no attest of competent authority).

Material and methods : 
50  mice (SPF Albino Swiss) / sex, received in the diet 0, 50, 200 and 600 ppm  imazalil base (R 23979, batch n°  G 3A031; unknown purity) for  2 years.

Converted dose
_ :  0, 8.08, 33.4 and 105 mg/kg bw/d 

_ :  0, 9.91, 41.6 and 131 mg/kg bw/d 

The doses were selected on basis of  a dose-range finding study of 3 months.

Findings : 
There was a higher incidence of liver changes in males dosed at 200 and 600 ppm, and a slight, statistically non-significant increase of non-neoplastic liver changes in females at 600 ppm. 
Statistically significant, and relevant increases were observed for the incidence of hepatocytic neoplasms due to hepatic neoplastic nodules in males at 200 and 600 ppm and in female at 600 ppm.

No relevant increase in the incidence of non-hepatic neoplasia was noted up to 600 ppm both in males and in females. The increase in vaginal metaplasia was not considered toxicologically relevant.

These interpretations were confirmed by peer review by an external pathologist.

Table B.5.5.3-1 : Effects of imazalil on mouse - Carcinogenicity study (2 years)

	Endpoints
	Concentrations

	
	0 ppm
	50 ppm
	200 ppm
	600 ppm

	
	_
	_ 
	_
	_ 
	_
	_ 
	_
	_ 

	Clinical signs
	    
	
	bad conditions, anemia, subcutaneous masses, waste of  food, abdominal distension (_),  and turbid eye (_ )

	Mortality (%)
	30
	54
	50
	56
	34
	52
	44
	64

	Body weights
	
	
	
	
	î
 (weeks 7-15)
	
	î

( weeks 2-52)
	

	Haematology :
	
	
	
	
	
	
	
	

	haematocrit
	
	
	
	
	
	ì
	
	

	haemoglobin
	
	
	
	
	
	ì
	
	ì

	mean cell Hb concentration
	
	
	
	
	
	
	ì
	

	red blood cells
	
	
	
	
	
	ì
	
	ì

	Blood chemistry :
	
	
	no changes

	Organ weights :
	
	
	
	
	
	
	
	

	liver
	
	
	
	
	
	
	ì (a+r)
	

	lung
	
	
	
	
	
	
	
	î (a+r)

	pancreas
	
	
	ì (r)
	
	
	
	
	

	brain
	
	
	
	
	
	
	ì(r)
	

	Pathology

gross examination :
	
	
	
	
	
	
	
	

	liver
	
	
	
	
	
	
	
	

	- foci
	
	
	
	
	ì
	
	ì
	

	- nodules
	
	
	
	
	ì
	
	ì
	

	- tissue mass
	
	
	
	
	ì
	
	ì
	

	lymph nodes
	
	
	
	swollen
	
	
	
	swollen

	kidneys
	
	
	
	
	
	
	
	swollen

	Pathology 

microscopic examination:
	
	
	
	
	
	
	
	

	non-neoplastic lesions     of liver
	
	
	
	
	
	
	
	

	- focal cellular changes
	
	
	
	
	ì (10/50)
	
	
	

	- pigmentation of

 sinusoidal cells
	
	
	
	
	
	
	ì (20/50)
	

	- swelling of 

 sinusoidal cells
	
	
	
	
	ì (37/50)
	
	
	

	- large vacuoles
	
	
	
	
	ì (8/50)
	
	ì (9/50)
	

	 pancreas :
	
	
	
	
	
	
	
	

	- focal cellular

 changes
	
	
	
	
	
	
	ì (6/49)
	

	 vagina :
	
	
	
	
	
	
	
	

	- metaplasia
	
	
	
	
	
	
	
	ì (22/48)

	 liver :
	
	
	
	
	
	
	
	

	- hepatocytic neoplasms
	
	
	
	
	ì (25/50)
	
	ì (25/50)
	ì (11/50)

	- hepatic neoplastic

nodules
	
	
	
	
	ì (23/50)
	
	ì (17/50)
	ì (10/50)

	- hepatic carcinoma
	
	
	no significant increase


statistically significant changes(p<0.05): î = decrease; ì = increase;  r: relative, a: absolute

Conclusion :
Increased incidence, relevant and statistically significant, in hepatocytic neoplasms, e.g., neoplastic nodules in males at 200 and 600 ppm and in female at 600 ppm.
Target organ :  liver

NOEL = NOAEL  :  50 ppm  (_  :  8.08 mg/kg bw/d; _  :  9.91 mg/kg bw/d)

-  Additional information 

Study reported by Thienpont et al., ( 1981). 

Original data reported in : Marsboom and Hérin, 1979a, Oral carcinogenicity study in albino Swiss mice, Report n°.666, Janssen Pharmaceutica

Material, methods and findings: 
 50 Swiss Albino mice  /sex  received  continuously  imazalil  (sulfate salt, R27180, Bn°:A 11/1; 98.3%) in drinking water at 0, 6.25, 25 and 100 ppm providing approximatively  2.5, 10 and 40 mg/kg bw/d for a total period of 18 months.

A substantial number of animals (> 25 % in all cases) survived. There were no dose-related effects on health, behaviour or appearance. 

Carcinogenicity  : An examination of the data in animals dying or sacrificed at the end of the study showed that there were no substantial differences between groups  and  control values.

Conclusion :
Under the conditions of this study, imazalil was not tumorigenic nor carcinogenic in mice.

(study reviewed by the JMPR in 1980)

This study is not taken into account for the final evaluation.

B.5.5.4 Oral long-term toxicity in the dog  (Annex II A 5.5)

- Additional information

Study reported by Thienpont et al., (1981)

Original data reported in : Marsboom et al., 1977 ,Oral toxicity study in Beagle dogs, Report n°.370, Janssen Pharmaceutica.

Material, methods and findings :
3 Beagle dogs /sex  received imazalil orally in capsules (0, 1.25, 5 and 20 mg/kg bw/d ) for a period of 24 months.

All animals survived the 24-month experiment. Imazalil was a well tolerated substance with no carcinogenic potential. Obsevations at the highest dose were : loss of appetite and emesis, dose-related decrease in body weight gain, increases in alkaline phosphatase and serum Ca, and a modified cytoplasmic picture in the liver cells (centrilobular area).

Conclusion :
The study is not taken into account for the final evaluation.

B.5.5.5 Mechanism of action and supporting data
No data (not necessary).

B.5.5.6 Summary of long-term oral toxicity and carcinogenicity (Annex IIA 5.5)
Table B.5.5.6-1 : Summary of long-term oral toxicity and carcinogenicity of imazalil

	Type of test

Test species
	Test substance

purity


	Results
	References

	
	
	NOAEL

(mg/kg bw/day)
	LOAEL

(mg/kg bw/day)
	Critical effects
	

	18 months, oral, rat
	tech. product, imazalil base, 98.1% (Janssen Pharmaceutica)
	_ : 3.9
	_ : 15.9
	Liver changes
	Lina et al., 1984

	
	
	_ : 5.1
	_ : 20.3
	
	

	30 months, oral, rat
	tech. product, imazalil base, 98.1% (Janssen Pharmaceutica)
	_ : 3.6
	_ : 15
	slight increase liver weight, 

no tumorigenic potential
	Til et al., 1985

	
	
	_ : 4.7
	_ : 19.7
	
	

	24 months, oral, mouse
	tech. product, imazalil base, unknown purity (Janssen Pharmaceutica)
	_ : 8.08
	_ : 33.4
	Liver changes, neoplastic nodules, hepatocytic neoplams, no carcinogenic potential
	Verstraeten et al., 1993

	
	
	_ : 9.91
	_ : 41.6
	
	


- An increased incidence, clinically relevant and statistically significant, of hepatic neoplastic nodules was observed in male mice (200 and 600 ppm) and in female mice (600 ppm).

- Increased incidence of some liver changes (p <0.05) in male mice: focal cellular changes at 200 ppm, large vacuoles at 200 and 600 ppm; pigmentation in sinusoidal cells at 600 ppm and swollen sinusoidal cells at 200 ppm nodules and tissue masses. There was also a slight (non-significant) increase in non-neoplastic liver changes in females mice at 600 ppm (small vacuolization, parenchymal cellular swelling, large hepatocytic vacuolization and large sinusoidal vacuoles). No relevant increased incidence of non-hepatic neoplasia was noted up to 600 ppm, both in males and in females.

- Imazalil was not reported to have tumorigenic properties or carcinogenic potential in rats, but treatment related histopathological and microscopic liver changes were observed. Increased kidney weight was sometimes reported. (18, 24 or 30 month studies realized with 400 or 800 ppm).

- The dose related effects were consistent over the different studies reported.

- In dogs, exposed for 2 years at 20 mg/kg bw/d, imazalil produced an increased seric alkaline phosphatase activity, suggesting an impairment of liver function associated to a slight changed cytoplasmic picture of hepatocytes. No pre-neoplastic lesions were observed.

B.5.6 Reproductive Toxicity  (Annex II A 5.6)

B.5.6.1 Two generation reproductive toxicity in the rat  (Annex IIA 5.6.1)
2 - generation study with 1 litter per generation in Wistar rats, when orally administered through the diet. (Dirkx et al.,1992, Dossier Janssen Pharmaceutica)

Guidelines: 
Protocol in compliance with method B of Directive 87/302/EEC and OECD 416  (1983).

 GLP : 

yes  (no attest of competent authority).

Material and methods : 
24/dose/sex  Wistar rats received orally, in the diet, imazalil (ZR023979, 96.4 % batch n° : G3A231) at doses of 0, 5, 20 and 80 mg/kg bw/day.

- Duration of dosing :

on F0 _ : 60 days prior to and during mating period.

on F0_ : 60 days prior and during mating, and during pregnancy and the weaning period.

on F1 and F2: during growth into adulthood, mating, pregnancy until weaning of the second  generation.

Deviation from the EEC protocol: a dosing time of  60 days whereas 70 day is asked in the reference protocol.

- Measured test article intake during pre-cohabitation period : 

_: 4.2; 17.6 and 70.5mg/kg bw /day

_: 5; 21.5 and 104.3 mg/kg bw/day 

-Test article intake during pregnancy period : 

on F1_ : 4.0; 16.3 and 86.8 mg/kg bw/day

 
on F2_ : 4.3; 18.6 and 87.8 mg/kg bw/day

Findings:
Table B.5.6.1.1-1: effects of imazalil on rat - Two generation reproduction toxicity

	Endpoints
	Concentrations

	
	0 mg/kg bw/d
	5 mg/kg bw/d
	20 mg/kg bw/d
	80 mg/kg bw/d

	
	_
	_ 
	_
	_ 
	_
	_ 
	_
	_ 

	Adult rat data :
Mortality (%)
	
	
	
	
	
	
	
	2/24 (F1)

1/14 (F2)

	Body weights
	-
	-
	-
	-
	-
	-
	î (F0)
	î (F1, F2)

	Food consumption
	-
	-
	-
	-
	-
	-
	-
	ì 

(F0 : ì in waste) 

(F2 : ì )

	Copulation rate
	-
	-
	no effect

	Fertility rate
	-
	-
	no effect

	Gestation rate
	-
	-
	
	
	
	
	
	î (F1)

	Duration of gestation
	-
	-
	
	
	
	
	
	ì (F1, F2)

	Dystocia
	-
	-
	
	
	
	
	
	ì (F1, F2)

	Cohabitation mating interval
	no effect

	Histopatology 
	
	
	
	
	
	
	
	

	- liver : large vacuoles
	-
	-
	-
	-
	-
	-
	ì (F0)
	-

	- genital tract : corpora lutea of lactation
	-
	-
	-
	-
	-
	-
	-
	î (F0)

	Litter data :
Stillborn pups
	-
	-
	-
	-
	-
	-
	ì (F1; F2)
	ì (F1; F2)

	Live pups 
	-
	-
	-
	-
	-
	-
	î (F1, F2) 
	î (F1, F2) 

	Implantation number
	-
	-
	-
	-
	-
	-
	î (F2)
	î (F2)

	Survival F1

- day 4
	-
	î
	î
	î

	- day 14
	-
	î
	î
	î

	- day 21
	-
	î
	î
	î

	Survival F2

- day 4
	-
	-
	-
	î

	- day 14
	-
	î
	-
	î

	- day 21
	-
	î
	-
	î

	Abnormalities
	
	
	
	

	- hypothermia
	-
	ì (F2)
	-
	ì (F1)

	- bad conditions
	-
	ì (F2)
	-
	ì (F1)

	 -ringtail
	-
	î (F1) 
	-
	î (F1)


statistically significant changes (p<0.05) : î =  decrease; ì = increase

Adults  : 
Only the highest dose produced some treatment related effects on body weight, food consumption, gestation rate, duration of gestation and dystocia.

During pregnancy, an increased incidence (p < 0.01) of pilo-erection in animals of the first generation (indicative for a decreased physical condition) was observed.

At the highest dose some histological liver lesions were observed and fewer females presented with corpora lutea of lactation.

Deviation from the official protocol: cervix and pituitary gland were not examined microscopically.

Litters:
At the highest dose there were fewer implantations and live pups.

In the first generation, the survival rate was lower at all doses and at all time intervals. In the second generation, survival rat was, although statistically seen lower, considered to be normal at 5 mg/kg bw/d. This is also the case at 20 mg/kg bw/d. At 80 mg/kg bw/d, survival rate was decreased. 

Some abnormalities were observed, but no clear teratogenicity.

Deviation from the official protocol: litters were not weighed on day 7.

Conclusion :  
doses of 80 mg/kg/d gave imazalil-related maternal toxicity. No imazalil related adverse effects were found in the kidneys, male and female genital tract organs. In the females, the duration of gestation was increased in both the first and 2d generation, resulting in an increased incidence of dystocia. Effects on pups were related to maternal toxicity.

NOAEL dams = 20 mg/kg bw/d 

NOAEL litter £ 5 mg/kg bw/d

- Additional information:

Multigeneration study in mammals 

: this study is reported as a summary in Tier I ( Dossier Makhteshim).

This study was reviewed  by the JMPR ( 1977)

Study II was published  by  Thienpont et al., 1981.( original data were not evaluated).

Material, methods and findings:
Study I: 20 _ Wistar rats received imazalil (0, 5, 20 or 80 mg/kg) in their diet on a non-continuous basis for 3 generations. Prior to and after the period of organogenesis and throughout lactation the _ rats of the first and second generations received only the basal diet. In each of these generations, the dams received the various levels from day 6 to 15 of pregnancy; in the third generation, the dams received the various levels from 3 weeks until 3 months of age and further from day 1 to21 after mating.

There was a trend toward a lower number of live births at the 80 mg/kg/d level in all generations. No other effects were noted at any other level. No abnormalities were noted in any fetuses in any generation which were not within the normal range for the rats used.

Study II: 20 Wistar rats /sex received diets containing imazalil at doses of 0, 5, 20 and 80 mg/kg .

Males were treated for 60 days prior to mating and through copulation and females for 14 days prior to mating for all throughout gestation.

Pregnancy rate was not affected at any level regardless of treatment of either sex. Test group data for all other measured or observed parameters were comparable to the control data.

Study III: 20 _ Wistar rats /sex received diets containing imazalil at doses of 0, 5, 20 and 80 mg/kg, from day 16 of pregnancy through a 3 week lactation period. Observations on the offspring were made at birth and at day 4, 14 and 21 after birth.
At 80 mg/kg/d, some maternal toxicity could be evidenced by a decreased food consumption and a 25 % mortality. No differences in % of pregancies or average duration of gestation were noted between test and control groups. Average size was slightly decreased in the high level compared to the control. The % of dead fetuses was higher in the high dose group (27 %) when compared to the control (4 %), low dose(0 %), and mid dose (1 %) groups. No abnormalities were observed in offsprings from control or test groups.

Conclusion:
No reproductive effects were observed in the three generation rat study. However, a lower number of live foetuses or live births was recorded in the highest dose.

Study not taken into account into the final evaluation.

- 3 generation study:  this study is reported as summary in Tier I ( Dossier Makhteshim), reviewed  by the JMPR (Pesticide residues in food 1980),  published by Thienpont et al.,( 1981.)

Original data in: Marsboom, 1978 ,Oral three-generation study in Wistar rats, Report n°.736, Janssen Pharmaceutica

Material, methods and findings : 
Wistar rats  (10 _ and 20 _/ group) received  diets containing imazalil (imazalil, 98.8%, batch n°.C03/1) at doses of  0, 50, 200, 800 ppm (estimated converted dose :  0, 5, 20 and 80 mg/kg/d) during three generations. Each generation consisted of 2 litters. The first was withdrawn after parturation, the second was weaned after a lactation period of 3 weeks and was subsequently reared till sexual maturity in order to form the next generation. The females of the third generation were killed on the 22nd day of their gestation.

Dams: no adverse effects were observed on body weight or food consumption, no substance-induced mortality. Pregnancy rate was normal in all groups except in the females of the first generation-first litter high dose group where only 40% pregnancy were noted. These same females produced a litter after second mating. No further indication of any adverse effect on pregnancy was evidenced.

Litters: no adverse effects on litter size, except a decrease in mean litter size in the first generation- first litter group, it was believed that cannibalism of the first litter must have occurred.

No embryotoxic effects, no adverse effects on weight of pups at birth or at delivery or on weight increase during a 3-week post-natal period and no effect on the survival rate after 3 weeks of birth.

No abnormalities related to the treatment.

Conclusion : 

continuous administration of imazalil at doses up to 800 ppm (80 mg/kg bw/d) did not affect the reproductive capacity of 3 consecutive generations in rats.

Study not taken into account into the final evaluation.

B.5.6.2 Teratogenicity test by the oral route in the rat (Annex IIA 5.6.2)
Imazalil technical-Teratogenicity study in the rat (Rubin,1991 , Dossier Makhteshim)

Guidelines: 

Protocol in compliance with method B of Directive 87/302/EEC or OECD 414  (1981)..

GLP  :  

yes  (no attest of competent authority).

Material and methods : 
22 _ Charles River Cd rats were dosed with imazalil  (technical; batch n° : P-25; 98% min.) by gavage  (0, 9, 27, 81 mg/kg bw/d  in maize oil) from d 6-15 post mating.  Surviving animals were killed on day 20 post mating.

Findings :
Table B.5.6.2.1-1 : Effects of imazalil on the rat - teratogenicity study

	Endpoints
	Concentrations

	
	0 mg/kg bw/d 
	9 mg/kg bw/d
	27 mg/kg bw/d
	81 mg/kg bw/d

	Dams :

- clinical signs
	no gross clinical signs

	- mortality
	no mortality

	- body weight
	no effect

	- food consumption
	-
	-
	-
	first days : î

at day 10 : normal

	Fetal observations :

(% affected fetuses)
	
	
	
	

	- small fetus

- large placenta

- dilatation renal pelvis
	-

-

-
	-

-

-
	-

ì (19.2%)

ì (4.4%)
	ì (5.3%)

ì (49.1%)

ì (9.1%)

	Skeletal observations :

 (% affected fetuses)
	
	
	
	

	- supraoccipital bone:

reduced/incomplete ossification
	-
	-
	î (1.8%)
	 î (0.6%)

	- unossified hyoid

 bone:
	-
	-
	î (6.1%)
	 î (0.6%)

	- interparietal bone:

reduced/incomplete ossification
	-
	-
	î (6.7%)
	  î (1.8%)

	- 14th (lumbar) rib

 present unilateraly
	-
	-
	ì (13.3%)
	  ì (19.5%)

	- 14th (lumbar) rib

 present bilateraly
	-
	î (4.7%)
	-
	  ì (38.4%)

	- 1or several unossified

 sternebrae
	-
	-
	-
	 ì (64%)


Significantly different from control, p<0.05 :ì increase; î decrease

Dams : mild, reversible effect at the highest dose.

Litters : Effects on placenta and foetus in the two highest dose groups. These effects are considered as toxic, not as teratogenic.

Deviation from the official protocol  :  the high-dose level does not induce observable maternal toxicity .
Conclusion : 
very slight maternal toxicity, with some fetal adverse effects:




NOEL maternal toxicity  :  27 mg/kg bw/d 

NOEL = NOAEL embryotoxicity  :  9 mg/kg bw/d

NOEL teratogenicity  :  81 mg/kg bw/d

Embryotoxicity  and teratogenicity study in Sprague-Dawley  rats. (Gillardin et al.,1988,Dossier Janssen Pharmaceutica)

Guidelines: 
Protocol partially in compliance with method B of Directive 87/302/EEC or OECD 414  (1981).

GLP  :
yes  (no attest of competent authority).

Material and methods : 

24 _ Sprague-Dawley rats/dose received in their diet imazalil sulphate (ZR 27180 , batch n°G1A631; 99.9 %) at doses of  0, 40, 80 and 120 mg/kg bw/d  from  d 6 - d 16 of pregnancy  (day 1= day on which sperm is observed); surviving animals were killed on day  22  of pregnancy. 

Findings : 
Table B.5.6.2.1-2 : Effects of imazalil on rat - embryotoxicity and teratogenicity

	Endpoints
	Concentrations

	
	0 mg/kg bw/d 
	40 mg/kg bw/d
	80 mg/kg bw/d
	120 mg/kg bw/d

	Dams :
	
	
	
	

	- mortality
	-
	-
	-
	1/24

	- body weight 

   day 17
	
	î
	î
	î

	   day 22
	
	î
	î
	î

	- food consumption
	
	î
	î
	î

	Litter :
	
	
	
	

	- litter size
	
	
	
	î (îlive; ì resorbed)

	- weight of pups
	
	
	î
	î


Significantly different from control, p<0.05 : ì increase;  î decrease

Dams: no drug- or dose-related effect on mortality or pregnancy  (rate, number of corpora lutea and of  implantations). Decrease of body weight at day 17 and at the end of dosing in the three dosed groups. Body weight change was lower at 80 and 120 mg/kg bw. Food consumption was decreased during dosing in the three groups.

Litter : effects on birth weight, lower litter size and a decreased number of live foetuses.

No teratogenic effects were observed.

Deviation from the official protocol: the treatment period is stopped 1 day earlier; the low-dose induces maternal toxicity and is therefore too high.

Conclusion :
slight maternal toxicity with some impact on litter parameters:

NOEL maternal toxicity  :  could not be determined

NOAEL maternal toxicity  :  40 mg/kg/d (decreased food consumption and body weight at the end of dosing)

NOEL = NOAEL embryotoxicity  :  40 mg/kg/d

NOEL teratogenicity  :  120 mg/kg/d

B.5.6.2.2 Teratogenicity test by the oral route in the rabbit (Annex IIA 5.6.2)
Oral  embryotoxicity and teratogenicity study of the nitrate salt of imazalil in New Zealand rabbits by oral administration. (Dirkx  and Marsboom,1985, Dossier Janssen Pharmaceutica)

Guidelines :
Protocol in compliance with method B of the  Directive 87/302/EEC or OECD 414  (1981)

GLP  :
 yes  (no attest of competent authority).

Material, methods and findings: 
15 _ New Zealand white rabbits /dose received by gavage, imazalil (R 18531 batch n° : A1901 ; 99 %) at doses of  0, 1.25, 2.5 or 5 mg/kg bw/d  from  d 6 - d 18 of pregnancy (day 0= artificial insemination). Surviving animals were killed on day  28  of pregnancy.

Sporadic fatalities, without statistical significance, are normally encountered during reproduction studies in rabbits.
Body weights were somewhat fluctuating; at 5 mg/kg bw, a slightly decreased body weight (n.s.) suggested that the dose was slightly toxic for the dams. Pregnancy rate was not affected. The number of live, dead and resorbed fetuses, birthweight and 24-h survival rate were not statistically different from control.

Fetal skeletal examination did not reveal drug related abnormalities.

Deviation from the official protocol:  day 0 was based on artificial insemination; therefore the period of dosing should have been adjusted by adding one day; the upper dose was not high enough, clear signs of maternal toxicity were not observed. Individual data were not presented .

Conclusion :
Imazalil did not produce embryotoxic or teratogenic effects in the rabbit. A slight maternal toxicity was observed at 5 mg/kg bw.

NOEL = NOAEL maternal toxicity  :  2.5 mg/kg/d

NOEL embryotoxicity and teratogenicity  :  5 mg/kg/d

Additional information:

- Studies  reported as summary in Tier I ( Dossier Makhteshim), reviewed  by the JMPR (Pesticide residues in food, 1986) ,  performed by Janssen Pharmaceutica (original data were evaluated):

1) Anonymous ,1974, potential of oral R18531 for embryotoxicity and teratogenic effects in rabbits.

Report n°535 .

Material, methods and findings: 
20 females New Zealand white rabbits received by gavage, 0 (water), 0.63 or 2.5 mg imazalil nitrate/kg bw/d (purity 99.2 %) from d 6 - 18 of pregnancy. All surviving animals were killed on day 28 of pregnancy.

Dams  :4 females died during the test  (3 in C and 1 in the low dose-group). 

Body-weight gain was decreased in both dose groups (n.s.).

Litters  : Decrease (n.s.) in the average litter size.

Decrease in the  % of live fetuses and 24-h survival rates.

Dose-related increase (n.s.) of the % of resorbed fetuses.

A small number of anomalies in all groups (hydrocephaly, fused ribs and deformed legs) were considered to be non-dose related.

Conclusion:
In this study embryotoxic and maternally toxic effects were observed in both dose groups. Statistical analysis was not carried out and conclusions of maternal and embryo toxicity were made on an interpretation basis.

Statistical analysis was realised retrospectively and it was concluded that maternal toxicity was not so clearly present, neither were effects on litter size or on resorptions.

Therefore, this study was repeated at lower dosages.

Study not taken into account into the final evaluation.

2) Repeat study (Dirkx  and Marsboom.,1981, Oral embryotoxicity and teratogenicity study in New Zealand white rabbits , Report n°1086  Janssen Pharmaceutica)

Material, methods and findings :
15 females New Zealand white rabbits received by gavage, 0 (water), 0.16 or 0.63 mg imazalil nitrate/kg bw/d (purity 97.8 %) from d 6 - 18 of pregnancy. All surviving animals were killed on day 28 of pregnancy.

Dams: 3 from the mid dose group died during the study.

Body weight and pregancy rate were not significantly different among groups.

Litters: Mean litter size was normal in all groups.

Number of live, dead or resorbed fetuses, birth weight or 24-h survival rate were not significantly  different between groups. No compound related abnormalities and no major teratogenic effects were seen.

Conclusion : 

The significant effect found in the previous experiment was not biologically relevant, this was further confirmed by the absence of any embryotoxic effect at 0.16 and 0.63 mg/kg bw in this study.

Study not taken into account into the final evaluation.

B.5.6.2.3 Teratogenicity test by the oral route in the mouse (Annex IIA 5.6.2)
 Studies  reported as summary in  Tier I ( Dossier Makhteshim),  reviewed  by the JMPR ( 1986) , performed by Janssen Pharmaceutica ( Gillardin et al.1985, Report n°. 85-02, Embryotoxicity and teratogenicity study in cobs mice) (original data were evaluated).

Material, methods and findings:
24 _ Cobs mice received orally (gastric intubation), 0( arabic gum) , 2.5, 10 or 40 mg imazalil sulfate/kg bw/d (R27180,98.7%) from d 6 - 16 of pregnancy. All surviving animals were killed on day 19 of pregnancy.

Dams:  no effects related to treatment on mortality, body weight, food intake or pregnancy rate.

Litters: number of live, dead or resorbed fetuses is not affected by imazalil. No effects related to treatment on pup weight or mean litter size.

During gross observations, talipes valgus (club foot) was observed in all groups, the incidence not being

significantly different in any dose group, when compared to the control group. No additional abnormalities

were seen after radiographic examinations and Lapras’ sectioning technique. No major teratogenic effects were related to imazalil.

Conclusion:
The upper dose is not high enough, clear signs of maternal toxicity were not observed. 

No embryotoxic or teratogenic effects were observed.

NOEL = NOAEL maternal toxicity, embryotoxicity and teratogenicity = 40 mg/kg bw.

Study not taken into account into the final evaluation.

B.5.6.3 Summary of reproductive toxicity and teratogenicity (Annex IIA 5.6)
Table B.5.6.3-1 : Summary of reproductive toxicity and teratogenicity of imazalil

	Type of test

Test species
	Test substance

purity


	Results
	References

	
	
	NOAEL

(mg/kg bw/day)
	LOAEL

(mg/kg bw/day)
	Critical effects
	

	2 generations, oral, rat
	tech. product, imazalil base, 96.4% (Janssen Pharmaceutica)
	20
	80
	increased duration of gestation, effects on pups related to maternal toxicity

no effect on fertility
	Dirkx et al., 1992

	teratogenicity, oral, rat
	tech. product, imazalil base, 98.1% (Makhteshim)
	maternal tox : 27
	maternal tox : 81
	embryotoxicity but no teratogenic effect; upper dose (81mg/kg bw/d) not high enough
	Rubin, 1991

	
	
	embryo. tox : 9
	embryo. tox : 27
	
	

	teratogenicity, oral, rat
	tech. product, imazalil sulphate, 99.9 % (Janssen Pharmaceutica)
	maternal tox : 40
	maternal tox : 80
	no teratogenic effect

embryotoxicity at maternal toxic doses
	Gillardin et al., 1988

	
	
	embryo. tox : 40
	embryo. tox : 80
	
	

	teratogenicity, oral, rabbit
	tech. product, imazalil nitrate, 99 % (Janssen Pharmaceutica)
	maternal tox : 2.5
	maternal tox : 5
	no embryotoxic or teratogenic effect; upper dose was not hight enough
	Dirkx et al., 1985

	
	
	embryo. tox : 5
	embryo. tox : -
	
	


- Imazalil did not produce teratogenic effects in mice in doses up to 40 mg/kg bw/d.

In rats, imazalil in doses of + 80 mg/kg bw produced some reproductive dysfunction (gestational age at delivery is increased), and some developmental toxicity (reduction of litter size, reduced birthweight of pups and slightly increased number of foetuses with skeletal abnormalities). Some pup toxicity is present at lower doses, already at the first dose of 5 mg/kg bw/d given to the mother.

In rats, some toxic effects are observed in pups at doses above, similar to or lower than the maternal toxic dose.

In rabbits, no embryotoxic or teratogenic effects were observed up to a dose of 5 mg/kg bw/d.

B.5.7 Delayed neurotoxicity
Not applicable for imazalil since not related to substances capable of inducing delayed neurotoxicity.
B.5.8 Further toxicological studies

B.5.8.1 Toxicity studies on metabolites

B.5.8.1.1. Toxicity of -(2,4dichlorophenyl)1H-imidazole-1-ethanol

RTECS  n°: NI5485000. Present as impurity in the technical grade (Makhteshim). It is also reported in the literature as the main degradation product in animals, plants and soil.

LD50, ipr, mouse =  300 mg/kg

B.5.8.1.2 Toxicity of 2,4-dichloromandelic acid
RTECS  n°: 007364500 Identified as another minor metabolite in animals. LD50, ipr, rat =  2490 mg/kg

B.5.8.2 Supplementary studies (Annex IIA 5.8.2)
No data, not necessary

B.5.9 Medical data (Annex IIA 5.9)

B.5.9.1 Report on medical surveillance on manufacturing plant personnel (Annex IIA 5.9.1)

Local effects of imazalil and its different formulations or salts were compared after application on the skin of human volunteers. The different formulations were applied to the skin of the back of each volunteer under occlusive adhesive strips. Three formulations contained 0.2% imazalil; one batch contained 526 mg/l imazalil; another batch was FUNGAFLOR 68% w/w. The strips were removed 48 h after application and the skin was inspected for rednedness, odema, irritation or inflammation. during the test period of 48 h, there were no complaints. There were no side-effects observed on any of the application sites (Desplenter, 1979, Dossier Janssen Pharmaceutica)

B.5.9.2 Report on clinical cases and poisoning incidents (Annex IIA 5.9.2)
Report on clinical case : 
Fungal infection due to Alternariosis in a single patient (female): imazalil was used topically, by instillation and irrigation and administered orally in doses of up to 1200 mg/day (approximately 20 mg/kg bw/d) for 6 months. Peak serum concentration exceeded 4 g/ml. The infection was arrested but not cured. The drug was tolerated without evident toxicity, though an unpleasant taste and nausea at high doses were limiting. Measurements of blood levels found rapid clearance and no bioaccumulation even after repeated administration of high-dose levels. (Stiller and Stevens, 1986)

This study was summarized by the JMPR  (Imazalil 283-285 JMPR, 1991)

Contact sensitivity to enilconazole  (10 % solution of Imazalil, R 23979) (Enilconazole is a synonym for imazalil)

A 43  year old female, developping  a dermathophytic infection of the skin, was treated with Imaverol, a 10% solution of imazalil. Two weeks later,  she developed  an acute eczematous contact dermatitis of the right hand and forearm. After discontinuing Imaverol, the dermatitis healed quickly with wet dressings and topical steroids.

 (Van Hecke and. De Vos, 1983)

B.5.9.3 Observations on exposure of the general population and epidemiological studies 

No data available.

B.5.9.4 Clinical signs and symptoms of poisoning and details of clinical tests

Effects of repeated over-exposure:
Common signs of toxicity noted were lethargy, decreased respiratory rate, ataxia.Individuals with an history of allergy or pre-existing dermatitis, should take extra care in handling this product.

Existing medical conditions aggravated by exposure:
Pre-existing skin and eye disorders may be aggravated in persons exposed to this product.

Breathing of vapour or sprays ( mists ) may aggravate acute or chronic asthma and inflammatory or fibrotic pulmonary disease.

B.5.9.5 First aid measures - Therapeutic regimes
Swallowing : Call a physician . Evacuation of gastric contents either by vomiting or by gastric lavage. Never give anything by mouth to an unconscious person..

Skin: Flush skin with water.
Inhalation: If inhaled, remove to fresh air.

If not breathing, apply artificial ventilation.

If breathing is difficult, give oxygen, call a physician.

Eyes: In case of contact, immediatly flush eyes with plenty of water for at least 15 min. Call a physician.
Antidote: No specific antidote known; symptomatic treatment.

B.5.9.6.1 Expected effects and duration of poisoning as a function of the type, level and duration of exposure or ingestion

On the basis of the acute toxicity studies in the rat, ataxia, lethargy and depresssed ventilation might be expected after an acute overdose. Theses symptoms could persist for a few days.

B.5.9.6.2 Expected effects and duration of poisoning as a function of varying time periods - between exposure or ingestion and commencement of treatment

In acute overdose symptoms probably will appear in the first day.

B.5.10 Summary of mammalian toxicology and proposed ADI, AOEL and drinking water limit

From the metabolism studies with imazalil in rats, it appeared that the substance did not show bioaccumulation. Imazalil was rapidly excreted via urine and faeces. Excretion measurements, using 14C-imazalil, showed that, 96 hours after dosing, at least 50 % of the radioactivity was recovered via the urine and about 40 % via the faeces. At that time, tracer tissue concentration were less than 1 %, and nearly 50 % of  this radioactivity was recovered from the liver. Radioactivity levels in liver were approximately 20 times higher than in blood; levels in kidney, lung and adrenals were 4-10 times higher than corresponding blood levels. Extensive biotransformation of imazalil, into at least 25 metabolites, has been found and the metabolites recovered from urine and faeces were similar. There were only trace amounts of unmetabolised imazalil present (less than 1 % of the dose).

Metabolism of imazalil in livestock and plants was essentially similar as in the rat, except for a minor supplementary pathway in the goat.

With regard to acute toxicity, imazalil has to be classified as harmful by inhalation and via the oral route. Its percutaneous toxicity is low. It is not a skin irritant, but a severe eye irritant. It is not a skin sensitizer.

After repeated oral exposure of rat, mice and dog to imazalil, effects were mainly seen in the liver (modifications of biochemical parameters, increase in organ weight, cell hypertrophy and histopathological changes). These effects were not degenerative and  might be interpreted as the result of a chronic stimulation of hepatocytes, due to increased metabolism. In rabbits, no systemic toxic effects were reported after  three week dermal exposure.

Imazalil was not genotoxic in a battery of in vitro and in vivo tests, studying different endpoints.

No evidence of a carcinogenic potential of imazalil was found in the rat. In a two year carcinogenicity study in mice, an increase in  hepatocytic neoplasms ( nodules ) has been seen in males at the mid and highest dose and in females at the highest dose.

In a two generation study in the rat, imazalil did not cause adverse effects on mating and fertility, but prolonged, at the highest dosage, the duration of gestation in both the first and second generation. Embryotoxicity was observed in mice and rabbits at doses that were also toxic for the dams. Embryonal resorption, decreased pup weight and reduced or incomplete ossification were observed. At subtoxic maternal doses, no teratogenic effects were observed.

The  final evaluation (selection of NOAEL for the establishment of an ADI, AOEL, ...) was essentially based on the more recent data from Janssen and Makhteshim. Those tests were performed according to current EEC or OECD protocols, and GLP. The same type of effects were described in reports considered as additional  information.

B.5.10.1 Establishment of an ADI

Human data did not reveal, up to now, any toxic effect following the use of preparations containing imazalil. There seems to be no risk for adverse health effects for consumers. There was also no evidence of bioaccumulation.

An ADI can be calculated from a NOAEL of 2.5 mg/kg bw/d (lowest NOAEL), identified in the 12 month chronic feeding study in the dog. The same NOAEL was found in the teratogenesis study in the rabbit. Given the quality and consistency of the data, and the absence of specific effects of concern, an assessment factor of 100 is accepted (10 for interspecies variation x 10 for intraspecies variation).

==> ADI = 0.025 mg/kg bw/d   ( 0.03 mg/kg bw/d)

Note  : 

ADI proposed by Janssen  :  0.03 mg/kg/d (same basis)

(ADI proposed by Makhteshim  :  0.03-0.07 mg/kg/d (NOAEL 90-day oral rat :  2.7-6.7 mg/kg/d, safety factor of 100)

ADI proposed by Sanachem  :  0.03 mg/kg/d (same basis)

ADI proposed by the JMPR in 1991  :  0.03 mg/kg/d (same basis)

B.5.10.2 Establishment of an Acceptable Operator Exposure Level ( AOEL)

Human data did not reveal, up to now, any toxic effect following the use of preparations containing imazalil. There seems to be no risk for adverse health effects for operators. There was also no evidence of bioaccumulation.

Taking into consideration the operator exposure scenario related to the proposed conditions of use, an inhalation AOEL and a dermal AOEL should be calculated on basis of  short term NOAEL’s:

* inhalation AOEL:

No repeated inhalation toxicity studies are available, nor data on absorption via inhalation. The acute LC50 by inhalation, however, is 1.84 mg/l, 4 h exposure. For a rat, ventilating at 45 l/kg/h, this means 332.2 mg/kg, which is of the same order of magnitude as the rat oral LD50 (227-664 mg/kg bw).

The inhalation AOEL is, therefore, based on the results of the 6 months oral toxicity study in the rat for which a NOAEL of 5 mg/kg/d was determined. Given the quality and consistency of the data, and the absence of specific effects of concern, an assessment factor of 30 is accepted (10 for interspecies variation x 3 for intraspecies variation).

AOEL inh: 0.17 mg/kg/d  or   0.2 mg/kg/d

Assuming an 8 hour working day for a 70 kg person, ventilating 1.2 m3/h, the AOELinhalation can also be expressed as 1.8 mg/m3. 

* dermal AOEL:

A subacute dermal toxicity study is included in the dossier, but no data on dermal absorption. The ratio, however, between the acute oral and dermal LD50’s and between the subacute oral and dermal NOAEL indicates at least  a  10 fold difference. It is therefore assumed that dermal absorption is 10% of oral absorption.

The dermal AOEL is, therefore, based on the results of the 6 months oral toxicity study in the rat for which a NOAEL of 5 mg/kg/d was determined. Given the quality and consistency of the data, and the absence of specific effects of concern, an assessment factor of 30 is accepted (10 for interspecies variation x 3 for intraspecies variation).

AOEL dermal: 1.7 mg/kg/d

Calculation of the dermal AOEL on the base of the 21 days dermal toxicity study in rabbits, for which a NOAEL of 160 mg/kg/d was determined, would give 5.3 mg/kg bw/d. It seems, however, that oral toxicity increases from 28 days exposure to 6 month exposure in the rat. Therefore, we would prefer the value calculated from the 6 month study.
Note  : 

AOEL Janssen :  0.2 mg/kg bw/d (NOAEL 6 months oral rat  :  5 mg/kg bw/d, safety factor of 25)

AOEL Makhteshim :  0.1-0.27 mg/kg bw/d (NOAEL 90-day oral rat  :  2.7-6.7 mg/kg/d, safety factor of 25)

AOEL Sanachem :  3.2 mg/kg bw/d (NOEL 90-day oral rat :  80 mg/kg, safety factor of 25) : is not considered by the rapporteur. The study was not available.

B.5.10.3 Establishment of the drinking water limit

On the basis that exposure through drinking water should not account for more than 10 % of the ADI, assuming an average consumption of 2 l of water per person par day and an average body weight of 60 kg a limit of 0.09 mg/l  is proposed.

              ADI x bw x P
   0.03 x 60 x 0.1

 
 MAC = ___________ =     _____________ = 0.09mg/l

       C

            2

MAC = maximum allowable concentration

Note  :  

MAC proposal from Janssen  :  0.09 mg/l (same basis)

MAC proposal from Makhteshim  :  0.11-0.25 mg/l (10 % ADI, 2 l water/person/day, 70 kg BW)

B.5.11a Acute toxicity  including irritancy and skin sensitization of the preparation  FUNGAFLOR 500 EC (Annex IIIA 7.1)

FUNGAFLOR 500 EC (500 g imazalil/l, emulsifiable concentrate in  1,2 propanediol) Janssen Pharmaceutica

Use: fungicidal emulsion for post-harvest treatments of fruits, incorporation in wax or water.

B.5.11.1a  Acute oral toxicity (Annex IIIA 7.1.1.1)
The acute oral toxicity of imazalil (R 23979) 50% formulation in rats. (Niemegeers,1983, Dossier Janssen Pharmaceutica)

Guidelines : 

The study conforms to the test B.1 of Directive 92/69/EEC or Directive 84/449/EEC or OECD 401  (1981-1987)

GLP : 

when the study was performed, GLP was not compulsory.

Material and methods : 

 25 Wistar rats /sex received by gavage 0.016, 0.032, 0.128 or 0.256 ml / 100 g bw. FUNGAFLOR 500 EC  (imazalil, 50% formulation). 

Findings : 
Mortality : started at  0.32 ml/kg on day 7 in _ (1/5) .

                            at 0.64 ml/kg all _ died at day 1  and  1/5 _ at day 7.

                            at 2.56ml/kg, all animals died at day 1.

Clinical symptoms :
- at 0.16 ml/ kg : sedation

- at 0.32 ml/kg and above:  hypotonia, hypothermia, tremors and loss of the righting reflex.

- Occasionally  excitation and diarrhea 

- at all tested doses: exophthalmia, piloerection and ataxia. 

Pathology at necropsy : gastric lesions and bleedings, swollen stomach, stomach with white deposit, bleedings or red mucus in the gut, thymus atrophy.

Deviations from the official protocol: The administered volume varies with the dose.  Recovery of surviving animals is not described.

Conclusion :  

LD50 _: 1310 (694-2464) mg/kg  bw

LD50 _: 403 (302-526) mg/kg bw

LD50 combined  : 773 mg/kg bw

B.5.11.2a Acute dermal toxicity (Annex IIIA.7.1.2)
Acute dermal toxicity study in New Zealand white rabbits  (van Ravestyn and Marsboom,1984, Dossier Janssen Pharmaceutica)

Guidelines :
The study conforms for the most part to the method B.3 of the  Directives 92/69/EECor 84/449/EEC or OECD 402  (1981) .

GLP :
when the study was performed, GLP was not compulsory.

Material and methods : 

10 New Zealand white rabbits/sex  were exposed during 24 h to 2 ml/kg bw FUNGAFLOR 500 EC  (imazalil; 50% EC formulation; batch n°: CPO-AGRO 11/44/230983), on abraded skin under occlusive patch.

Deviation from the protocol :  formulation is applied  on abraded skin. 

Findings :
Mortality : all rabbits survived.

Clinical observations : no systemic signs were noted .

Dermal irritation index according to Draize:

- untreated group: 19/60 = 0.3 irritation barely perceptible

- treated group  : 25/60 = 0.4 irritation barely perceptible

Conclusion :
Barely perceptible and transient dermal erythema, reversible (comparable to the reaction after application of the placebo formulation).

Systemic toxic effects were not produced by the treatment. No deads were noted.

LD50 > 2240 mg/kg

B.5.11.3a Acute inhalation toxicity to rats (Annex IIIA.7.1.3)
no data, not necessary.

B.5.11.4a Skin irritation  (Annex IIIA 7.1.4)
Primary  dermal irritation study in albino rabbits  (van Ravestyn and Marsboom, 1984a, Dossier Janssen Pharmaceutica)

Guidelines : 

The study conforms partly to the method B.4 of the Directive 92/69/EEC or 84/449/EEC or OECD 404  (1981).

GLP :
no, only authentication attest.

when the study was performed, GLP was not compulsory.

Material and methods :
3 New Zealand albino rabbits/sex  were exposed dermally to FUNGAFLOR 500 EC  (batch n° : CPO-AGRO II/44/230983; 50%w/v EC in ethanol-water)  at a dose of  0.5 ml/rabbit, under occlusive patch during 24 h.

Findings :
Deviation from the official protocol: lesions and other toxic effects than the observation of irritation are not described.

Evaluation :
- Irritation  index, performed according to Draize:

primary irritation index:(28/24) = 1.2 :  slight irritant

 - Reevaluation  of the data, according to EU methodology, gave a:

    

<< Skin erythema >> =  0.67 : non irritant

 

<< Skin oedema  >> =  0.11 

Conclusion :
FUNGAFLOR 500 EC is not classified.

B.5.11.5a Eye irritation  (Annex IIIA 7.1.5)
Primary eye irritation study in albino rabbits  (van Ravestyn and Marsboom, 1983b, Dossier Janssen Pharmaceutica)

Guidelines :
The study conforms to the test B.5 of the  Directives  92/69/EEC or 84/449 or OECD 405  (1981-1987).

GLP :
no, when the study was performed, GLP was not compulsory.

Material and methods : 
9 New Zealand albino rabbits received 0.1 ml imazalil 500 EC, undiluted FUNGAFLOR 500 EC  (R 023979: batch n°: CPO-AGRO II/44/230983)  by single conjunctival application. Animals  were observed for 14 days.

Findings :
 -Eye irritation index performed according  to Draize :

 ratio unrinsed/rinsed eyes:(28/22) =1.3   slight to moderate irritation, with practically no effect of rinsing.

- Reevaluation of the data, according to the EU methodology, gave:

   unwashed     <Score cornea opacity.>ADVANCE \d324+48+72 hADVANCE \u3 = 1.17       d.14  : cornea opacity = 2 (1rabbit), 1 (1 rabbit)

         <Score iris>                   ADVANCE \d324+48+72 hADVANCE \u3 = 1



         <Score erythema>          ADVANCE \d324+48+72 hADVANCE \u3 = 2.39                         erythema = 1 (2 rabbits)

         <Score chemosis>          ADVANCE \d324+48+72 hADVANCE \u3 = 1.44

Conclusion :
The formulation is moderate irritant, completely reversible in 3rabbit/6; there was no effect of rinsing on the eye irritation. FUNGAFLOR 500 EC is classified as slight to moderate ocular irritant.

B.5.11.6a Skin sensitization  (AnnexIIIA 7.1.6)
Dermal sensitization study according to the Magnusson guinea-pig maximization test. (Teuns and Marsboom, 1988, Dossier Janssen Pharmaceutica)

Guidelines : 

The study conforms  for a great part to the method B.6 of Directive 92/69/EECor 84/449 or OECD 406  (1981-1992).

GLP :
yes  (no attest of competent authority).

Material and methods : 

20 female Guinea-pigs  (Pirbright strain) received FUNGAFLOR 500 EC  (batch n° : BEA 031; 50 % w/v EC in PPG)  intracutaneously followed by a topical application (50 % w/v EC in PPG) after one week. To show a challenge reaction, the animals were exposed dermally to 50 % w/v EC in PPG, 2 weeks after the topical induction. A second group with 20 animals served as a control group. 

Findings : 

Deviation from the official protocol : 
- after intradermal injection, skin was not examined and , during challenge, a patch with the vehicle only is not applied to the flank of control animals.

- the appropriate concentrations to be used  are normally determined from a pilot study .

Evaluation :
- Kligman classification: class “mild sensitizer” or grade II

- Reevaluation of the data, according to the EU methodology, gave: 

 sensitization rate: 22 % 48 h after challenge (5.3 % for placebo-induced animals);

                            17 % 72 h after challenge.

Conclusion : 

Although FUNGAFLOR 500 EC belongs to the class of chemicals which might have a sensitizing potential according to the Kligman classification, this formulation has only a mild sensitization potential, not sufficient to be classified as a sensitizer.

B.5.11.7a Additional studies for combinations of plant protection products  (Tests as at points 7.1.1 to 7.1.6) (Annex IIIA 7.1.7)
No data submitted

B.5.12a Dermal absorption (Annex IIIA 7.3)

B.5.12.1a Dermal absorption, in vivo in the rat (Annex IIIA 7.3)
Since the risk assessments made for the operator, bystander and worker does not exceed a health based limit, the conduct of specific dermal absorption studies is not applicable.

B.5.12.2bComparative dermal absorption, in vitro using rat and human skin  Annex IIIA 7.3)
Not applicable

B.5.13a Toxicological data on non active substances  (Annex IIIA 7.4 and point 4 of the introduction)
Not required

B.5.14a Summary of  toxicology of the formulation FUNGAFLOR 500 EC
Table B.5.14b-1 : Summary of  toxicology of the formulation FUNGAFLOR 500 EC

	Test
	Species
	Results
	Classification

	acute oral
	rat 
	LD50 _ : 1310 mg/kg bw
	Xn ,R22

	               
	
	LD50 _ : 403 mg/kg bw
	

	acute dermal
	rabbit
	LD50 > 2240 mg/kg bw
	

	acute inhalation
	rat
	no data - not necessary
	

	skin irritation
	rabbit
	not irritant
	

	eye irritation
	rabbit
	slight to moderate irritant
	Xi, R 41

	skin sensitization
	Guinea pig
	mild sensitization
	


B.5.15a Exposure data  (Annex IIIA 7.2)
B.5.15.1a Estimation of operator exposure (Annex IIIA 7.2.1.1)
No estimation is performed since for this application the incidence of exposure is very low, all treatments are performed in closed systems (e.g. spray tunnels, spray cabins, etc). The exposure will always be far below the calculated exposure as documented for the foliar spray and resulting in a quite acceptable safety margin.

B.5.15.2a Measurement of operator exposure  (Annex IIIA 7.2.1.2)
No data, not necessary.

B.5.15.3a Estimation of bystander exposure (Annex IIIA 7.2.2)
No bystander exposure involved in imazalil applications since all treatments are applied in confined environment, e.g. spray cabins at packing house level.

B.5.15.4a Estimation of worker exposure (Annex IIIA 7.2.3.1)
Exposure of workers as a result of the application of Fungaflor 500 EC in post harvest applications is not relevant since all treatments are applied in confined environment, e.g. spray cabins at packing house level.

B.5.15.5a Measurement of worker exposure (Annex IIIA 7.2.3.2)
No data, not necessary.

B.5.11b Acute toxicity  including irritancy and skin sensitization of the preparation  FUNGAFLOR 100 EC (Annex IIIA 7.1)

(100 g imazalil/l, main solvent: propylene glycol) Janssen Pharmaceutica

Use: Emulsifiable concentrate for foliar applications of cucurbits, roses, ornamentals, peppers, tomatoes and berries.

B.5.11.1b Acute oral toxicity (Annex IIIA 7.1.1.1)
The acute oral toxicity of FUNGAFLOR 100EC-formulation, containing imazalil  (R 23979; 100 g/l) in rats (Megens and Van Cauteren, 1992, Dossier Janssen Pharmaceutica)

Guidelines :
The study conforms partly to the method B.1 of Directives 92/69/EEC or 84/449/EEC or OECD 401  (1981-1987)

GLP :  

yes  (no attest of competent authority).

Material and methods :
5 Wistar rats /sex received  by gavage a single dose of imazalil  (imazalil, 100g/l; Agroform 092501) at 1 ml( for _) and  2 ml ( for _ and for _) formulation/kg bw corresponding to 1.06 and 2.12 g formulation/kg.

Findings : 
Mortality : 

1 ml formulation : no mortality was observed.

2 ml formulation : 3 death were noted in _ after 2 days.

Deviation from the official protocol: the study reported here constitutes a “ limit test”. Dead occurred in females and a full study was,  therefore,  needed.

Clinical symptoms : 

At 1 ml formulation: ataxia.

At 2 ml formulation in _ and _: ataxia, hypotonia, hypothermia ,piloerection and loss of righting reflex .

All surviving animals became again normal within a period of 2 days after administration of the formulation.

Pathology:  petechia in the glandular part of the stomach (2) and red content in the urinary bladder occurred in _ (1) only in the 2 ml formulation/kg group.

Deviation from the protocol: no histological examination  was performed.

Conclusion :
LD50 _: >2120 mg formulation/kg bw

LD50 _ : 1982 (1463-2682) mg formulation/kg bw

LD50 combined :  > 2120 mg formulation/kg bw
B.5.11.2b Acute percutaneous toxicity  (Annex IIIA 7.1.2)
Acute dermal toxicity study in albino rabbits  : “ limit test “ (Teuns et al.,1992,Dossier Janssen Pharmaceutica)

Guidelines: 

The study conforms to the method B.3 of the  Directive 92/69/EEC .

GLP :  

yes  (no attest of competent authority).

Material and methods : 

2 groups of 5/sex Cunistar-MDL albino rabbits  were exposed during 24 h to FUNGAFLOR 100 EC (imazalil: 98.6%, Agroform 092501) 2000 mg/kg bw under occlusive patch.

Findings :
Mortality : all rabbits survived.

Clinical observations : no systemic side-effects occurred. 

Dermal irritation index according to Draize:
- in the vehicle dosed group :  1 rabbit showed very slight erythema (day 1). No dermal reactions were noted on the exposed skin of the other rabbits.

irritation index value (vehicle dosed group) = 0.03 = barely perceptible irritation reversible after 1 day.

- irritation index (FUNGAFLOR 100 EC dosed group)  = 0.05 =  barely perceptible irritation, completely reversible after day 2.

- Attendant reactions as scaling and rough haircoat were noted in some rabbits of both groups (more pronounced in the treated group, but were no longer present after 10 days). Slight wrinkling of the skin, slight thickening of the skin or pustulea were also observed transiently in some treated animals.

Autopsy : No macroscopic changes were noted at autopsy with exception of slight pustulae at the back of one treated female.

Conclusion :
LD50, rabbit, 24 h. occlusive patch  :  > 2000 mg/kg bw

B.5.11.3b Acute inhalation toxicity to rats (Annex IIIA.7.1.3)
Acute inhalation toxicity of Fungaflor 100 EC  in rats (Weniger and Hofer, 1994, Dossier Janssen Pharmaceutica)

Guidelines : 

The study conforms to the method B.2 of the Directive 92/69/EEC.The study reported here constitutes a “ limit test”.

GLP :  

yes  (no attest of competent authority).

Material and methods :
5 Him: OFA, Sprague Dawley, SPF rats/sex were exposed for 4h at a mean concentration of 5200 mg/m3 air (Fungaflor 100EC; batch n° : AB023979PFA011; R 023979) in a nose inhalation device. The mass mediated diameter of the test substance aerosol was 2.32 m; 84.6% of the mass was in the respirable fraction with a diameter of less than 5m.

Findings :
Mortality : all animals survived till the end of the study.

Clinical symtoms : Chromodacryorrhea was observed in 2 animals after the end of treatment.

Post mortem findings :  in 3/10 animals, small haemorrhages were found in the lungs. In one of these animals also white foci were seen on the lungs.

Conclusion :  

LC50, rat, 4 h. aerosol, nose-only  :  > 5.2 mg/l air.

B.5.11.4b Skin irritation  (Annex IIIA 7.1.4)
Primary dermal irritation study in albino rabbits (Teuns  et al. 1992 a, Dossier Janssen Pharmaceutica)

Guidelines : 

The study conforms to  test B.4 of Directive 92/69/EEC .

GLP :  

yes  (no attest of competent authority).

Material and methods : 
3 Cunistar-MDL albino rabbits/sex were exposed dermally to FUNGAFLOR 100 EC  (R23979, Agroform 092501;98.6%)  at a dose of  0.5 ml/rabbit, under occlusive patch during 24 h.

Findings :
Mortality: no death

Body weight: normal

Dermal observations :

- The primary irritation index, performed according  to Draize =0

- Reevaluation of the data, according to the EU methodology, gave a:


  

<Score erythema>ADVANCE \d324+48+72 hADVANCE \u3 = 0/0/0

 <Score oedema>ADVANCE \d324+48+72 hADVANCE \u3 = 0/0/0

Conclusion :
no dermal irritation was noted.



B.5.11.5b Eye irritation  (Annex IIIA 7.1.5)
Primary eye irritation study in albino rabbits (Teuns et al.,1992 b, Dossier Janssen Pharmaceutica)

Guidelines: 

The study conforms to a great extent  to the method B.5 of Directives  92/69/EEC or 84/449 or OECD 405  (1981-1987).

GLP : 

 yes  (no attest of competent authority).

Material and methods : 
6 Cunistar-MDL albino rabbits received 0.1 ml FUNGAFLOR 100 EC (R 023979, Agroform 092501, 98.6%)  by single conjunctival application. Animals  were observed for 21 days.

Findings :
Deviation from the official protocol : the control eye is not examined .

Evaluation : 
- The eye irritation  index performed according  to Draize: not irritant, with exception of corneal changes observed in 1 rabbit wich were completely reversible after 3 weeks.

- Reevaluation of the data, according to the EU methodology, gave a:

<Score cornea opacity.>ADVANCE \d324+48+72 hADVANCE \u3 = 1.06


<Score iris>                  ADVANCE \d324+48+72 hADVANCE \u3 = 0.33


<Score erythema>         ADVANCE \d324+48+72 hADVANCE \u3 = 0.78

<Score chemosis>         ADVANCE \d324+48+72 hADVANCE \u3 = 1.28 

With exception of 1 rabbit, the corneal changes were completely reversible after 3 weeks.

Conclusion :
FUNGAFLOR 100 EC is not classified - It is not irrritant.


B.5.11.6b Skin sensitization  (AnnexIIIA 7.1.6)
Dermal sensitization study according to the Magnusson guinea-pig maximization test. (Teuns et al.,1993, Dossier Janssen Pharmaceutica)

Guidelines: 

The study conforms with the method B.6 of the  Directive 92/69/EEC .

GLP :  

yes  (no attest of competent authority).

Material and methods : 

20 female Guinea-pigs  (Pirbright strain) received FUNGAFLOR 100 EC (Agroform 101901, R23979, 100g/l) (1 % dilution)  intracutaneously followed by a topical application  (undiluted formulation) after one week. To show a challenge reaction, the animals were exposed dermally to 25 % dilution, 2 weeks after the topical induction. A rechallenge was conducted at day 36 with the 25%  dilution. A second group with 20 animals served as a control group.

Findings : 

Kligman classification: grade III: moderate sensitization potential.

Reevaluation of the data, according to the EU methodology, gave a

sensitization rate  :
First  challenge:

25% 48 h after challenge

  

35% 72 h after challenge

Second challenge:
40%  48 h after challenge

30% 72 h after challenge

Conclusion : 

FUNGAFLOR 100 EC is classified as sensitizer.

B.5.11.7b Additional studies for combinations of plant protection products  (Tests as at points 7.1.1 to 7.1.6) (Annex IIIA 7.1.7)
No data

B.5.12b Dermal absorption (Annex IIIA 7.3)

B.5.12.1b Dermal absorption, in vivo in the rat (Annex IIIA 7.3)
No data

B.5.12.2b Comparative dermal absorption, in vitro using rat and human skin  Annex IIIA 7.3)
Not applicable

B.5.13b Toxicological data on non active substances  (Annex IIIA 7.4 and point 4 of the introduction)
No data

B.5.14b Summary of  toxicology of the formulation FUNGAFLOR  100 EC
Table B.5.14b-1 :  Summary of  toxicology of the formulation FUNGAFLOR  100 EC

	Test
	Species
	Results
	Classification

	acute oral
	rat 
	LD50 _ : > 2120 mg/kg bw
	Xn ,R22

	               
	
	LD50 _ : 1982 mg/kg bw
	

	acute dermal
	rabbit
	LD50 > 2000 mg/kg bw
	

	acute inhalation
	rat
	LC50 > 5.2 mg/l
	

	skin irritation
	rabbit
	not irritant
	

	eye irritation
	rabbit
	not irritant
	

	skin sensitization
	Guinea pig
	sensitizer
	Xi ,R43


B.5.15b Exposure data (Annex IIIA 7.2)

B.5.15.1b Estimation of operator exposure (Annex IIIA 7.2.1.1)
Fungaflor 100 EC is applied using spraying equipment commonly used in greenhouses. 

Operator exposure estimates were calculated using the Predictor Operator exposure Model (POEM) (UK MAFF) 1992. Fungaflor 200 EC formulation was, however,  used to estimate exposure :

For this formulation the following risk phrases are applied:

R10 :
Flammable

R22 :
Harmful if swallowed

The following scenarios were calculated covering current use of Fungaflor 200 EC :

Table B.5.15.1b : Operator exposure scenarios - Foliar spray - Fungaflor 200 EC

	
	Scenario 1
	Scenario 2
	Scenario 3
	Scenario 4

	Crop
	cucurbits
	cucurbits
	roses
	roses

	Spray volume
	500 l/ha
	500 l/ha
	1800 l/ha
	1800 l/ha

	Application rate
	0.025 kg a.s./ha
	0.025 kg a.s./ha
	0.45 kg a.s./ha
	0.45 kg a.s./ha

	Protection
	without gloves
	with gloves
	without gloves
	with gloves

	1. Total dose absorbed :
	
	
	
	

	Mixing and loading
	0.20 mg/d
	0.02 mg/d
	0.36 mg/d
	0.36 mg/d

	Spraying
	0.50 mg/d
	0.219 mg/d
	2.5 mg/d
	1.094 mg/d

	Inhalation
	0.005 mg/d
	0.005 mg/d
	0.025 mg/d
	0.025 mg/d

	Total
	0.705 mg/d
	0.244 mg/d
	2.885 mg/d
	1.155mg/d

	2. Operator body weight
	60 kg
	60 kg
	60 kg
	60 kg

	3. Operator exposure

(mg/kg/d)
	0.012
	0.004
	0.048
	0.019


Accordingly, with regard to AOEL no protection equipment (face protection and gloves) is required when handling the product. Nevertheless,  for Fungaflor 100 EC, gloves are recommended when handling the product since it is a skin sensitizer.

On the basis of estimates made using the POEM model, the portion of the proposed AOELs (AOEL inhalation : 0.17 mg/kg/d and dermal 1.7 mg/kg/d) accounted for was as follows :

	Crop situation
	Total dermal exposure 60 kg/person

mg/kg bw/d
	% of AOEL dermal

	
	
	

	
	no gloves
	gloves
	no gloves
	gloves

	cucurbits
	0.012
	0.004
	0.7
	0.24

	roses
	0.048
	0.019
	2.86
	1.13


	Crop situation
	Inhalation exposure 60 kg/person

mg/kg/d
	% of AOEL inh

	cucurbits
	0.0000833
	0.05

	roses
	0.000417
	0.25


These results indicate that the degree of exposure was clearly below the AOELs.

E = “total degree of exposure” = % of AOELdermal + % of AOELinhalation :

	Crop situation
	E without gloves


	E with gloves

	cucurbits
	0.75
	0.29

	roses


	3.11
	1.38


Conclusion : 

Calculations of exposure indicate that under the recommended uses, a large safety margin exist between exposure and proposed AOEL. 
B.5.15.2b Measurement of operator exposure  (Annex IIIA 7.2.1.2)

No data, not necessary.
B.5.15.3b Estimation of bystander exposure (Annex IIIA 7.2.2)

No bystander exposure involved in Fungaflor 100 EC applications since all treatments are applied in-door, e.g. in greenhouses in-door.

B.5.15.4b Estimation of worker exposure (Annex IIIA 7.2.3.1)

Since Fungaflor 100 EC is normally used at times, when it is not necessary to enter crops under greenhouses conditions, and since half life of imazalil in air is less than 2 h., a re-entry time for workers is not appropriate.

B.5.15.5b Measurement of worker exposure (Annex IIIA 7.2.3.2)

No data, not necessary.

B.5.11c Acute toxicity  including irritancy and skin sensitization of the preparation  FUNGAFLOR 50 LS (Annex IIIA 7.1)

(50 g imazalil/l, in water) Janssen Pharmaceutica

Use: seed dresssing applications.

B.5.11.1c  Acute oral toxicity (Annex IIIA 7.1.1.1)
The acute oral toxicity in rats of R 23979-formulation  5,8% w/v in ethanol.  (Niemegeers ,1982, Dossier Janssen Pharmaceutica)

Guidelines :
The study conforms to the test B.1 of Directive 92/69/EEC or Directive 84/449/EEC or OECD 401  (1981-1987).

GLP :
when the study was performed, GLP was not compulsory.

Material and methods :
5 Wistar rats /sex /dose were administered by gavage a single dose of FUNGAFLOR 50 LS (imazalil, in its 5.8% w/v in ethanol formulation).

The volumes administered were 0.25, 0.50, 1.00 and 2.00 ml / rat. According to the official protocol, variability in test volume should be minimized by adjusting  the concentration  to ensure a constant volume at all dose levels. 

Findings :
Mortality: 

- 1/5 (_ ) and 2/5 (_ ) at day 7 at 1 ml/rat

- 2/5 (_) and 5/5 (_) at day 1 at 2ml/rat

Clinical symptoms :
- at 0.5, 1 and 2 ml/rat: tremors, ataxia and hypotonia 

- at 1 and 2 ml/rat: palpebral ptosis, hypothermia, and loss of the righting reflex

- at all doses: diarrhea

- occasionally : exophthalmos, excitation and dyspnea

Pathology at necropsy  :  gastric lesions, gastric bleedings and sometimes liver congestion.

Conclusion :
LD50 _ :  4681 (4317-5118) mg/kg bw

LD50 _ :  3854 (3480-4325) mg/kg bw

Recovery in surviving animals is not described.

B.5.11.2c Acute dermal toxicity (Annex IIIA.7.1.2)
Acute dermal toxicity study in New Zealand white rabbits  (van Ravestyn and Marsboom, 1983 , Dossier Janssen Pharmaceutica)

Guidelines : 

The study conforms for the most part to the test B 3 of Directive 92/69/EEC or Directive 84/449/EEC or OECD 401  (1981)

GLP :
when the study was performed, GLP was not compulsory.

Material and methods :
5 Albino rabbits/sex  were exposed during 24 h to FUNGAFLOR 50 LS (5.8% w/v formulation, batch n°: CPO-AGRO II/04/300682), 15 ml/kg bw (13350 mg/kg) on abraded skin under occlusive patch. According to the official protocol, this study must be realized on non abraded skin.

Findings : 

Mortality : no deaths

Clinical signs : systemic toxic effects were not produced. Slight, transient dermal erythema was observed in all rabbits ( placebo + imazalil)

Conclusion :
the tested formulation was nearly non-irritant for the skin and only delayed healing of the experimentally induced skin abrasion was observed.

 LD50, abraded:  > 15 ml formulation/kg  bw corresponding to 13350 mg/kg  bw.

B.5.11.3c Acute inhalation toxicity to rats (Annex IIIA 7.1.3)
Not applicable since the product is being applied in closed system for seed dressing treatment.

B.5.11.4c Skin irritation  (Annex IIIA 7.1.4)
Primary dermal irritation study in rabbit (van Ravestyn and Marsboom, 1983a, Dossier Janssen Pharmaceutica)

Guidelines :
The study conforms partly to the test B.4 of the Directive 92/69/EEC or 84/449/EEC or OECD 404  (1981).

GLP : 

when the study was performed, GLP was not compulsory.

Material and methods : 

3 New Zealand albino rabbits/sex  were exposed dermally to FUNGAFLOR 50 LS

(imazalil batch n° : CPD-AGRO II/04/300682),  at a dose of  0.125 ml for each skin site (2 abraded and 2 non abraded), under occlusive patch during 24 h.

Findings : 

Deviations from the official protocol :  in addition to the observation of irritation, all lesions and other toxic effects should be recorded and fully described. Animals should be examined at 1, 24, 48 and 72 h after patch removal; 1 h was omitted.

Evaluation : 
- Primary irritation index, performed according to Draize = 0.917 . The formulation is barely perceptible irritant.

- Reevaluation of the data, according to the EU methodology, gave a

<<Skin erythema>> = 0.17

<<Skin oedema>>   = 0.22

 very slight irritant, reversible d. 2.

Conclusion : 

Although a barely perceptible irritation is induced, FUNGAFLOR 50 LS is not classified .

B.5.11.5c Eye irritation  (Annex IIIA 7.1.5)
Eye irritation study in the rabbit (van Ravestyn and Marsboom,1983c, Dossier Janssen Pharmaceutica)

Guidelines : 

The study conforms to the test B.5 of the  Directives  92/69/EECor 84/449 or OECD 405  (1981-1987).

GLP :
when the study was performed, GLP was not compulsory.

Material and methods : 

9 New Zealand albino rabbits received 0.1 ml imazalil formulation 5.8% (R23979 :  batch n° :  CPO-AGROII/04/300682)  by single conjunctival application.The treated eye of 3 rabbits was flushed 30 sec. after treatment. Animals  were observed for 14 days.

Findings :
- Eye irritation index according to Draize:

rinsed eyes : (32-42)     : moderate irritant

unrinsed eyes : (27-49) : moderate irritant

effect of rinsing = 0.96  :  no effect

Clear amelioration  7 days after application.

- Reevaluation of the data, according to the EU methodology, gave a

<Score cornea opacity.>ADVANCE \d324+48+72 hADVANCE \u3  unwashed = 1.11    d.14 : cornea opacity = 1 (1rabbit)

<Score iris>                  ADVANCE \d324+48+72 hADVANCE \u3 = 1.11



<Score erythema>         ADVANCE \d324+48+72 hADVANCE \u3 = 1.67      d.14 : erythema=1 (1 rabbit)

<Score chemosis>         ADVANCE \d324+48+72 hADVANCE \u3 = 1.11      d.14 : chemosis=1 (1 rabbit)

Conclusion : 
FUNGAFLOR 50 LS is  classified as a severe irritant according to the EU methodology.

There was no effect of rinsing on the eye irritation.

B.5.11.6c Skin sensitization  (Annex IIIA 7.1.6)
Dermal sensitization study in guinea-pigs (maximization test.) (van Ravestyn and Marsboom, 1986, Dossier Janssen Pharmaceutica)

Guidelines :
The study conforms  for a great part to the test B.6 of Directive 92/69/EECor 84/449 or OECD 406  (1981-1992)

GLP :
when the study was performed, GLP was not compulsory.

Material and methods :
20 female Guinea-pigs  (Pirbright strain) received  FUNGAFLOR 50 LS (imazalil :  batch n° :  CPO-AGRO II/04/860327) (6.5 % w/w form. undiluted)  intracutaneously followed by a topical application (6.5 % w/w form. undiluted) after one week. To show a challenge reaction, the animals were exposed dermally to 6.5 % w/w form. undiluted, 2 weeks after the topical induction. A second group with 20 animals served as a control group.

Findings :
Deviation from the official protocol : after intradermal injection, skin was not examined.The skin reaction was not observed at 48 h from the start of the challenge application.

Evaluation:
- according to the Kligman classification:

grade I: weak sensitizer

- Reevaluation according to the EU classification:

Sensitization rate  : 
5 % 48 h after challenge

5 % 48 h after challenge for placebo induced-animals

Conclusion : 

FUNGAFLOR 50 LS is without sensitizing properties and is not classified.

B.5.11.7c Supplementary studies for combinations of plant protection products (tests as at points 7.1.1 to 7.1.6) (Annex IIIA 7.1.7) 
No data

B.5.12c Dermal absorption (Annex IIIA 7.3)

B.5.12.1c Dermal absorption, in vivo in the rat (Annex IIIA 7.3)
Since the risk assessments made for the operator, bystander and worker does not exceed a health based limit, the conduct of specific dermal absorption studies is not applicable.

B.5.12.2c Comparative dermal absorption, in vitro using rat and human skin  Annex IIIA 7.3)
Not applicable

B.5.13c Toxicological data on non active substances (Annex IIIA 7.4 and point 4 of the introduction)
No data

B.5.14c Summary of  toxicology of the formulation FUNGAFLOR 50 LS
Table B.5.14c-1 : Summary of  toxicology of the formulation FUNGAFLOR 50 LS

	Test
	Species
	Results
	Classification

	acute oral
	rat 
	LD50_ : 4681 mg/kg bw
	Xn ,R22

	               
	rat
	LD50 _ : 3854 mg/kg bw
	

	acute dermal
	rabbit
	LD50 > 13350 mg/kg bw
	

	acute inhalation
	rat
	no data - not necessary
	

	skin irritation
	rabbit
	not irritant
	

	eye irritation
	rabbit
	severe irritant
	Xi, R 41

	skin sensitization
	Guinea pig
	negative
	


B.5.15c Exposure data  (Annex IIIA 7.2)
B.5.15.1c Estimation of operator exposure (Annex IIIA 7.2.1.1)
No exposure estimate is presented. For this use exposure is very limited since all treatments are performed in closed systems (e.g. spray tunnels, seed treater, etc). The actual exposures will always be far below the exposure as calculated for the foliar spray , which showed a quite acceptable safety margin.

B.5.15.2c Measurement of operator exposure  (Annex IIIA 7.2.1.2)
No data, not necessary.

B.5.15.3c Estimation of bystander exposure (Annex IIIA 7.2.2)
No bystander exposure involved in imazalil applications since all treatments are applied in confined environment, e.g. closed seed treater.

B.5.15.4c Estimation of worker exposure (Annex IIIA 7.2.3.1)
Exposure of workers as a result of the application of Fungaflor 50 LS in cereal seed dressing is not relevant since all treatments are performed in closed systems.

B.5.15.5c Measurement of worker exposure (Annex IIIA 7.2.3.2)
No data, not necessary.

B.5.11d Acute toxicity  including irritancy and skin sensitization of the preparation NECTEC Paste (Annex IIIA 7.1) 

NECTEC Paste (or SUBEROL) :  2 % imazalil, 1 % azaconazole (Janssen Pharmaceutica)

Use: fungicidal paste for tree-wounds ( ornamental trees and horticulture)

B.5.11.1d  Acute oral toxicity (Annex IIIA 7.1.1.1)
The acute oral toxicity of Suberol, a paste containing 2% imazalil  (R 23979) and 1% azaconazole  (R 28 644) in rats (Megens, 1989, Dossier Janssen Pharmaceutica)

Guidelines :
The study conforms to the test B.1 of Directive 92/69/EEC or Directive 84/449/EEC or OECD 401  (1981-1987). The study is a “ limit test ”.

GLP :
yes  (no attest of competent authority).

Material and methods : 

5 Wistar rats /sex were administered by gavage a single dose of  2 g product  (Suberol : batch n° : 890606) per rat.

Findings : 

Mortality :  no death during the observation period

Clinical symptoms : ataxia (9/10), exophthalmos (3/10), hypotonia (8/10), sedation (3/10), hypothermia (1/5 _) and piloerection (1/5 _).

Pathology at necropsy :  no drug-related abnormalities.

Conclusion : 

LD50 _ : >  8.260 mg/kg bw

LD50 _:   >  8.160 mg/kg  bw

All animals became again normal within 2 days after treatment.

B.5.11.2d Acute dermal toxicity (Annex IIIA 7.1.2)
Acute dermal toxicity study in New Zealand white rabbits of Suberol- R 28644(1%) + imazalil(2%) ( Teuns et al.,1990 c, Dossier Janssen Pharmaceutica)
Guidelines : 

The study conforms to the test B.3 of the  the Directives 92/69/EEC or 84/449/EEC or OECD 402  (1981)

GLP :
yes  (no attest of competent authority).

Material and methods : 

10 New Zealand rabbits/sex  were exposed during 24 h to Suberol  (R 28644 1% + imazalil 2%), 5 g/kg bw,

under occlusive patch. Another group was exposed to the vehicle.The identity of the vehicle is not given.

Findings :
Mortality : all rabbits survived 

Clinical signs : no adverse effects on general appearance or behaviour were noted.

During the first week,irritation and skin lesions were seen on several animals of both vehicle and Suberol treated groups.

Evaluation of dermal irritation index according to Draize :

      Suberol : index=0.48

      Vehicle : index=0.2

 Barely perceptible irritation for both Suberol and vehicle dosed animals.

No drug-related pathological changes.

Conclusion : 

LD50   > 5000 mg/kg ; dermal irritation was mainly caused by removing the formulations with ethanol and by peeling off.

B.5.11.3d Acute inhalation toxicity to rats (Annex IIIA 7.1.3)
no data, not necessary.

B.5.11.4d Skin irritation  (Annex IIIA 7.1.4)
Primary dermal irritation study in rabbits (Teuns et al.,1989, Dossier Janssen Pharmaceutica)

Guidelines :
The study conforms mainly with the method B.4 of the Directive 92/69/EEC or 84/449/EEC or OECD 404  (1981)

GLP :
yes  (no attest of competent authority).

Material and methods :
3 New Zealand albino rabbits  were exposed to Suberol   (R 28644 1% + imazalil 2%), at a dose of  0.5 ml on the prepared area during 4 h under occlusive patch.

Findings : 

Deviation from the official protocol :  lesions and other toxic effects are not described.

Evaluation :
- Primary irritation index  scored according to Draize : (0/12)=0.00  no dermal irritation

- Reevaluation  of the data , according to the EU methodology, gave a

<Skin erythema> = 0/0/0

<Skin oedema> = 0/0/0

Conclusion :
SUBEROL is not classified.

B.5.11.5d Eye irritation  (Annex IIIA 7.1.5)
Primary eye irritation study in the rabbit  (Teuns et al.,1989 a, Dossier Janssen Pharmaceutica)

Guidelines :
The study conforms to the test B.5 of the  Directives  92/69/EEC or 84/449 or OECD 405  (1981-1987).

GLP :
yes  (no attest of competent authority).

Material and methods :
3 New Zealand albino rabbits received 0.1 ml Suberol (azaconazol 1% + imazalil 2%) in the conjunctival sac. Animals  were observed up to 21 days.

Findings : 

- Scoring of the eye irritation rate according to Draize:

score: 0.00

- Reevaluation  of the data , according to the EU methodology, gave :

unwashed <Score cornea opacity.>ADVANCE \d324+48+72 hADVANCE \u3 =  0/0/0

<Score iris>ADVANCE \d324+48+72 hADVANCE \u3          = 0/0/0



<Score erythema>ADVANCE \d324+48+72 hADVANCE \u3 = 0/0/0

<Score chemosis>ADVANCE \d324+48+72 hADVANCE \u3 = 0/0/0

Conclusion : 

SUBEROL does not produce ocular irritation and is not classified.

B.5.11.6d  Skin sensitization  (AnnexIIIA 7.1.6)
Dermal sensitization study according to the Magnusson guinea-pig maximization test.  (Teuns et al.,1990 d, Dossier Pharmaceutica)

Guidelines : 

The study conforms  mainly to the test B.6 of Directive 92/69/EEC or 84/449 or OECD 406  (1981-1992). 

GLP :
yes  (no attest of competent authority).

Material and methods : 

20 female Guinea-pigs  (Pirbright strain) received (5 % solution) of Suberol (Azaconazol 1% + imazalil 2%, batch n°:890606)   intracutaneously followed by a topical application (undiluted form.) after one week. To show a challenge reaction, the animals were exposed dermally to the undiluted formulation, 2 weeks after the topical induction. A second group with 20 animals served as a control group. The vehicle used is aqueous based. 

Deviation  from the protocol : appropriate concentrations to be  used  are normally determined from a pilot study . Is the patch occlusive?

Findings : 

- According to the Kligman  scoring technique:

sensitization rate (%) : 0-8: grade I, weak sensitizer

- Reevaluation  of the data , according to the EU methodology, gave :

sensitization rate : 
5 % 48 h after challenge 

     
0 % 72 h after challenge

Conclusion :
Although SUBEROL is a weak sensitizer, it is not classified.

B.5.11.7d Supplementary studies for combinations of plant protection products (tests as at points 7.1.1 to 7.1.6) (Annex IIIA 7.1.7) 
No data

B.5.12d Dermal absorption (Annex IIIA 7.3)

B.5.12.1d Dermal absorption, in vivo in the rat (Annex IIIA 7.3)
No data submitted since dermal exposure is not a significant route and moreover risk assessment does indicate no health-based limit value is being exceeded.

B.5.12.2d Comparative dermal absorption, in vitro using rat and human skin (Annex IIIA 7.3)
No data

B.5.13d Toxicological data on non active substances (Annex IIIA 7.4 and point 4 of the introduction)
No data

B.5.14d Summary of toxicity of the formulation NECTEC Paste
Table B.5.14d-1 : Summary of toxicity of  NECTEC Paste

	Test
	Species
	Results
	Classification

	acute oral

               
	rat 


	LD50 _ > 8260 mg/kg bw

LD50_ >  8160 mg/kg bw
	-

	acute dermal
	rabbit
	 LD50> 5000 mg/kg bw
	-

	acute inhalation
	rat
	no data - not necessary
	-

	skin irritation
	rabbit
	not irritant
	-

	eye irritation
	rabbit
	not irritant
	-

	skin sensitization
	Guinea pig
	negative
	-


B.5.15d Exposure data  (Annex IIIA 7.2)

B.5.15.1d Estimation of operator exposure (Annex IIIA 7.2.1.1)
No exposure estimate is presented. For this use,  the incidence of exposure is very limited. The actual exposures will always be far below the exposure calculated for the foliar spray , which showed a quite acceptable safety margin.

B.5.15.2d Measurement of operator exposure (Annex IIIA 7.2.1.2)
No data, not necessary.

B.5.14.3d Estimation of bystander exposure (AnnexIIIA.7.2.2)

No bystander exposure involved in NECTEC paste since it concerns a topical application.

B.5.14.4d Estimation of worker exposure  (Annex IIIA.7.2.3.1)

Exposure of workers as a result of the application of NECTEC P in wound healing is not relevant .

B.5.14.5d  Measurement of worker exposure (Annex IIIA.7.2.3.2)

No data, not necessary.

B.5.11e Acute toxicity  including irritancy and skin sensitization of the preparation MAGNATE 50 EC  (Annex IIIA 7.1)
(EC 500 g imazalil/l, contains dipropylene glycol) Makhteshim

Use: field, storage of plant products or seed treatments

B.5.11.1e  Acute oral toxicity (Annex IIIA 7.1.1.1)
Magnate 50 EC (N.A.): acute oral toxicity  (limit test) in the rat  (Dreher, 1992, Dossier Makhteshim)

Guidelines, methods and findings :
The study  is not conform to the test B.1 of Directive 92/69/EEC or Directive 84/449/EEC or OECD 401  (1981-1987) 

GLP : yes

This study   is a “ limit test ” at 2000 mg/kg (batch n° : 886405)  : 

 2/5 _ and 2/5 _ rats were  found dead 1 to 2 days after dosing, therefore a full study was  needed. 

Clinical symptoms were identical to those reported  for the active substance. Survival animals recovered 2 to 4 days after dosing.

Abnormalities at necropsy of animals that died during the study : haemorrhagic lungs, dark liver or patchy pallor of the liver, dark kidneys, pale gastric mucosa and haemorrhage of the small intestine.

No abnormalities were observed at necropsy of animals that were killed of the end of the study 

Conclusions :
LD50 :  ± 2000 mg/kg bw

This study is not taken into account in the final evaluation.

B.5.11.2e Acute dermal toxicity (Annex IIIA.7.1.2)
Magnate 50 EC  (N.A.) :  acute dermal  toxicity  (limit test) in the rat (Dreher, 1992a, Dossier Makhteshim 

Guidelines : 

The study conforms to the test B.3 of Directives 92/69/EEC or 84/449/EEC or OECD 402  (1981)

GLP :  

yes.

Material and methods : 
The intact skin of 5 Sprague-Dawley rats/sex  was exposed during 24 h to 1.8 ml/kg bw of formulation (batch n° : 886405; 46% conc.) occluded with a  semi-occlusive patch.

Findings :
Mortality : no deaths

Clinical observations : no signs of systemic toxicity or skin irritation. 

Necropsy : No abnormalities  

Conclusion : 

LD50 :  > 2000 mg/kg bw

B.5.11.3e Acute inhalation toxicity to rats (Annex IIIA.7.1.3)
Magnate 50 EC  (N.A.) :  acute inhalation  toxicity study, four-hour exposure  (nose only) in the rat  (Blagden,1992, Dossier Makhteshim)

Guidelines : 

The study conforms to the test B.2 of the  Directive 92/69/EEC.

GLP :
yes

Material and methods : 

5 Sprague Dawley rats/sex /dose were exposed for up to 4 h to an aerosol of Magnate 50EC, (batch n°:886405) at concentrations of 4.92, 3.27 and 2.07 mg/l air in a nose inhalation device.

Table B.5.11.3e-1 : Applied concentrations - inhalation study with MAGNATE 50 EC

	Group number
	Mean achieved atmosphere 

conc. (mg/l)
	Mean mass median

 aerodynamic diameter

(m)
	Respirable fraction

 (%)

(<4m)

	1
	4.92
	1.9
	81.6

	3
	3.27
	1.5
	92

	2
	2.07
	1.6
	88


Findings :
Mortality :
- During exposure : 5_ (4 killed in extremis); 5_ killed in extremis at  4.92 mg/l

- Following exposure : (+ 2 h after) : 3 _ and 1 _ were killed in extremis at 3.27 mg/l

(day 1) : 1 _ was killed in extremis ( 2.07 mg/l)

Clinical observations :
- During exposure : wet fur and decreased or laboured respiration. 

- Following exposure: additional abnormalities were noted such as hunched posture, piloerection, lethargy, ataxia and ptosis. There were incidents of noisy respiration, slight snuffles or frequent sneezing, diuresis, red/brown stains around the eyes or snout, pallor of the extremities, loss of righting reflex, gasping respiration, emaciation, dehydration and matted fur.

Necropsy : common abnormalities were associated with the lungs and include abnormal redness, swelling and dark areas/foci. Isolated incidents of pale lungs and congestion of the small intestine.

Conclusion :
LC50 _ : 2.80  (2.36-3.33) mg/l 

LC50 _ : 2.86  (2.10-3.91) mg/l

B.5.11.4e Skin irritation  (Annex IIIA 7.1.4.)
Magnate 50 EC  (N.A.) : acute dermal irritation test in the rabbit (Dreher, 1992b, Dossier Makhteshim)
Guidelines :
The study conforms mainly to the test B.4 of the  Directive 92/69/EECor 84/449/EEC or OECD 404  (1981).

GLP :
yes  (no attest of competent authority).

Material and methods :
3 New Zealand white rabbits  were exposed dermally to Magnate 50 EC, (batch n°:886405; 46.5% conc.) at a dose of  0.5 ml , for 4 h using a semi-occlusive patch.

Findings :
Deviation from the official protocol :  in addition to the observation of irritation, all lesions and other toxic effects should be recovered and fully described.
Evaluation : 

- Primary skin irritation  index , performed according to Draize: 0.2  mild irritant

- Reevaluation of the data,according to the EU methodology, gave a

<Skin erythema> = 0.3/0.3/0

<Skin oedema>    = 0/0/0

Conclusion :
MAGNATE 50 EC produced a very slight erythema, reversible after 72 h and is not classified.

B.5.11.5d Eye irritation  (Annex IIIA 7.1.5)
Magnate 50 EC  (N.A) :  Primary eye irritation study in the rabbit (Dreher, 1992c, Dossier Makhteshim )

Guidelines : 

The study conforms to the test B.5 of Directives  92/69/EEC or 84/449 or OECD 405  (1981-1987).

GLP : 

yes.

Material and methods : 
1 New Zealand white rabbit received 0.1 ml Magnate 50 EC  (batch n° : 886405) by single conjunctival application. Animal was observed during 14 days.

Findings :
- Ocular iritancy was evaluated by the method of Kay and Calandra (1962) :

score: 55- class 6  severe irritant.

Dulling of the normal lustre of the corneal surface and vascularisation of the corneal surface.

- Reevaluation of the data, according to the EU methodology, gave a

unwashed   <Score cornea opacity.>ADVANCE \d324+48+72 hADVANCE \u3 = 1.3

       <Score iris>                  ADVANCE \d324+48+72 hADVANCE \u3 =1



       <Score erythema>         ADVANCE \d324+48+72 hADVANCE \u3 =2

       <Score chemosis>         ADVANCE \d324+48+72 hADVANCE \u3 =2



Conclusion :  

MAGNATE 50 EC is classified as an irritant, reversibility after 14 days.

B.5.11.6e  Skin sensitization  (Annex IIIA 7.1.6)
Magnate 50 EC  (N.A.) :  Magnusson & Kligman maximization  study in the guinea-pig (Dreher, 1992d, Dossier Makhteshim)

Guidelines : 

The study conforms  mainly  to the test B.6 of Directive 92/69/EEC or 84/449 or OECD 406  (1981-1992).

GLP :
yes  (no attest of competent authority).

Material and methods : 

20 female Guinea-pigs  (Dunkin-Hartley) received 0.1 % (w/v solution in dist.water) of Magnate 50 EC  (batch n° : 886405; EC 46.5%) intracutaneously followed by a topical application (undiluted form.) after one week. To show a challenge reaction, the animals were exposed dermally to the undiluted formulation and  the test material at a concentration of 75 % v/v in dist. water was also applied to a separate skin site, 2 weeks after the topical induction. A second group of 10 animals served as a control group (treated with distilled water).

Findings :
Deviation from the official protocol :  skin reactions after intradermic induction are not recorded.

Evaluation :
- Evaluation of the skin reactions according to the Kligman  scoring technique :

sensitization rate(%) : 0% (0/19) 

- Reevaluation according to the EU classification :

sensitization rate :
undiluted  formulation :  0 % 24 h and 48 h after challenge

formulation at 75 %     :  0 % 24 h and 48 h after challenge 

Conclusion : 

MAGNATE 50 EC is not classified.


B.5.11.7e Supplementary studies for combinations of plant protection products (tests as at points 7.1.1 to 7.1.6) (Annex IIIA 7.1.7) 
No data

B.5.12e Dermal absorption (Annex IIIA 7.3)
B.5.12.1e Dermal absorption, in vivo in the rat (Annex IIIA 7.3)

The dermal absorption is not a significant exposure route. Magnate 50 EC and its active substance imazalil did not cause dermal toxicity up to dose levels of 2000 mg/kg in acute toxicity tests. In addition, the ratios between the acute oral and the dermal LD50’s for the plant protection product indicate a decrease in dermal risk when compared to the ratio for the active substance. Due to the margin of safety for operators with respect to the AOEL, it is not necessary to perform additional testing. For the purpose of operator exposure calculations, a 10 % rate of dermal absorption was applied to the 90-day oral NOAEL.

B.5.12.2e Comparative dermal absorption, in vitro using rat and human skin  Annex IIIA 7.3)
-

B.5.13e Toxicological data on non active substances (Annex IIIA 7.4 and point 4 of the introduction)
No data, not necessary

B.5.14e Summary of toxicity of the formulation MAGNATE 50 EC
Table B.5.14e-1 : Summary of toxicity of MAGNATE 50 EC

	Test
	Species
	Results
	Classification

	acute oral
	rat _ + _
	LD50 ± 2000 mg/kg bw
	Xn, R22

	acute dermal
	rabbit
	LD50 > 2000 mg/kg bw
	

	acute inhalation
	rat 

     
	LC50 _ : 2.80mg/l

LC50 _ : 2.86 mg/l
	

	skin irritation
	rabbit
	very slight erythema
	

	eye irritation
	rabbit
	irritant
	Xi, R36

	skin sensitization
	Guinea pig
	negative
	


B.5.15e Exposure data  (Annex IIIA 7.2)

B.5.15.1e  Estimation of operator exposure (Annex IIIA 7.2.1.1)

The operator exposure was estimated on the basis of the German model.

AOEL dermal : 1.7 mg/kg/d 

==> Dtol =  119 mg/person/d
(70 kg bw)

AOEL inhalation : 0.17 mg/kg/d 
==> Itol  =  11.7 mg/person/d

Post-harvest treatment : 

For citrus fruits, the following prerequisites were considered :

Formulation :
Magnate 50 EC

Use : 

post harvest treatment

Application rate : 0.002 kg a.s./ton of fruit

Volume treated  : 1, 10, 50 tons/day

For this intended use the exposure resulting from the treatment is of very limited incidence since all treatments are performed in closed systems (no exposure during application).

Table B.5.15e-1 : Exposure scenarios - Post harvest treatments of fruits with  MAGNATE 50 EC

	Volume treated 

(tons fruit/day)
	Exposure (mg a.s. /person/day)

	1


	Mixing
dermal exposure - hands
inhalation exposure
Total
	DM(H)
IM
	0.0048

0.0000012

0.0048012


	10


	Mixing
dermal exposure - hands
inhalation exposure
Total
	DM(H)
IM
	0.048

0.000012

0.048012

	50


	Mixing
dermal exposure - hands
inhalation exposure
Total
	DM(H)
IM
	0.24

0.00006

0.24006


Risk assessment is based on the comparison of the estimated exposure to the tolerable exposure.

    DM(H)
         IM

E = “total degree of exposure” =   --------- + ---------

     Dtol
              Itol
E (1 ton fruit/day) = 4.11 x 10-05 + 1.03 x 10-07  = 4.12 x 10-05
_
``
__E (10 tons fruit/day) = 0.000411 + 1.03 x 10-06  = 0.000412

_
``
__E (50 tons fruit/day) = 0.002057 + 5.14 x 10-06   = 0.002062

The estimated exposure is clearly below 1 % of the AOEL for the 3 work rates (1, 10, 50 tons/fruit/day)

Conclusion: 

calculations of exposure indicate that under the recommended uses, a wide safety margin exists between exposure and proposed AOEL.

Foliar application :

The calculation of foliar application was performed for 3 different examples of treatment. 

Formulation : Magnate 20 EC

Use : foliar application

application rate : 
A. 0.05 kg a.s./ha (e.g. gherkin)

B. 0.40 kg a.s./ha (e.g. roses, strawberries)

C. 2.40 kg a.s./ha (e.g. roses)

Area treated : 8 ha/d

The estimated exposure during application was calculated on the basis of the specific exposure values for application in field crops.

Table B.5.15e-2 : Exposure scenarios - foliar applications of  MAGNATE 20 EC

	Application rate
	Exposure (mg/person/day)

	0.05 kg a.s./ha

(e.g. gherkin)
	Mixing
dermal exposure - hands
inhalation exposure
Application

dermal exposure - hands
dermal exposure - body
dermal exposure - head

inhalation exposure

Total

	DM(H)
IM
DA(H)
DA(B)
DA(C)
IA

	0.96

0.00024
0.152

0.64

0.024

0.0004

1.77664

	0.40 kg a.s./ha 

(e.g. roses, strawberries)


	Mixing

dermal exposure - hands
inhalation exposure

Application

dermal exposure - hands
dermal exposure - body
dermal exposure - head
inhalation exposure
Total
	DM(H)
IM
DA(H)
DA(B)
DA(C)
IA

	7.68

0.00192

1.216

5.12

0.192

0.0032

14.21312

	2.40 kg a.s./ha 

(e.g. roses)

	Mixing

dermal exposure - hands
inhalation exposure
Application

dermal exposure - hands
dermal exposure - body
dermal exposure - head
inhalation exposure
Total


	DM(H)
IM
DA(H)
DA(B)
DA(C)
IA

	46.08

0.01152

7.296

30.72

1.152

0.0192

85.27872


Risk assessment is based on the comparison of the estimated exposure to the tolerable exposure.

    DM(H)
     DA(H)
            DA(B)               DA(C)
  IM                     IA
E = “total degree of exposure” =   --------- + --------- + --------- + --------- + --------- + ---------  

     Dtol
     Dtol                   Dtol
             Dtol
  Itol
   Itol
E (0.05 kg a.s./ha)  = 0.008229 + 0.001303 + 0.005486 + 0.000206 + 2.06 x 10-5  + 3.43 x 10-5  = 0.015278

The estimated exposure corresponds to 0.5% of the AOEL. (skin exposure represents 1.5 % of the AOEL and inhalation exposure represents 0.005% of inhalation AOEL)

E (0.4 kg a.s./ha) = 0.065829 + 0.010423 + 0.043886 + 0.001646 + 0.000165 + 0.000274 = 0.122222

The estimated exposure corresponds to 4 % of the AOEL. (skin exposure represents 12.17 % of the AOEL and inhalation exposure represents 0.05% of inhalation AOEL)

E (2.4 kg a.s./ha) = 0.394971 + 0.062537 + 0.263314 + 0.009874 + 0.000987 + 0.001646 = 0.73333

The estimated exposure corresponds to 73 % of the AOEL. (skin exposure represents 73.06 % of the AOEL and inhalation exposure represents 0.26 % of inhalation AOEL)

Conclusion: 

calculation of exposure indicates that under the recommended uses, a sufficient safety margin exist between exposure and proposed AOEL.

B.5.15.2e Measurement of operator exposure (Annex IIIA 7.2.1.2)

Results of measurements of operator exposure under the proposed conditions of use are not available. Estimations of exposure have shown that AOEL levels are not exceeded under the recommended uses of MAGNATE 50 EC. It is not necessary to perform those measurements.

B.5.15.3e Estimation of bystander exposure (Annex IIIA 7.2.2)
Under the recommendations of use of Magnate 50 EC, bystander exposure is not relevant.

B.5.15.4e  Estimation of worker exposure (Annex IIIA 7.2.3.1)
For the recommanded use of Magnate 50 EC, worker exposure following application of plant protection products is not relevant.

B.5.15.5e  Measurement of worker exposure (Annex IIIA 7.2.3.2)
No data, not necessary.
 B.5.11f Acute toxicity  including irritancy and skin sensitization of the preparation SANAZIL 800 EC  (Annex IIIA 7.1)
 (EC,  806 g imazalil/l) Sanachem

Use: post harvest treatment of fruits and potatoes.

B.5.11.1f  Acute oral toxicity (Annex IIIA 7.1.1.1)
No data

B.5.11.2f Acute dermal toxicity (Annex IIIA.7.1.2)
No data

B.5.11.3f  Acute inhalation toxicity to rats (Annex IIIA.7.1.3)
No data

B.5.11.4f Skin irritation  (Annex IIIA 7.1.4)
Acute dermal irritation and corrosion test with Sanachem imazalil 800 EC in rabbit (Wandrag, 1994 c, Dossier Sanachem)

Guidelines : 

The study conforms  partly to the test B.4 of Directive 92/69/EEC or 84/449/EEC or OECD 404  (1981). Absence of raw data.

GLP :
yes  (no attest of competent authority).

Material and methods :  

3 New Zealand white _ rabbits  were exposed dermally to SANAZIL 800 EC  (batch n° : 886403) at a dose of  0.5 ml ,  (pH 10.2) for 4 h using a  semi-occlusive patch.

Findings :
no oedema or erythema were observed in any of the animals.

Conclusion :
The formulation did not provoke any dermal irritation or corrosion.

B.5.11.5f Eye irritation  (Annex IIIA 7.1.5)
Acute eye irrtation/corrosion test with Imazalil 800 EC in rabbit. (Wandrag, 1994 d, Dossier Sanachem)

Guidelines :
The study conforms  partly  to the test B.5 of Directives  92/69/EEC or 84/449 or OECD 405  (1981-1987) :  the study was ended at 72 h. in spite of the severe eye irritation and corrosion observed. Absence of raw data.

GLP :  

only an attest of study director.

Material and methods : 
3 _ New Zealand white rabbits received 0.1 ml SANAZIL 800EC  (batch n° : 886403) in the conjunctival  sac of the eye for a period of 24 h.

Findings  :
 severe corneal opacity, mild iris congestion, moderate conjunctival congestion and severe to moderate chemosis within 1 h. after instillation.

Conclusion :  

severe permanent eye irritation and corrosion.

B.5.11.6f Skin sensitization  (Annex IIIA 7.1.6)
Contact hypersensitivity to Sanachem imazalil 800 EC in albino guinea pigs ( Magnusson Kligman Maximization test)  (Wandrag, 1994e, Dossier Sanachem)

Guidelines : 

The study conforms  mainly  to the test B.6 of Directive 92/69/EEC or 84/449 or OECD 406  (1981-1992) :  absence of raw data.

GLP :
Yes (no attest of competent authority)

Material and methods : 

20 male Guinea-pigs  (Dunkin-Hartley  strain) received  1% of SANAZIL 800EC (batch n°: 886403)  intracutaneously followed by a topical application (100%.) after one week. To show a challenge reaction, the animals were exposed dermally to the 100% dosage, 2 weeks after the topical induction. A second group with 10 animals served as a control group (distilled water).

Findings : 

Classification of allergenicity was performed according to Magnusson and Kligman:

Grade I: weak allergenicity; sensitization rate  :  0%

Conclusion :
SANAZIL 800 EC is not a sensitizer.

B.5.11.7f Supplementary studies for combinations of plant protection products (tests as at points 7.1.1 to 7.1.6) (Annex IIIA 7.1.7) 
No data, not necessary

B.5.12f Dermal absorption (Annex IIIA 7.3)

B.5.12.1f Dermal absorption, in vivo in the rat (Annex IIIA 7.3)
No data, not necessary

B.5.12.2f Comparative dermal absorption, in vitro using rat and human skin  Annex IIIA 7.3)
No data, not necessary

B.5.13f Toxicological data on non active substances (Annex IIIA 7.4 and point 4 of the introduction)
No data, not necessary
B.5.14f Summary of toxicity of the formulation SANAZIL 800 EC
Table B.5.14f-1 : Summary of toxicity of SANAZIL 800 EC

	Test
	Species
	Results
	Classification

	acute oral
	rat 
	no data
	Xn, R22 (on the basis of the a.s. figures)

	acute dermal
	rabbit
	no data
	

	acute inhalation
	rat 
	no data
	

	skin irritation
	rabbit
	negative
	

	eye irritation
	rabbit
	severe permanent eye irritation and corrosion
	Xi, R41

	skin sensitization
	Guinea pig
	negative
	


In addition, use of gloves and goggles is recommended.

Labelling Sanachem  :  Xn, R22-38-41, S2-20/21-24-25-26-37/39-46 (or Xn, R22-36, S2-20/21-25/26-37/39-46)

B.5.15f Exposure data  (Annex IIIA 7.2)
B.5.15.1f   Estimation of operator exposure (Annex IIIA 7.2.1.1)
- Non-recovery water spray or brush-on application  : 

It is expected that operator exposure would be extremely low.

According to Sanachem, gloves and goggles are required when handling the concentrate, reducing potential exposures due to splashes. Gloves and goggles are also required when there may be potential contact with the dilute concentration,  reducing any dermal or eye exposure to the aerosol or splash.

Inhalation exposures are expected to be extremely low. Imazalil has an extremely low vapor pressure (1.58 x 10-7 Pa at 20 °C), reducing the risk of potential inhalation exposure. Exposure to aerosolized imazalil in the dilute product is also unlikely because the respirable portion of the water spray is expected to be small.

- Application in water emulsion wax  : 

According to Sanachem, gloves and goggles are required when handling the product. Splash potential from water emulsion wax is low and gloves should provide sufficient hand protection.

Inhalation vapor exposures should be below the sampling and analytical limits of detection due to the formulation type. Aerosol exposure is not expected to result in measurable air concentrations.

Therefore, no specific operator exposure estimate is presented since for these intended uses the experienced exposures will always be far below the calculated exposures as documented for the foliar spray and resulting in a quite acceptable safety margin. 

B.5.14.2f Measurement of operator exposure  (Annex IIIA 7.2.1.2)
No operator exposure studies are available for mixing and loading. These data are not necessary.

B.5.14.3f  Estimation of bystander exposure  (Annex IIIA 7.2. 2)
No bystander exposure involved in these applications since all treatments are applied in confined environment.

B.5.14.4f  Estimation of worker exposure  (Annex IIIA 7.2. 3.1)
For the recommended use of Sanazil 800 EC, worker exposure following application of plant protection products is not relevant.

B.5.14.5f  Measurement of worker exposure (Annex IIIA 7.2. 3.2)
No data, not necessary.

B.5.15 References relied on
See Annex A, section A.1.5
ANNEX B

Imazalil

Appendix C : Estimation of the operator exposure

	Estimation of the exposure 


	Fungaflor 200 EC - foliar spray (0.025 kg a.s./ha, without gloves) - UK model

	Fungaflor 200 EC - foliar spray (0.025 kg a.s./ha, with gloves) - UK model

	Fungaflor 200 EC - foliar spray (0.45 kg a.s./ha, without gloves) - UK model

	Fungaflor 200 EC - foliar spray (0.45 kg a.s./ha, with gloves) - UK model

	Magnate 50 EC - post harvest treatment (1 ton fruit/day) - German model

	Magnate 50 EC - post harvest treatment (10 tons fruit/day) - German model

	Magnate 50 EC - post harvest treatment (50 tons fruit/day) - German model

	Magnate 20 EC - foliar spray (0.04 kg a.s/ha ) - German model

	Magnate 20 EC - foliar spray (0.4 kg a.s/ha ) - German model

	Magnate 20 EC - foliar spray (2.4 kg a.s/ha ) - German model


	UK Model for the determination of the operator exposure
	
	

	Foliar spray (e.g. : gherkin) : 0.025 kg a.s./ha - without gloves



	PRODUCT DATA
	
	
	

	Product
	FUNGAFLOR 200 EC
	

	Active ingredient
	imazalil
	
	

	Concentration of the product (mg/ml or g/l)
	200
	
	

	Formulation type
	EC
	
	

	Main solvent
	xylene
	
	

	concentration of solvent
	0,68
	
	

	Concentration of a.i. in the spray (mg/ml)
	0,05
	
	

	
	
	
	

	
	
	
	

	EXPOSURE DURING MIXING AND LOADING
	
	
	

	Container size (l or kg)
	1
	
	

	Hand contamination/operation (ml or mg)
	0,01
	
	

	Application dose (l formulation/ha)
	0,125
	
	

	Work rate (ha/day)
	0,8
	
	

	Number of operations per day
	34
	
	

	Hand contamination (ml/day)
	0,01
	
	

	Protective clothing
	coverall long sleeves 
	

	Transmission to skin (%)
	100
	
	

	Dermal exposure to formulation (ml/day)
	0,01
	
	

	
	
	
	

	
	
	
	

	EXPOSURE DURING SPRAY APPLICATION
	
	
	

	Application technique
	hand held small sprayers
	
	

	Application volume (l spray/ha)
	500
	
	

	Volume of surface contamination ( ml/hour)
	50
	
	

	
	
	
	

	Distribution (%)
	Hands
	Trunk
	Legs

	
	25
	25
	50

	Clothing
	
	
	

	Penetration (%)
	100
	20
	20

	Dermal exposure (ml/hour)
	12,5
	2,5
	5

	Duration of exposure (hours)
	5
	
	

	Total dermal exposure to spray (ml/day)
	100
	
	

	
	
	
	

	
	
	
	

	ABSORBED DOSE DUE TO THE MIXING/LOADING AND THE SPRAY APPLICATION

	
	
	
	

	
	Mixing/loading
	Application
	

	Dermal exposure (ml/day)
	0,01
	100
	

	Concentration of ai (mg/ml)
	200
	0,05
	

	Dermal exposure to ai (mg/day)
	2
	5
	

	Percent absorbed (%)
	10
	10
	

	Absorbed dose (mg/day)
	0,2
	0,5
	

	
	
	
	

	
	
	
	

	INHALATION EXPOSURE DURING SPRAYING
	
	
	

	Inhalation exposure (ml/hour)
	0,02
	
	

	Duration of exposure (hour)
	5
	
	

	Concentration of a.s. (mg/ml)
	0,05
	
	

	Inhalational exposure to a.s. (mg/day)
	0,005
	
	

	Percent absorbed (%)
	100
	
	

	Absorbed dose (mg/day)
	0,005
	
	

	
	
	
	

	
	
	
	

	PREDICTED EXPOSURE
	Total
	Dermal
	Inhalation

	Absorbed dose (mg/day)
	0,705
	0,7
	0,005

	Operator body weight (kg)
	60
	60
	60

	Operator exposure (mg/kg bw/day)
	0,01175
	0,0116666667
	0,0000833

	
	
	
	


	UK Model for the determination of the operator exposure
	
	

	Foliar spray (e.g. : gherkin) : 0.025 kg a.s./ha - with gloves


	
	
	

	PRODUCT DATA
	
	
	

	Product
	Fungaflor 200 EC
	
	

	Active ingredient
	Imazalil
	
	

	Concentration of the product (mg/ml or g/l)
	200
	
	

	Formulation type
	EC
	
	

	Main solvent
	xylene
	
	

	concentration of solvent
	68%
	
	

	Concentration of a.s. in the spray (mg/ml)
	0.05
	
	

	
	
	
	

	EXPOSURE DURING MIXING AND LOADING
	
	
	

	Container size (l or kg)
	1
	
	

	Hand contamination/operation (ml or mg)
	0.01
	
	

	Application dose (l formulation/ha)
	0.125
	
	

	Work rate (ha/day)
	0.8
	
	

	Number of operations per day
	34
	
	

	Hand contamination (ml/day)
	0.01
	
	

	Protective clothing
	coverall long sleeves + gloves + face mask

	Transmission to skin (%)
	10
	
	

	Dermal exposure to formulation (ml/day)
	0.001
	
	

	
	
	
	

	EXPOSURE DURING SPRAY APPLICATION
	
	
	

	Application technique
	Hand held small sprayers
	
	

	Application volume (l spray/ha)
	500
	
	

	Volume of surface contamination ( ml/hour)
	50
	
	

	Distribution (%)
	Hands
	Trunk
	Legs

	
	25
	25
	50

	Clothing
	gloves
	coverall
	coverall

	Penetration (%)
	10
	20
	20

	Dermal exposure (ml/hour)
	1.25
	2.5
	5

	Duration of exposure (hours)
	5
	
	

	Total dermal exposure to spray (ml/day)
	43.75
	
	

	
	
	
	

	
	
	
	

	ABSORBED DOSE DUE TO THE MIXING/LOADING AND THE SPRAY APPLICATION
	
	

	
	
	
	

	
	Mixing/loading
	Application

	Dermal exposure (ml/day)
	0.001
	43.75
	

	Concentration of ai (mg/ml)
	200
	0.05
	

	Dermal exposure to ai (mg/day)
	0.2
	2.1875
	

	Percent absorbed (%)
	10
	10
	

	Absorbed dose (mg/day)
	0.02
	0.21875
	

	
	
	
	

	INHALATION EXPOSURE DURING SPRAYING
	
	
	

	Inhalation exposure (ml/hour)
	0.02
	
	

	Duration of exposure (hour)
	5
	
	

	Concentration of ai (mg/ml)
	0.05
	
	

	Inhalational exposure t oai (mg/day)
	0.005
	
	

	Percent absorbed (%)
	100
	
	

	Absorbed dose (mg/day)
	0.005
	
	

	
	
	
	

	PREDICTED EXPOSURE
	Total
	Dermal
	Inhalation

	Total absorbed dose (mg/day)
	0.24375
	0.23875
	0.005

	Operator body weight (kg)
	60
	60
	60

	Operator exposure (mg/kg bw/day)
	0.0040625
	0.003979
	0.000083

	
	
	
	


	UK Model for the determination of the operator exposure
	
	

	Foliar spray (e.g. roses) : 450 g a.s./ha - without gloves



	PRODUCT DATA
	
	
	

	Product
	FUNGAFLOR 200 EC
	

	Active ingredient
	imazalil
	
	

	Concentration of the product (mg/ml or g/l)
	200
	
	

	Formulation type
	EC
	
	

	Main solvent
	xylene
	
	

	concentration of solvent
	0,68
	
	

	Concentration of a.i. in the spray (mg/ml)
	0,25
	
	

	
	
	
	

	
	
	
	

	EXPOSURE DURING MIXING AND LOADING
	
	
	

	Container size (l or kg)
	1
	
	

	Hand contamination/operation (ml or mg)
	0,01
	
	

	Application dose (l formulation/ha)
	2,25
	
	

	Work rate (ha/day)
	0,8
	
	

	Number of operations per day
	120
	
	

	Hand contamination (ml/day)
	0,018
	
	

	Protective clothing
	coverall long sleeves 
	

	Transmission to skin (%)
	100
	
	

	Dermal exposure to formulation (ml/day)
	0,018
	
	

	
	
	
	

	
	
	
	

	EXPOSURE DURING SPRAY APPLICATION
	
	
	

	Application technique
	hand held small sprayers
	
	

	Application volume (l spray/ha)
	1800
	
	

	Volume of surface contamination ( ml/hour)
	50
	
	

	
	
	
	

	Distribution (%)
	Hands
	Trunk
	Legs

	
	25
	25
	50

	Clothing
	
	
	

	Penetration (%)
	100
	20
	20

	Dermal exposure (ml/hour)
	12,5
	2,5
	5

	Duration of exposure (hours)
	5
	
	

	Total dermal exposure to spray (ml/day)
	100
	
	

	
	
	
	

	
	
	
	

	ABSORBED DOSE DUE TO THE MIXING/LOADING AND THE SPRAY APPLICATION

	
	
	
	

	
	Mixing/loading
	Application
	

	Dermal exposure (ml/day)
	0,018
	100
	

	Concentration of a.s. (mg/ml)
	200
	0,25
	

	Dermal exposure to a.s. (mg/day)
	3,6
	25
	

	Percent absorbed (%)
	10
	10
	

	Absorbed dose (mg/day)
	0,36
	2,5
	

	
	
	
	

	
	
	
	

	INHALATION EXPOSURE DURING SPRAYING
	
	
	

	Inhalation exposure (ml/hour)
	0,02
	
	

	Duration of exposure (hour)
	5
	
	

	Concentration of ai (mg/ml)
	0,25
	
	

	Inhalational exposure t o ai (mg/day)
	0,025
	
	

	Percent absorbed (%)
	100
	
	

	Absorbed dose (mg/day)
	0,025
	
	

	
	
	
	

	
	
	
	

	PREDICTED EXPOSURE
	Total
	Dermal
	Inhalation

	Absorbed dose (mg/day)
	2,885
	2,86
	0,025

	Operator body weight (kg)
	60
	60
	60

	Operator exposure (mg/kg bw/day)
	0,0480833333
	0,0476666667
	0,00041667

	
	
	
	


	UK Model for the determination of the operator exposure
	
	

	Foliar spray (e.g. roses) : 450 g a.s./ha - with gloves



	PRODUCT DATA
	
	
	

	Product
	FUNGAFLOR 200 EC
	

	Active ingredient
	imazalil
	
	

	Concentration of the product (mg/ml or g/l)
	200
	
	

	Formulation type
	EC
	
	

	Main solvent
	xylene
	
	

	concentration of solvent
	0,68
	
	

	Concentration of a.i. in the spray (mg/ml)
	0,25
	
	

	
	
	
	

	
	
	
	

	EXPOSURE DURING MIXING AND LOADING
	
	
	

	Container size (l or kg)
	1
	
	

	Hand contamination/operation (ml or mg)
	0,01
	
	

	Application dose (l formulation/ha)
	2,25
	
	

	Work rate (ha/day)
	0,8
	
	

	Number of operations per day
	120
	
	

	Hand contamination (ml/day)
	0,018
	
	

	Protective clothing
	coverall long sleeves + gloves + face mask

	Transmission to skin (%)
	10
	
	

	Dermal exposure to formulation (ml/day)
	0,0018
	
	

	
	
	
	

	
	
	
	

	EXPOSURE DURING SPRAY APPLICATION
	
	
	

	Application technique
	hand held small sprayers
	
	

	Application volume (l spray/ha)
	1800
	
	

	Volume of surface contamination ( ml/hour)
	50
	
	

	
	
	
	

	Distribution (%)
	Hands
	Trunk
	Legs

	
	25
	25
	50

	Clothing
	
	
	

	Penetration (%)
	10
	20
	20

	Dermal exposure (ml/hour)
	1,25
	2,5
	5

	Duration of exposure (hours)
	5
	
	

	Total dermal exposure to spray (ml/day)
	43,75
	
	

	
	
	
	

	
	
	
	

	ABSORBED DOSE DUE TO THE MIXING/LOADING AND THE SPRAY APPLICATION

	
	
	
	

	
	Mixing/loading
	Application
	

	Dermal exposure (ml/day)
	0,0018
	43,75
	

	Concentration of ai (mg/ml)
	200
	0,25
	

	Dermal exposure to ai (mg/day)
	0,36
	10,9375
	

	Percent absorbed (%)
	10
	10
	

	Absorbed dose (mg/day)
	0,036
	1,09375
	

	
	
	
	

	
	
	
	

	INHALATION EXPOSURE DURING SPRAYING
	
	
	

	Inhalation exposure (ml/hour)
	0,02
	
	

	Duration of exposure (hour)
	5
	
	

	Concentration of ai (mg/ml)
	0,25
	
	

	Inhalational exposure t o ai (mg/day)
	0,025
	
	

	Percent absorbed (%)
	100
	
	

	Absorbed dose (mg/day)
	0,025
	
	

	
	
	
	

	
	
	
	

	PREDICTED EXPOSURE
	Total
	Dermal
	Inhalation

	Absorbed dose (mg/day)
	1,15475
	1,12975
	0,025

	Operator body weight (kg)
	60
	60
	60

	Operator exposure (mg/kg bw/day)
	0,0192458333
	0,0188291667
	0,00041667

	
	
	
	


	German Model for the determination of the operator exposure.

	Post harvest treatment of fruits - 1 ton fruit/day



	PRODUCT DATA
	
	
	

	Product
	Magnate 50 EC
	

	Active ingredient
	imazalil
	
	

	Concentration of the product (mg/ml)
	200
	
	

	Formulation type
	EC
	
	

	Application technique
	
	
	

	Use rate (kg a.s./t. fruit)
	0,002
	
	

	volume treated
	1
	
	

	
	
	
	

	AOEL CALCULATION
	
	
	

	
	AOELoral
	AOELskin
	AOELinhalation

	NOAEL (mammal) (mg/kg/d)
	5
	5
	5

	Body weight (kg)
	70
	70
	70

	Safety factor
	30
	30
	30

	AOEL(human) (mg/kg/d)
	0,17
	1,67
	0,17

	
	Otol
	Dtol
	Itol

	Tolerable exposure (human)(mg/person/d)
	11,7
	116,7
	11,7

	
	
	
	

	SPECIFIC VALUES OF EXPOSURE FOR THE TYPE OF APPLICATION

	
	
	
	

	D*M(H) (mg/person*kg a.s.)
	2,4
	
	

	D*A(H) (mg/person*kg a.s.)
	
	
	

	D*A(B) (mg/person*kg a.s.)
	
	
	

	D*A(C) (mg/person*kg a.s.)
	
	
	

	I*M (mg/person*kg a.s.)
	0,0006
	
	

	I*A (mg/person*kg a.s.)
	
	
	

	
	
	
	

	ESTIMATION OF OPERATOR EXPOSURE

	
	
	
	

	Mixing
	
	
	

	DM(H)
	0,0048
	
	

	IM
	0,000001
	
	

	
	
	
	

	Application
	
	
	

	DA(H)
	0
	
	

	DA(B)
	0
	
	

	DA(C)
	0
	
	

	IA
	0
	
	

	
	
	
	

	RISK ASSESSMENT
	
	
	

	
	
	
	

	DM(H)/Dtol
	0,0000411
	
	

	DA(H)/Dtol
	0
	
	

	DA(B)/Dtol
	0
	
	

	DA(C)/Dtol
	0
	
	

	IM/Itol
	0
	
	

	IA/Itol
	0
	
	

	
	
	
	

	Degree of exposure (E)
	0,0000412
	
	

	(in %)


	0,004124571


	
	


	German Model for the determination of the operator exposure.

	Post harvest treatment of fruits - 10 tons fruit/day



	PRODUCT DATA
	
	
	

	Product
	Magnate50 EC
	

	Active ingredient
	imazalil
	
	

	Concentration of the product (mg/ml)
	200
	
	

	Formulation type
	EC
	
	

	Application technique
	
	
	

	Use rate (kg a.s./t. fruit)
	0,002
	
	

	volume treated
	10
	
	

	
	
	
	

	AOEL CALCULATION
	
	
	

	
	AOELoral
	AOELskin
	AOELinhalation

	NOAEL (mammal) (mg/kg/d)
	5
	5
	5

	Body weight (kg)
	70
	70
	70

	Safety factor
	30
	30
	30

	AOEL(human) (mg/kg/d)
	0,17
	1,67
	0,17

	
	Otol
	Dtol
	Itol

	Tolerable exposure (human)(mg/person/d)
	11,7
	116,7
	11,7

	
	
	
	

	SPECIFIC VALUES OF EXPOSURE FOR THE TYPE OF APPLICATION

	
	
	
	

	D*M(H) (mg/person*kg a.s.)
	2,4
	
	

	D*A(H) (mg/person*kg a.s.)
	
	
	

	D*A(B) (mg/person*kg a.s.)
	
	
	

	D*A(C) (mg/person*kg a.s.)
	
	
	

	I*M (mg/person*kg a.s.)
	0,0006
	
	

	I*A (mg/person*kg a.s.)
	
	
	

	
	
	
	

	ESTIMATION OF OPERATOR EXPOSURE
	
	
	

	
	
	
	

	Mixing
	
	
	

	DM(H)
	0,048
	
	

	IM
	0,000012
	
	

	
	
	
	

	Application
	
	
	

	DA(H)
	0
	
	

	DA(B)
	0
	
	

	DA(C)
	0
	
	

	IA
	0
	
	

	
	
	
	

	RISK ASSESSMENT
	
	
	

	
	
	
	

	DM(H)/Dtol
	0,00041143
	
	

	DA(H)/Dtol
	0
	
	

	DA(B)/Dtol
	0
	
	

	DA(C)/Dtol
	0
	
	

	IM/Itol
	0,000001
	
	

	IA/Itol
	0
	
	

	
	
	
	

	Degree of exposure (E)
	0,00041246
	
	

	(in %)


	0,0412457143


	
	


	German Model for the determination of the operator exposure.

	Post harvest treatment of fruits - 50 tons fruit/day



	PRODUCT DATA
	
	
	

	Product
	Magnate50 EC
	

	Active ingredient
	imazalil
	
	

	Concentration of the product (mg/ml)
	200
	
	

	Formulation type
	EC
	
	

	Application technique
	
	
	

	Use rate (kg a.s./t. fruit)
	0,002
	
	

	volume treated
	50
	
	

	
	
	
	

	AOEL CALCULATION
	
	
	

	
	AOELoral
	AOELskin
	AOELinhalation

	NOAEL (mammal) (mg/kg/d)
	5
	5
	5

	Body weight (kg)
	70
	70
	70

	Safety factor
	30
	30
	30

	AOEL(human) (mg/kg/d)
	0,17
	1,67
	0,17

	
	Otol
	Dtol
	Itol

	Tolerable exposure (human)(mg/person/d)
	11,7
	116,7
	11,7

	
	
	
	

	SPECIFIC VALUES OF EXPOSURE FOR THE TYPE OF APPLICATION

	
	
	
	

	D*M(H) (mg/person*kg a.s.)
	2,4
	
	

	D*A(H) (mg/person*kg a.s.)
	
	
	

	D*A(B) (mg/person*kg a.s.)
	
	
	

	D*A(C) (mg/person*kg a.s.)
	
	
	

	I*M (mg/person*kg a.s.)
	0,0006
	
	

	I*A (mg/person*kg a.s.)
	
	
	

	
	
	
	

	ESTIMATION OF OPERATOR EXPOSURE
	
	
	

	
	
	
	

	Mixing
	
	
	

	DM(H)
	0,24
	
	

	IM
	0,00006
	
	

	
	
	
	

	Application
	
	
	

	DA(H)
	0
	
	

	DA(B)
	0
	
	

	DA(C)
	0
	
	

	IA
	0
	
	

	
	
	
	

	RISK ASSESSMENT
	
	
	

	
	
	
	

	DM(H)/Dtol
	0,002057143
	
	

	DA(H)/Dtol
	0
	
	

	DA(B)/Dtol
	0
	
	

	DA(C)/Dtol
	0
	
	

	IM/Itol
	0,000005
	
	

	IA/Itol
	0
	
	

	
	
	
	

	Degree of exposure (E)
	0,002062286
	
	

	(in %)


	0,20622857143


	
	


	German Model for the determination of the operator exposure.

	Foliar spray (e.g. gherkin) - 0.05 kg a.s./ha



	PRODUCT DATA
	
	
	

	Product
	Magnate 20 EC
	

	Active ingredient
	imazalil
	
	

	Concentration of the product (mg/ml)
	200
	
	

	Formulation type
	EC
	
	

	Application technique
	field crops
	

	Use rate (kg a.s./ha)
	0,05
	
	

	Area treated per day (ha)
	8
	
	

	
	
	
	

	AOEL CALCULATION
	
	
	

	
	AOELoral
	AOELskin
	AOELinhalation

	NOAEL (mammal) (mg/kg/d)
	5
	5
	5

	Body weight (kg)
	70
	70
	70

	Safety factor
	30
	30
	30

	AOEL(human) (mg/kg/d)
	0,17
	1,67
	0,17

	
	Otol
	Dtol
	Itol

	Tolerable exposure (human)(mg/person/d)
	11,7
	116,7
	11,7

	
	
	
	

	SPECIFIC VALUES OF EXPOSURE FOR THE TYPE OF APPLICATION

	
	
	
	

	D*M(H) (mg/person*kg a.s.)
	2,4
	
	

	D*A(H) (mg/person*kg a.s.)
	0,38
	
	

	D*A(B) (mg/person*kg a.s.)
	1,6
	
	

	D*A(C) (mg/person*kg a.s.)
	0,06
	
	

	I*M (mg/person*kg a.s.)
	0,0006
	
	

	I*A (mg/person*kg a.s.)
	0,001
	
	

	
	
	
	

	ESTIMATION OF OPERATOR EXPOSURE
	
	
	

	
	
	
	

	Mixing
	
	
	

	DM(H)
	0,96
	
	

	IM
	0,00024
	
	

	
	
	
	

	Application
	
	
	

	DA(H)
	0,152
	
	

	DA(B)
	0,64
	
	

	DA(C)
	0,024
	
	

	IA
	0,0004
	
	

	
	
	
	

	RISK ASSESSMENT
	
	
	

	
	
	
	

	DM(H)/Dtol
	0,008228571
	
	

	DA(H)/Dtol
	0,001302857
	
	

	DA(B)/Dtol
	0,005485714
	
	

	DA(C)/Dtol
	0,00020571
	
	

	IM/Itol
	0,0000206
	
	

	IA/Itol
	0,0000343
	
	

	
	
	
	

	Degree of exposure (E)
	0,0152777143
	
	

	(in %)


	1,52777142857


	
	


	German Model for the determination of the operator exposure.

	Foliar spray (e.g. roses, strawberries) - 0.40 kg a.s./ha



	PRODUCT DATA
	
	
	

	Product
	Magnate20 EC
	

	Active ingredient
	imazalil
	
	

	Concentration of the product (mg/ml)
	200
	
	

	Formulation type
	EC
	
	

	Application technique
	field crops
	

	Use rate (kg a.s./ha)
	0,4
	
	

	Area treated per day (ha)
	8
	
	

	
	
	
	

	AOEL CALCULATION
	
	
	

	
	AOELoral
	AOELskin
	AOELinhalation

	NOAEL (mammal) (mg/kg/d)
	5
	5
	5

	Body weight (kg)
	70
	70
	70

	Safety factor
	30
	30
	30

	AOEL(human) (mg/kg/d)
	0,17
	1,67
	0,17

	
	Otol
	Dtol
	Itol

	Tolerable exposure (human)(mg/person/d)
	11,7
	116,7
	11,7

	
	
	
	

	SPECIFIC VALUES OF EXPOSURE FOR THE TYPE OF APPLICATION

	
	
	
	

	D*M(H) (mg/person*kg a.s.)
	2,4
	
	

	D*A(H) (mg/person*kg a.s.)
	0,38
	
	

	D*A(B) (mg/person*kg a.s.)
	1,6
	
	

	D*A(C) (mg/person*kg a.s.)
	0,06
	
	

	I*M (mg/person*kg a.s.)
	0,0006
	
	

	I*A (mg/person*kg a.s.)
	0,001
	
	

	
	
	
	

	ESTIMATION OF OPERATOR EXPOSURE
	
	
	

	
	
	
	

	Mixing
	
	
	

	DM(H)
	7,68
	
	

	IM
	0,00192
	
	

	
	
	
	

	Application
	
	
	

	DA(H)
	1,216
	
	

	DA(B)
	5,12
	
	

	DA(C)
	0,192
	
	

	IA
	0,0032
	
	

	
	
	
	

	RISK ASSESSMENT
	
	
	

	
	
	
	

	DM(H)/Dtol
	0,0658285714
	
	

	DA(H)/Dtol
	0,0104228571
	
	

	DA(B)/Dtol
	0,0438857143
	
	

	DA(C)/Dtol
	0,001645714
	
	

	IM/Itol
	0,00016457
	
	

	IA/Itol
	0,00027429
	
	

	
	
	
	

	Degree of exposure (E)
	0,12222171429
	
	

	(in %)
	12,2221714286
	
	

	
	
	
	


	German Model for the determination of the operator exposure.

	Foliar spray (e.g. roses) - 2.40 kg a.s./ha



	PRODUCT DATA
	
	
	

	Product
	Magnate20 EC
	

	Active ingredient
	imazalil
	
	

	Concentration of the product (mg/ml)
	200
	
	

	Formulation type
	EC
	
	

	Application technique
	field crops
	

	Use rate (kg a.s./ha)
	2,4
	
	

	Area treated per day (ha)
	8
	
	

	
	
	
	

	AOEL CALCULATION
	
	
	

	
	AOELoral
	AOELskin
	AOELinhalation

	NOAEL (mammal) (mg/kg/d)
	5
	5
	5

	Body weight (kg)
	70
	70
	70

	Safety factor
	30
	30
	30

	AOEL(human) (mg/kg/d)
	0,17
	1,67
	0,17

	
	Otol
	Dtol
	Itol

	Tolerable exposure (human)(mg/person/d)
	11,7
	116,7
	11,7

	
	
	
	

	SPECIFIC VALUES OF EXPOSURE FOR THE TYPE OF APPLICATION

	
	
	
	

	D*M(H) (mg/person*kg a.s.)
	2,4
	
	

	D*A(H) (mg/person*kg a.s.)
	0,38
	
	

	D*A(B) (mg/person*kg a.s.)
	1,6
	
	

	D*A(C) (mg/person*kg a.s.)
	0,06
	
	

	I*M (mg/person*kg a.s.)
	0,0006
	
	

	I*A (mg/person*kg a.s.)
	0,001
	
	

	
	
	
	

	ESTIMATION OF OPERATOR EXPOSURE
	
	
	

	
	
	
	

	Mixing
	
	
	

	DM(H)
	46,08
	
	

	IM
	0,01152
	
	

	
	
	
	

	Application
	
	
	

	DA(H)
	7,296
	
	

	DA(B)
	30,72
	
	

	DA(C)
	1,152
	
	

	IA
	0,0192
	
	

	
	
	
	

	RISK ASSESSMENT
	
	
	

	
	
	
	

	DM(H)/Dtol
	0,39497142857
	
	

	DA(H)/Dtol
	0,0625371429
	
	

	DA(B)/Dtol
	0,26331428571
	
	

	DA(C)/Dtol
	0,009874286
	
	

	IM/Itol
	0,00098743
	
	

	IA/Itol
	0,001645714
	
	

	
	
	
	

	Degree of exposure (E)
	0,73333028571
	
	

	(in %)
	73,3330285714
	
	

	
	
	
	


