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LEVEL 1

Imazalil

Statement of subject matter and purpose for which the 

mo​no​graph was pre​pa​red
1.1 Purpose of the monograph (Document A)
This monograph is submitted to  support the first inclusion of the existing active substance imazalil in Annex I, according to Commission Regulations (EEC) No 3600/92 and 993/94.

1.2 Identiy of the active substance (Annex IIA 1)

1.2.1 Name and address of applicants for inclusion of the active substance in Annex I (Annex IIA 1.1)
Three dossiers were submitted by the following notifiers :

 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

1.2.2 Manufacturer 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

1.2.3 Common name

Imazalil (ISO, BSI, ANSI )

 (Enilconazole is synonymous with imazalil) 

1.2.4 Chemical name
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
1.2.5 Manufacturer's code numbers

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 

1.2.6 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

 1.2.7 Molecular formula, molecular mass and structural formula (Annex IIA 1.7)
Molecular formula: C14H14Cl2N2O

Structural formula:

[image: image1.wmf]
Molecular mass: 297.18

1.2.8 Method or methods of manufacture (Annex IIA 1.8)

Confidential information, see Annex C

1.2.9 Specification of the purity of the active substance (Annex IIA 1.9)

975 ± 25 g/kg 
1.2.10 Identity of inactive isomers, impurities and additives (Annex IIA 1.10)

Confidential information, see Annex C

1.2.11 Analytical profile of batches (Annex IIA 1.11) 

Confidential information, see Annex C

1.3a Identity of the plant protection product FUNGAFLOR 500 EC (Annex IIA 3.1; Annex IIIA 1)

1.3.1a 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

1.3.2a Manufacturer or manufacturers of the plant protection product (Annex IIIA 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

1.3.3a Type of the preparation and code (Annex IIIA 1.5)

Physical state : Emulsifiable Concentrate 

1.3.4a Function (Annex IIIA 1.6)

Fungicide

1.3.5a Composition of the preparation (Annex IIIA 1.4)

EC containing 500 g imazalil/l

Other components of the formulation : Confidential information, see Annex C

1.4a Uses of the plant protection product FUNGAFLOR 500 EC

1.4.1a Fields of use (Annex IIA 3.3; Annex IIIA 3.1)

Post-harvest treatment

1.4.2a Effects on harmful organisms (Annex IIA 3.2; Annex IIIA 3.2)

Fungitoxic and fungistatic action
1.4.3a Summary of intended uses (Annex IIA 3.4; Annex IIIA 3.3 to 3.7, 3.9)

Table 1.4.3a-1 Harmful organisms controlled by FUNGAFLOR 500 EC

	Crop
	Disease or pest controlled



	Bananas
	Crown rot pathogens :

Colletotrichum musae

Fusarium moniliforme

Fusarium pusilum

Fusarium semitectum

Verticillium theobromae

Verticillium sp.

	Citrus fruits
	Storage diseases :

Penicillium digitatum

Penicillium italicum

Penicillium expansum

Diaporthe citri

Diplodia natalensis

Alternaria citri

Botrytis spp.

Alternaria spp.
Phomopsis spp. 

	Pome fruits (apples and pears)
	Storage diseases :

Penicillium expansum
Gloeosporium sp.

	Melons 
	Storage diseases :

Penicillium sp.

Fusarium sp.

 Alternaria sp.

	Plant and ware potatoes 
	storage diseases :

Polyscytalum pustulans

Phoma exigua var. foveata

Helminthosporium solani

Fusarium sulphureum

Fusarium culmorum

Fusarium roseum var. sambucinum


Table 1.4.3a-2 Summary of intended uses of FUNGAFLOR 500 EC

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



	citrus fruits
	-
	post harvest diseases
	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 diseases
	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 inedible peel (melons)
	-
	post harvest diseases
	EC 500 g/l
	drench
	375-450 ppm a.s.
	post 

harvest

	
	
	
	
	wax
	2000 ppm a.s.
	

	potatoes (plant and ware potatoes)
	-
	storage diseases
	EC 500 g/l
	spray
	10-15 g a.s./ton tubers
	post 

harvest




1.4.4a Information on authorizations in EU Member States (Annex IIIA 12.1)
The information on authorizations is given in Appendix A of the Annex B

1.3b Identity of the plant protection product FUNGAFLOR 100 EC (Annex IIA 3.1; Annex IIIA 1)
1.3.1b Current, former and proposed trade names and development code numbers (Annex IIIA 1.3)
International trade-mark : FUNGAFLOR 100 EC

Code number : AB023979

1.3.2b Manufacturer or manufacturers of the plant protection product (Annex IIIA 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

1.3.3b Type of the preparation and code (Annex IIIA 1.5)

Physical state : Emulsifiable Concentrate 

1.3.4b Function (Annex IIIA 1.6)

Fungicide

1.3.5b Composition of the preparation (Annex IIIA 1.4)

EC containing 100 g imazalil/l

Other components of the formulation : Confidential information, see Annex C

1.4b Uses of the plant protection product FUNGAFLOR 100 EC

1.4.1b Fields of use (Annex IIA 3.3; Annex IIIA 3.1)

Horticulture 

1.4.2a Effects on harmful organisms (Annex IIA 3.2; Annex IIIA 3.2)

 Fungitoxic and fungistatic action 

1.4.3b Summary of intended uses (Annex IIA 3.4; Annex IIIA 3.3 to 3.7, 3.9)

Table 1.4.3b-1 Harmful organisms controlled by FUNGAFLOR 100 EC

	Crop
	Disease or pest controlled



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

Microsphaera olphitoides

Podosphaera oxyacanthae

	Cucurbits
	powdery mildew : Sphaerotheca fuliginea
Mycosphaerella citrulina

	Tomatoes and peppers
	powdery mildew : Oidopsis (Leveillula) taurica
Botrytis cinerea
Oidium lycopersici


Table 1.4.3b-2 Summary of intended uses of FUNGAFLOR 100 EC

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



	cucurbits edible peel
	G
	powdery mildew
	EC 100g/l

EC 200 g/l
	max 10-12 applications with 7-10 days interval
	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 applications 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 applications
	(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
	-


(*) field or greenhouse

1.4.4b Information on authorizations in EU Member States (Annex IIIA 12.1)
The information on authorizations is given in Appendix A of the Annex B
1.3c Identity of the plant protection product FUNGAFLOR 50 LS (Annex IIA 3.1; Annex IIIA 1)
1.3.1c Current, former and proposed trade names and development code numbers (Annex IIIA 1.3)
International trade-mark : FUNGAFLOR 50 LS

Code number : BB023979

1.3.2c Manufacturer or manufacturers of the plant protection product (Annex IIIA 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

1.3.3c Type of the preparation and code (Annex IIIA 1.5)

Physical state : LS, solution for seed treatment

1.3.4c Function (Annex IIIA 1.6)

Fungicide

1.3.5c Composition of the preparation (Annex IIIA 1.4)

LS containing 50 g imazalil/l

Other components of the formulation : Confidential information, see Annex C

1.4c Uses of the plant protection product FUNGAFLOR 50 LS

1.4.1c Fields of use (Annex IIA 3.3; Annex IIIA 3.1)

Agriculture (seed treatment) 

1.4.2c Effects on harmful organisms (Annex IIA 3.2; Annex IIIA 3.2)

Fungitoxic and fungistatic action
1.4.3c Summary of intended uses (Annex IIA 3.4; Annex IIIA 3.3 to 3.7, 3.9)

Table 1.4.3c-1 Harmful organisms controlled by FUNGAFLOR 50 LS

	Crop
	Disease or pest controlled



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

Helminthosporium gramineum



Table 1.4.3c-2 Summary of intended uses of FUNGAFLOR 50 LS

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



	cereals
	F
	seed born diseases
	LS 

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

applicable




1.4.4c Information on authorizations in EU Member States (Annex IIIA 12.1)
The information on authorizations is given in Appendix A of the Annex B
1.3d Identity of the plant protection product NECTEC P (Annex IIA 3.1; Annex IIIA 1)
1.3.1d 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

1.3.2d Manufacturer or manufacturers of the plant protection product (Annex IIIA 1.2)
a) Manufacturer of the active substance:

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) Producers of the formulation:

Sema Vinyl 

Mr. Mertens

11, Wavreumont

B-4970 Stavelot, Belgium

tel: 
32/80/86.23.18,  

fax: 
32/80/88.01.82.

CECA

Mr. Reiman

Stallestraat 63, bus 1

B-1180 Brussel, Belgium

tel: 
32/2/370.20.56,  

fax: 
32/2/332.29.01.

1.3.3d Type of the  preparation and code (Annex IIIA 1.5)

Physical state : PA, paste

1.3.4d Function (Annex IIIA 1.6)

Fungicide

1.3.5d Composition of the preparation (Annex IIIA 1.4)

 PA containing  g imazalil/l

Other components of the formulation : Confidential information, see Annex C

1.4d  Uses of the plant protection product NECTEC P

1.4.1d  Fields of use (Annex IIA 3.3; Annex IIIA 3.1)

Wound healing treatment

1.4.2d  Effects on harmful organisms (Annex IIA 3.2; Annex IIIA 3.2)

Fungitoxic and fungistatic action
1.4.3d  Summary of intended uses (Annex IIA 3.4; Annex IIIA 3.3 to 3.7, 3.9)

Table 1.4.3d-1 Harmful organisms controlled by NECTEC P

	Crop
	Disease or pest controlled



	Trees
	Nectria sp.

Chondostereum sp.

Ceratocystis sp.

Polyporus sp.

Fomes sp.

Armillaria sp.


Table 1.4.3a-2 Summary of intended uses of NECTEC P

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



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


1.4.4d  Information on authorizations in EU Member States (Annex IIIA 12.1)
The information on authorizations is given in Appendix A of the Annex B
1.3e Identity of the plant protection product  MAGNATE 50 EC (Annex IIA 3.1; Annex IIIA 1)

1.3.1e Current, former and proposed trade names and development code numbers (Annex IIIA 1.3)

MAGNATE 50 EC, IMPALA 

1.3.2e Manufacturer or manufacturers of the plant protection product (Annex IIIA 1.2)
    Makhteshim Chemical Works

    P.O.BOX 60

    Beer-Sheva 84100

    ISRAEL

1.3.3e Type of the preparation and code (Annex IIIA 1.5)
Physical state : Emulsifiable Concentrate

1.3.4e Function (Annex IIIA 1.6)
Fungicide

1.3.5e Composition of the preparation (Annex IIIA 1.4)
Confidential information, see Annex C

1.4e  Uses of the plant protection product MAGNATE 50 EC

1.4.1e  Fields of use (Annex IIA 3.3; Annex IIIA 3.1)

Post-harvest treatment of fruits

1.4.2e  Effects on harmful organisms (Annex IIA 3.2; Annex IIIA 3.2)

Fungitoxic and fungistatic action
1.4.3e  Summary of intended uses (Annex IIA 3.4; Annex IIIA 3.3 to 3.7, 3.9)

See information on authorization in Appendix A of the Annex B.

1.4.4e  Information on authorizations in EU Member States (Annex IIIA 12.1)
The information on authorizations is given in Appendix A of the Annex B.

1.3f Identity of the plant protection product SANAZIL 800 EC (Annex IIA 3.1; Annex IIIA 1)

1.3.1f Current, former and proposed trade names and development code numbers (Annex IIIA 1.3)

SANAZIL 800 EC

1.3.2f 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 

1.3.3f Type of the preparation and code (Annex IIIA 1.5)
Physical state : Emulsifiable Concentrate

1.3.4f Function (Annex IIIA 1.6)
Fungicide 

1.3.5f Composition of the preparation (Annex IIIA 1.4)
Confidential information, see Annex C

1.4f  Uses of the plant protection product SANAZIL 800 EC

1.4.1f  Fields of use (Annex IIA 3.3; Annex IIIA 3.1)

Post harvest treatment of fruits

1.4.2f  Effects on harmful organisms (Annex IIA 3.2; Annex IIIA 3.2)

Fungitoxic and fungistatic action
1.4.3f  Summary of intended uses (Annex IIA 3.4; Annex IIIA 3.3 to 3.7, 3.9)

Table 1.4.3f-1 Harmful organisms controlled by SANAZIL 800 EC

	Crop
	Disease or pest controlled

	Pome fruits (apples and pears)
	Soft rot 


1.4.4f  Information on authorizations in EU Member States (Annex IIIA 12.1)

At this time, no products of Sanachem are registered in E.U. Member States

LEVEL 2

Imazalil

Reasoned statement of the overall conclusions drawn by the Rapporteur Member State

2.1 Identity

All points of Annex IIA and IIIA sections have been addressed and the information supplied is generally acceptable.

The identity and comparability of the technical active substances are described and discussed under point [B.1.1.12] of Annex C.

The imazalil content shall be declared (not less than 975 g/kg) and, when determined, the content obtained shall not differ from that declared by more than ± 25 g. (FAO specification 335/TC/S (1990)

2.2 Physical and chemical properties

Imazalil is a member of the phenylimidazole chemical family with fungicidal properties. It is formulated as emulsifiable concentrate, soluble liquid, soluble powder, paste and formulation for seed treatment.

Its properties such a explosivity, flammability, oxidizing activiy do not create any concern about its safety.

2.3 Details of uses and further information

2.3.1 Information on uses

Information on uses is given on point B.3 of Annex B.

The notifiers have to clarify the GAP for each intended use. Those informations should be summarized in FAO tables (documents E).

This  information is necessary for the foliar spray applications (application rate in g a.s./hl, number hl water/ha depending on the crop, crop stages...), the post harvest treatments of fruits and potatoes (application rate in g a.s./l water, g a.s./ ton commodity,...), the seed treatments

2.3.2 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
Following PHI are proposed : 1-3 days in cucurbits with edible peel, 3 days in tomatoes and peppers.

No other waiting periods are required.

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 contaminated 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 combus​tion 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 transforma​tion products to inorganic gases or solid ash residues.

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

2.4 Impact on human and animal health

2.4.1 effects having relevance to human and animal health arising from exposure to the active substance or to its transformation products

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. Radioacti​vity 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, after oral or intravenous administration, 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 percuta​neous 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.

Table 2.4.1-1 : Summary of acute toxicity of imazalil

	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,  diffe​rent 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, 

(95 %) 

(Makhteshim)
	not a  sensitizer
	Dreher, 1990c


Table 2.4.1-2 : Summary of short term-toxicity of Imazalil

	Type of test

Test species
	Test substance

purity


	Results
	References

	
	
	NOAEL

(mg/kg bw/day)
	LOAEL

(mg/kg bw/day)
	Critical effects
	

	21 days, der​mal, rabbit
	tech. product, imazalil base, 98.1% (Janssen)
	160
	-
	      - 
	Teuns et al., 1991

	28 days, oral, rat 
	tech. product, 98%  (Makhtes​him)
	_ : 14.2
	_ : 143.1
	decrease weight of testes
	Gur, 1990

	
	
	_ : 11.3
	_ : 148.5
	increase weight of liver
	

	90 days, oral, rat 
	98%  (Makhtes​him)
	_ : 4
	_ : 18.78
	liver changes
	Gur, 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 chan​ges)
	Verstraeten, 1989


Table 2.4.1-3 : 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, 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


Table 2.4.1-4 : 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 poten​tial
	Til et al., 1985

	
	
	_ : 4.7
	_ : 19.7
	
	

	24 months, oral, mouse
	tech. product, imazalil base, unknown purity (Janssen Phar​maceutica)
	_ : 8.08
	_ : 33.4
	Liver changes, neo​plastic nodules, hepa​tocytic neoplams, no carcinogenic potential
	Verstraeten et al., 1993

	
	
	_ : 9.91
	_ : 41.6
	
	


Table2.4.1-5 : 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, ima​zalil base, 96.4% (Janssen Pharma​ceutica)
	20
	80
	increased dura​tion of gestation, effects on pups related to mater​nal toxicity

no effect on fertily
	Dirkx et al., 1992

	teratogenicity, oral, rat
	tech. product, ima​zalil 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, ima​zalil base, 99.9 % (Janssen Pharma​ceutica)
	maternal tox : 40
	maternal tox : 80
	no teratogenic effect

embryotoxicty at maternal toxic doses
	Gillardin et al., 1988

	
	
	embryo. tox : 40
	embryo. tox : 80
	
	

	teratogenicity, oral, rabbit
	tech. product, ima​zalil base, 99 % (Janssen Pharma​ceutica)
	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 : -
	
	


2.4.2 Acceptable daily intake (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)

2.4.3 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 331.2 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 bw/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 bw/d  or   0.2 mg/kg bw/d

Assuming an 8 hour working day for a 70 kg person, ventilating 1.2 m3/h, te AOELinhalation can also be expressed as a TLV value of 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 subacute oral (rat) and dermal (rabbit) NOAEL indicates 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 an oral  NOAEL of 5 mg/kg bw/d was determined, therefore a repeated dose dermal NOAEL of 50 mg/kg bw/d is assumed. 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 bw/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 bw/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.

2.4.4 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

2.4.5 Impact on human or animal health arising from exposure to the active substance or to impurities contained in it.

Health risk for humans : 
Imazalil, in high doses, may be acutely harmful by inhalation of via the oral route and is not a skin irritant, but a severe eye irritant. This leads to its classification and labelling (cfr. infra).

Individuals with a history of allergy, pre-existing dermatitis, skin or eye disorders, should take extra care in handling imazalil, because the disorder may be aggravated by exposure to this product. Breathing of vapours or sprays (mists) may aggravate acute or chronic asthma, and inflammatory or fibrotic pulmonary disease (Tier I, point 5.9.4/01, Makhteshim, MCW file n°.R-5390). Acute eczematous contact dermatitis may occur after skin exposure (Van Hecke and De Vos, 1983).

The risk for humans that genotoxicity, reproductive or developmental toxicity, long term organ toxicity, or carcinogeni​city will develop from the repetitive, adequate use of imazalil, or that the substance will accumulate in the body, is negligible.

Prolonged exposure of severely debilitated subjects or a 9 week oral treatment (3 g/d) of healthy volunteers with a molecule belonging to the same chemical family, miconazole, did not produce adverse effects on renal or hepatic function or on bone marrow ( Ehrlich et al.,1986).

Health risk for animals :
Imazalil is harmful by inhalation and via the oral route. It has a low dermal toxicity, but is a severe eye irritant. Sedation and skin scaling or thickening are temporary effects, which reverse back to normal when exposure to imazalil stops. In long term studies, The general health status and the vital physiological functions (cardiac activity, haematology, endocrine system)were not adversely affected.

Exposure resulting form the application of formulations containing  imazalil :
FUNGAFLOR 100 EC is used in greenhouses for foliar applications on cucurbits, roses, ornementals, peppers, tomatoes and berries.

FUNGAFLOR 500 EC is used in spray tunnels, spray cabins, etc., for post-harvesting treatment of fruits.

FUNGAFLOR 50LS is used for seed dressing in a seed treating chamber.

NECTEC paste is used  in horticulture and on ornemental trees, for tree-wounds and is applied by a spatula or a brush.

MAGNATE 50 EC is used in the field, for foliar application of vegetables and ornementals, by drench, dip, spray or incorporation into the wax for postharvest diseases of fruits and vegetables, and in seed treatment by special equipment for dry application or application on slurry.

Operator exposure :
The UK model for operator exposure estimation shows a sufficient margin of safety between estimated and tolerated operator exposures for FUNGAFLOR 100 EC. The result indicates an exposure, with or without gloves, < 1% of the AOEL ( AOEL inhalation: 0.17 mg/kg/d and dermal: 1.7 mg/kg/d). Gloves are, however, recommended since this formulation is a skin sensitizer.

Applications of FUNGAFLOR 500 EC or FUNGAFLOR 50 LS  give very limited exposures since all treatments are performed in closed systems. For, e.g., the foliar spray, it has been demonstrated that the exposure is far below the accepted level, resulting in a large margin of safety.

For NECTEC paste, no operator exposure has been calculated since its use will not result in any systemic operator exposure.

Sufficient margins of safety between estimated and tolerated operator exposures also exist for MAGNATE 50 EC. According to the German model, the estimated exposure of the operator in post-harvest treatment during mixing is below 1% of the AOEL. This application takes place in closed  systems. For foliar application, the estimated exposure, during mixing and treatment, was calculated using 3 different application rates and never exceeded 23% of the AOEL.

Bystander exposure :
Bystander exposures were not estimated for FUNGAFLOR 100EC, FUNGAFLOR 500 EC and FUNGAFLOR 50 LS, since all are used in a confined environment. Bystanders will not be exposed to NECTEC paste or MAGNATE 50 EC, applied under the recommended application mode.

Worker exposure :
Estimation of worker exposure, entering the confined environments after application, was judged not justified. Entrance during or shortly after treatment is not necessary and the half-life of imazalil in air is less than 2 h.

Dermal absorption studies :
Dermal absorption studies in animals or man are not requested because of several reasons:

- imazalil did not cause systemic toxicity up to dose levels of 2000 mg/kg dermally.

- a large margin of safety exists with regard to operator exposure with respect to the AOELdermal.

Human exposure resulting from ingestion of residues :
- The Theoretical Maximal Daily Intake (TMDI) resulting form expected uses of Janssen Pharmaceutica preparations amounts up to 100% of the ADI (calculation according to the WHO model).

- A more realistic intake calculation (Estimated Maximal Daily Intake: EMDI), essentially based on actual residues in edible fractions of the treated commodities falled within acceptable limits (28% of ADI).

- Taking also into account that established and proposed MRLs are higher than the mean residue level and that only a fraction of commodities are treated with imazalil, it may be concluded that exposure of the consumer to imazalil through residues in food does not induce any significant health risk.

2.5 Methods of analysis

2.5.1 Analytical methods for analysis of the active substance as manufactured

The principle of the method is based on gas chromatography on capillary column coated with 5% phenylmethyl siloxane phase and a detection by FID. 

There is also a CIPAC method available, collaboratively tested on  standard glass packed column.

The capillary method ensures the determination of impurities and decomposition compounds.

2.5.2 Analytical methods for formulation analysis

The principle of the method is based on gas chromatography on packed column with TSD or FID detection.

The methods were published by CIPAC in 1991.

2.5.3 Analytical methods for residue analysis

Imazalil is determined by gas chromatography with electron capture detector or mass selective detector.

The limits of determination are depending upon recovery and matrix.

- plants, foodstuffs, feedingstuffs : 0.05-0.1 mg/kg

- soil : 0.025 mg/kg

- water : 0.04 μg/l

- air : 0.00091 mg/m3
- animal and human body fluids : 2 μg/kg

All the presented methods were validated.

2.6 Definition of the residues

2.6.1 Definition of the residues relevant to MRLs

Plant products.
Imazalil is applied on commodities following 3 kinds of treatments.

- When applied in post harvest imazalil undergoes very limited degradation during storage at low temperature.

- Data obtained on leaves of banana plants or of cucumbers after foliar treatment indicate that imazalil itself remains an indicator of the residue level, at least for applications with short PHI. However, there is no study strictly in line with the intended uses in fruiting vegetables.

- After seed treatment in cereals, radioactivity was transported to the green part of the plant. No identification of the nature of the residue in grains at harvest was made due to the very low level of total radioactivity present. However the parent compound was a major component of the residue in forage and straw.

- There is no information for the behaviour of the compound after treatment of seed potatoes.

The nature of metabolites in plants is grossly the same as in the rat. The main steps of the degradation pathway are the same: oxidative O-dealkylation, imidazole oxidation and imidazole N-dealkylation.

The residue definition for plants products based on the current information may therefore be proposed as the parent compound only.

Animal products.


Studies on goat and laying hens indicated that imazalil is largely metabolized. Identification of the nature of the residue in milk, eggs and other edible tissues lead to an important number of various metabolites. Small amounts of parent compound were recovered in all tissues and eggs but not in milk. The nature of the major component of the residue depends upon the commodity: imazalil in goat liver, FK 772 in goat kidney, FK772 and FK 284 in goat muscle, FK 1524 in goat fat; laying hens : inaccuracies in the characterization of the metabolites.

Metabolism in goat follows the same major routes of degradation as the metabolism  in the rat, although a larger number of metabolites are identified in the case of the goat.

The residue definition for animal products can be :

- the parent compound only (however in this case there is a problem for the milk as imazalil cannot be considered as a good indicator of the actual residues);

- imazalil and all metabolites oxydable to 2,4-dichlorobenzoic acid (in this case a method of analysis has to be developed).

- based on single metabolites (this solution is complex and would require the availability of numerous analytical standards).

2.6.2 Definition of the residues relevant to the environment

The degradation of imazalil does not lead to environmentally significant residues in soil, water and air. 

So, the residue is defined as the parent substance itself. 
2.7 Residues

2.7.1 Residues relevant to consumer safety

The intended uses provided by Janssen Pharmaceutica are summarised in annex B, section B.6.4.

Residues from these uses may result in the following commodities: citrus fruits, pome fruits, bananas, tomatoes, peppers, cucurbits edible and inedible peel and potatoes. There are no or only insignificant residues in cereal grains following a seed treatment with imazalil.

The actual intake of these residues (taking into account that inedible fraction of some commodities, such as peels of citrus fruits, bananas and potatoes, is removed before consumtion) is acceptable.

2.7.2 Residues relevant to worker safety

Exposure of the worker is discussed under 2.4.5.

2.7.3 compliance with existing MRLs and/or proposed MRLs

 EC MRLs have been established in the framework of directive 90/642/EEC. Relevant directives for imazalil residues are directives 93/57/EEC, 93/58/EEC and 95/61/EC. The current situation is summarised in the following table.

Table 2.7.3 : Community MRLs (directives 93/57/EEC, 93/58/EEC and 95/61/EC)

	Products to which MRLs apply
	MRLs (mg/kg)

	citrus

pome fruit

strawberries

bananas

cucurbits edible peel

melons

ware potatoes

tea

hops

cereals

other products of plant origin

products of animal origin
	5

5

open position

2

0.2

open position

5

0.1*

0.1*

0.02*

0.02*

0.02*


2.7.3.1 Compliance with existing EC MRLs

Citrus: the EC MRL of 5 mg/kg is confirmed by the data base provided.

Pome fruit: the EC MRL of 5 mg/kg is in line with residue data obtained from trials with dip treatments using similar concentrations as drench treaments. New data according to drench treatments should be provided to confirme the residue level.

Strawberries: this use is not supported by Janssen Pharmaceutica. The open position can therefore be replaced by the limit of determination unless a national authority or another producer of the as has shown an interest in generating the necessary residue data before 1st january 1998.

Bananas: the EC MRL of 2 mg/kg is confirmed by the data base provided.

Cucurbits edible peel: the EC MRL of 0.2 mg/kg is supported by the data base provided. However the number of trials is not sufficient for a major crop. Additional trials should be carried out.

Melons: from the data provided by Janssen Pharmaceutica and other informations provided by national authorities for the establishment of ec MRLs in the framework of directive 90/642/EEC, an MRL of 1 mg/kg can be proposed in place of the current open position.

Ware potatoes: the EC MRL of 5 mg/kg is confirmed by the data base provided. However, information in relation to the yield of treatment following the current application methods should be provided.

Hops and tea: EC MRL of 0.1* mg/kg.

Cereals: the EC MRL of 0.02* mg/kg is confirmed by the information provided concerning the metabolism of imazalil in cereals after seed treatment.

Other products of plant origin: the EC MRL of 0.02* indicating the level of the limit of determination to use for monitoring purpose is realistic.

Products of animal origin: as no feeding studies were provided for animals which may be exposed to residues of imazalil, the current EC MRL of 0.02* mg/kg cannot be confirmed or modified

2.7.3.2 Proposed MRL
Tomatoes and peppers : Janssen Pharmaceutica intends to extend uses of imazalil to tomatoes and peppers grown in glasshouse conditions. The residue data on tomatoes allow to propose an MRL of 0.5 mg/kg for tomatoes. Specific data for peppers are required before fixing an MRL on this crop. 

2.8 Fate and behaviour in the environment

2.8.1 Fate and behaviour in soil

Routes of degradation :
The routes of degradation of imazalil were studied in a lab test. Imazalil was transformed to more polar products (extractable metabolites), the major part of which (a​bout 70 %) was iden​ti​fied as 1-[2(2,4-di​chlo​rop​he​nyl)]-2-hy​droxye​thyl-1H-imi​dazole (R 14821), the product of an O-deal​kylation of imazalil. Identification of the other metabolites was not performed.

No accumulation of extractable transformation products oc​cur​red. It was shown that no metabolite had a concentration higher than the threshold value of 10 % of the initial active substance concentration. After one year a large amount of imazalil was transformed to CO2 (21.6%) and soil bound residue (32.4 %).

Rate of degradation :
The notifier provides one study of aerobic metabo​lism in laboratory  (DT50 of 80 days and DT90 of 1 year) . 3 studies of dissipation in the field were made in Germany (DT50 of  4-5 days and DT90 of 54-68 days)

Studies investigating the rate of de​gradation in other experimental conditions were missing (2 other soils in the lab, at 10°C,other pedoclimatic regions, on formu​lations)​.
Mobility :
- The adsorption studies (2 studies on 4 and 8 soils give Koc means of 5482 and 4389) and the fresh and aged residue leaching studies made on several soils in the lab (average penetration of fresh residue is less than 5 cm)  show that imazalil is immobile in soil and will have no impact on the ground water. 

- It can be expected from the results of the leaching study with aged residue that metabolite R 14821 is more mobile (small amounts found at 7.5-15 cm deep). 

PEC soil :
PECsoil  was calculated assuming the following worst case situation : foliar sprays on roses at an application rate of 450 g a.s./ha, 50 % of the dose reaching soil, DT50 of 5 days, 5 cm soil, 1.5 kg/dm3. PECsoil = 300 μg a.s./ kg soil at day 0,

An estimation was made by one notifier taking into account the same worst case situation of foliar spray on roses but with repeated applications (5 applications of 450 g a.s. during the growing season). In this case the maximum concentration at the end of the growing season = 1.016 mg a.s./kg soil.

2.8.2 Fate and behaviour in water

Hydrolysis :
No hydrolysis of the a.s. occurred when incubated for 61 days, in the dark, at 20°C, at pH 5-7-9

Phototransformation :
Imazalil is transformed to more polar products, and is ultimately mineralized. Photoproducts have similarities with known animal metabolites. The rate of degradation is difficult to estimate due to the presence of acetone as photosensitizer.

Water/sediment studies (aerobic and anaerobic) :
- One study was performed to investigate the fate of imazalil in the aquatic compartments of the environ​ment (soil water, brook sediment, sludge from waste water treatment plant) under aerobic conditons in the laboratory. This study demonstrates that adsorption onto sediment and suspended particles is the main route of disspation of imazalil from the aqueous phase. The DT50 in the aqueous phase is less than 2 days for the three incuba​tion systems. At the end of the incubation period (90 days), the major part of the initial concentration (brook sediment : 53.5%; waste water plant sludge solid : 36.8%; soil : 60.7)  is adsorbed on the sediment. 90% of those fractions is unchan​ged imazalil.

Due to numerous deviations from the protocol, the quality of the water/sediment study is very poor.

- The behaviour of imazalil in the cases of soil/water system and brook sediment/brook water was investigated under anaerobic conditions during one year. Imazalil disappears from the aqueous phase by adsorption onto the soil or the brook sediment.

PEC surface water and ground water :
- The PEC for surface water were calculated assuming the worst case of foliar sprays applied outdoor (roses at 450 g as./ha). The concentration in  water at time = 0 with a drift from 5 m of the water surface was 0.0075 mg a.s./l

- It was not relevant to calculate the PEC ground water since imazalil is strongly adsorbed on soil and will not migrate to the ground water.

2.8.3 Fate and behaviour in air

Imazalil has a low volatility and a low persistence in air (estimated half life is 1.8 hour). The contamination by this way is negligible.

2.9 Effects on non-target species

2.9.1 Effects on terrestrial vertebrates

Toxicity to birds :
-The LD50 were determined for two species : 

The first study was performed on the ring-necked pheasant (LD50 = 2000mg/kg bw) which is not a species recommended by the Directive. 

A bibliographic reference mentioned a less favorable toxicity value for the Japanese quail (LD50 = 510 mg/kg). 

- LC50 for the mallard duck is > 5620 mg/kg food;  NOEC in this study is 316 mg/kg food

- Reproduction study was performed on mallard duck : NOEC was 250 mg/kg food

TER birds :
Two types of formulations are susceptible to contaminate the feed of birds :

- All the TER concerning the effects of imazalil in the case of foliar sprays  are far above the threshold values of 10 for the TERa and TERst, and 5 for the TERlt. In the worst case situation of roses (450 g a.s./ha) TERa = 130, TERst = 431, TERlt = 19. It is concluded that foliar sprays used outdoor have no impact on the birds.

- For the seed dressing, TERlt attains the threshold value of 5. Therefore it would be necessary to have more information about the impact of this type of formulations on the birds.

TER small mammals :
Two types of formulations are susceptible to contaminate the feed of small mammals :

- TERlt in the case of foliar sprays are below the threshold value of 5 : TERlt = 1 in the case of a shrew eating small  insects in a rose field treated with 450 g a.s. /ha. TERlt = 5 in the case of a shrew eating small  insects in a cucurbits field treated with 75 g a.s. /ha.

- TERlt in the case of seed dressing (field vole eating protected seeds) is = 0.23; TERa (15) in this case is just above the threshold value of 10.

Information concerning the possible risk of imazalil to small mammals after foliar sprays and seed treatment is required.

2.9.2 Effects on aquatic species

Acute toxicity 
Imazalil is very toxic to fish, daphnia and algae : LC50 are in the range 0.87- 3.5 mg a.s./l. 

Acute TERsw, based on the worst case application rate of 450 g .s./ha of foliar treatment of roses, are > 100 indicating a low risk of acute effect for aquatic species.

No information concerning the formulations was provided.

Chronic toxicity
No tests on chronic toxicity to fish, daphnia and algae were provided. In the case of foliar sprays with several applications during the growing season, risk of continuous or repeated exposure exists. More information about this item is required.

Bioaccumulation
Bioaccumulation in fish is moderate : BCF of imazalil in rainbow trouts are respectiviely 48.7 and 63.8 for the two concentrations tested. Fish eliminated and transformed the a.s. which prevented build-up in the tissues.

Sediment dwelling organisms
The sediment is the compartment of concern : at the end of the incubation period (90 days) of the water/sediment study in aerobic conditions, respectively 53.5, 36.8 and 60.7 % of the initial dose were present in the solid phase. More than 90 % of those fractions is unchanged imazalil. Chronic toxicity test with a sediment dwelling organism (Chironomus riparius) shows that the NOEC was 0.2 mg/l in water or 165.4 mg/kg in sediment.

The TERlt (NOEC Chironomus/ Initial concentration for the worst case) = 25 indicating a low risk for the sediment dwelling organisms. 

2.9.3 Effects on bees and other arthropods

Honeybees :
For honeybees the Hazard Ratio is defined as the ratio of the maximum appliation rate per ha  (g a.s. / ha) and the LD50 ( μg a.s./bee). A Hazard Ratio lower than 50 means a low risk for bees; a Hazard Ratio higher than 2500 means a high risk for bees.

The maximum application rate covers the foliar treatment of roses equivalent to 450 g a.s. / ha. The values of HR (12.9 and 11.5) in this scenario are below the threshold value of 50, indicating that imazalil is of  low risk  for bees.

Other non-target arthropods :
Arthropods are thought to be exposed to imazalil by two types of formulations. 

- The seed dressing formula​tions are susceptible to contaminate the soil arthropods . The test on the carabid beetle shows that this way of exposure is improbable : no effects were observed when applied at a rate ninefold the recommended application rate.

- The foliar sprays used in open field and in glasshouse are a second way of exposure of the non-target arthropods.

The concentrations applied in the different tests are too low and do not reflect the highest application rates (75 g a.s. /ha in cucurbits ; 450 g a.s./ ha in roses with several applications during the growing season). 

 Sup​plementary studies on soil dwelling predators (with doses in accordance with the highest GAP), foliage dwelling predators (with doses in accordance with the highest GAP), parasitoid mites (e.g. Aphidius rhopalosiphi) and predatory mites (e.g. Typhlodromus pyri) are required. 

2.9.4 Effects on earthworms and other soil macro-organisms

Two types of formulations are susceptible to contaminate the soil environment :

- It was shown that the foliar spray applications have no impact on earthworms. TERa = 902, TERlt = 148 (5 applica​tions during the growing season in roses) 

- In the case of seed dressing treatment the application rate is very low (10 g a.s./ ha) and it can be concluded that this treatment is of no risk for earthworms
The effects on the other soil macro-organisms are negligible if we consider that these organisms react to imazalil in the same way as the earthworms and the soil micro-organisms.

2.9.5 Effects on soil micro-organisms

There is no impact of the active substance on soil microbial activity at a dose (750 g a.s./ ha) equivalent to the highest recommended dose (foliar spray on rose : 450 g a.s./ha). This dose is not tenfold the highest recommended dose. Nevertheless it is very improbable that the totality of this dose would reach the soil after spraying. We must also remember that spray on roses is not the most representative use of imazalil. The other crops are sprayed with lower doses : Cucurbits : 75 g a.s./ha. It can be concluded that the impact of imazalil sprayed on crops outdoor is negligible.

In the case of seed dressing, the impact of imazalil on soil micro-organisms is nihil.
2.9.6 Effects on other non-target organisms (flora and fauna)

No data were provided.

2.9.7 Effects on biological methods of sewage treatment

Imazalil used for post harvest treatments of citrus fruits in dippings tanks, drenchers or as a spray could be indirectly discharged into aquatic environment or directly into a waste water treatment system. A study was provided which shows that imazalil has no impact on the operation of a sewage plant treatment up to a concentration of 100 mg/l.

2.10 Classification and labelling

Table 2.10-1 : Classification and labelling of  Imazalil made by the Rapporteur

	Classification :
	Xn, R 20/22  Xi, R 41, R 50

	Labelling :
	
	

	Hazard symbols :
	Xn
	

	Indication of danger :
	Harmful
	

	Risk phrases :
	R 20/22
	Harmful by inhalation  and if swallowed

	
	R 41
	Risk of serious damage to eyes

	
	R 50
	Very toxic to aquatic organisms

	Safety phrases :
	S 2
	Keep out of reach of the children

	
	S 25
	Avoid contact with eyes

	
	S 26
	In case of contact with eyes, rinse immediately with plenty of water and seek medical advice


Table 2.10-2 : Justification for the proposal made by the Rapporteur concerning the classification and labelling of Imazalil

	Proposed 

classification
	Justification

	Xn, R 20/22
	LD50 oral rat between 227 and 769 mg/kg

LC50 inh rat 4 h dust  :  2.43 mg/l

	Xi, R 41
	Imazalil is a moderate eye irritant, but not completely reversible after 21 days

	R 50
	EbC50 - 72 h - Selenastrum capricornutum - (EC50 based on growth) = 0.87 mg/l (measured concentrations)


Justifications of the proposal in the case of the formulations are under point B.9.2 

Table 2.10-3 : Classification and labelling of FUNGAFLOR 500 EC  made by the Rapporteur

	Classification :
	Xn, R22,  Xi, R 41, R 51

	Labelling :
	
	

	Hazard symbols :
	Xn
	

	Indication of danger :
	Harmful
	

	Risk phrases :
	R 22
	Harmful if swallowed

	
	R 41
	Risk of serious damage to eyes

	
	R 51
	Toxic to aquatic organisms

	Safety phrases :
	S 2 
	Keep out of reach of the children

	
	S 13
	Keep away from food, drink and animal feeding stuffs

	
	S 20/21
	When using, do not eat, drink or smoke

	
	S 25
	Avoid contact with eyes

	
	S 26
	In case of contact with eyes, rinse immediately with plenty of water and seek medical advice

	
	S 45
	In case of accident or if  you feel unwell, seek medical advice immediately


Table 2.10-4 : Classification and labelling of FUNGAFLOR 100 EC  made by the Rapporteur

	Classification :
	Xn, R 22,  Xi, R 43, R 51

	Labelling :
	
	

	Hazard symbols :
	Xn
	

	Indication of danger :
	Harmful
	

	Risk phrases :
	R 22
	Harmful if swallowed

	
	R 43
	May cause sensitization by skin contact

	
	R 51 
	Toxic to aquatic organisms

	Safety phrases :
	S 2
	Keep out of reach of the children

	
	S 13
	Keep away from food, drink and animal feeding stuffs

	
	S 20/21
	When using, do not eat, drink or smoke

	
	S 24
	Avoid contact with the skin

	
	S37
	Wear suitable gloves

	
	S 45
	In case of accident or if  you feel unwell, seek medical advice immediately


Table 2.10-5 : Classification and labelling of FUNGAFLOR 50 LS  made by the Rapporteur

	Classification :
	Xi, R 41, R 52

	Labelling :
	
	

	Hazard symbols :
	Xi
	

	Indication of danger :
	Irritant
	

	Risk phrases :
	R 41 
	Risk of serious damage to eyes

	
	R 52 
	Harmful to aquatic organisms

	Safety phrases :
	S 2 
	Keep out of reach of the children

	
	S 13
	Keep away from food, drink and animal feeding stuffs

	
	S 20/21
	When using, do not eat, drink or smoke

	
	S 25
	Avoid contact with eyes

	
	S 26
	In case of contact with eyes, rinse immediately with plenty of water and seek medical advice


Table 2.10-6 : Classification and labelling of NECTEC Paste  made by the Rapporteur

	Classification :
	not classified

	Labelling :
	
	

	Hazard symbols :
	none 
	

	Indication of danger :
	none 
	

	Risk phrases :
	none 
	

	Safety phrases :
	S 2 
	Keep out of reach of the children

	
	S 13
	Keep away from food, drink and animal feeding stuffs

	
	S 20/21
	When using, do not eat, drink or smoke


Table 2.10-7 : Classification and labelling of MAGNATE 50 EC  made by the Rapporteur

	Classification :
	Xn, R 22, Xi, R36, R 51

	Labelling :
	
	

	Hazard symbols :
	Xn
	

	Indication of danger :
	Harmful
	

	Risk phrases :
	R 22
	Harmful if swallowed

	
	R36
	Irritating to eyes

	
	R 51
	Toxic to aquatic organisms

	Safety phrases :
	S 2 
	Keep out of reach of the children

	
	S 13
	Keep away from food, drink and animal feeding stuffs

	
	S 20/21
	When using, do not eat, drink or smoke

	
	S 25
	Avoid contact with eyes

	
	S 26
	In case of contact with eyes, rinse immediately with plenty of water and seek medical advice

	
	S 45
	In case of accident or if  you feel unwell, seek medical advice immediately


Table 2.10-8 : Classification and labelling of SANAZIL 800 EC  made by the Rapporteur

	Classification :
	Xn, R 22,  Xi, R 41, R 51

	Labelling :
	
	

	Hazard symbols :
	Xn
	

	Indication of danger :
	Harmful
	

	Risk phrases :
	R 22
	Harmful if swallowed

	
	R 41
	Risk of serious damage to eyes

	
	R 51
	Toxic to aquatic organisms

	Safety phrases :
	S 2 
	Keep out of reach of the children

	
	S 13
	Keep away from food, drink and animal feeding stuffs

	
	S 20/21
	When using, do not eat, drink or smoke

	
	S 25
	Avoid contact with eyes

	
	S 26
	In case of contact with eyes, rinse immediately with plenty of water and seek medical advice

	
	S 45
	In case of accident or if  you feel unwell, seek medical advice immediately


LEVEL 3

Imazalil

Proposed decision with respect to the application for inclusion of the active substance in Annex I

3.1 Background to the proposed decision

After thorough evaluation of the notifiers’ dossiers it is expected that the use of imazalil, consistent with good plant protection practice, will not have any harmful effects on human or animal health or any unacceptable effect on environment. Nevertheless some further data are required to confirm this assessment. 

3.2 Proposed decision concerning inclusion in Annex I

Postponement of the decision of inclusion of the active substance in Annex I until submission of the informations and studies required at level 4 of this document.

3.3 Rationale for the postponement of the decision to include the active substance in Annex I, or for the conditions and restrictions to be associ​ated with a proposed inclusion in Annex I, as appropriate

Additional data are required to make a complete assessment of whether the conditions contained in Council  Directive 91/414/EEC are satisfied.

LEVEL 4

Imazalil

Further information to permit a decision to be made, or to support a review of the conditions and restrictions associated with the proposed inclusion in the Annex I
4.1 Identity of the active substance

-

4.2 Physical and chemical properties of the active substance

The following  informations are missing. Due to the fact that they concern the formulations they are not intervening  in  the possible inclusion of imazalil in Annex I  

FUNGAFLOR 500 EC

Point addressed - Information or study required : 

Annex IIIA 2.5.3 : surface  tension

Annex IIIA 2.8.2 : persistent foaming

Annex IIIA 2.8.7.1 : emusifiability

Annex IIIA 2.8.7.2 : stability of emulsion

Deadline :
FUNGAFLOR 100 EC

Point addressed - Information or study required : 

Annex IIIA 2.5.3 : surface  tension

Annex IIIA 2.7.2 : effect of  low temperature on stability

Annex IIIA 2.7.3 : shelf life

Annex IIIA 2.8.2 : persistent foaming

Deadline :
FUNGAFLOR 50 LS

Point addressed - Information or study required : 

Annex IIIA 2.5.3 : surface  tension

Annex IIIA 2.10 : distribution and adhesion

Deadline :
NECTEC P

Point addressed - Information or study required : 

Annex IIIA 2.7.2 : effect of  low temperature on stability

Deadline :
MAGNATE 50 EC

Point addressed - Information or study required : 

Annex IIIA 2.5.3 : Surface tension

Annex IIIA 2.7.2 : effect of  low temperature on stability

Annex IIIA 2.8.2 : persistent foaming

SANAZIL 800 EC

Point addressed - Information or study required : 

Due to lack of information concerning other parts of the Sanachem dossier, the physico-chemistry of this product was not evaluated.

4.3 Data on application and further information

It should be necessary to clarify the GAP for each intended use. Those informations should be summarized in FAO tables (documents E). Proposed labels in accordance with the GAP are necessary.

This  information is necessary for the foliar spray applications (application rate in g a.s./hl, number hl water/ha depending on the crop, crop stages...), the post harvest treatments of fruits and potatoes (application rate in g a.s./l water, g a.s./ ton commodity,...), the seed treatments

-Information on the yield of post-harvest treatments (citrus, pome fruits, bananas, melons and potatoes and factors influencing the residue level

4.4 Methods of analysis

-

4.5 Toxicology and metabolism

-

4.6 Residue data

Point addressed - Information or study required : 

Annex IIA 6.1 : Metabolism, distribution and expression of residues in plants :

- Metabolism study after foliar application with a crop representative for the categories Solanaceae and cucurbits-edible peel.

- Metabolism study on potatoes after seed treatment.

deadline :
Point addressed - Information or study required : 

Annex IIA 6.3 : Residue trials

- Residue trials in pome fruits, peppers, cucumbers, gherkins
Deadline :
Point addressed - Information or study required : 

Annex IIA 6.4 : Livestock feeding studies

- Feeding study for lactating ruminant

- Feeding study for poultry

deadline :
Point addressed - Information or study required : 

Annex IIA 6.5.1 : Effects of industrial processing and/or household preparation (Effects on the nature of the residues)

- Study to establish whether or not breakdown or reaction products arise from residues in the raw products during processing involving a change in temperature.

4.7 Fate and behaviour in the environment

Point addressed : 

Annex IIA 7.1.1.1.2

Information or study required :
Soil photolysis

Deadline :

Point addressed : 

Annex IIA 7.1.1.2.1

Information or study required :
Rate of aerobic degradation of imazalil at 20°C in 2 supplementary  types of soils

Deadline :
Point addressed : 

Annex IIA 7.1.1.2.1

Information or study required :
Rate of aerobic degradation of imazalil at 10 °C in 1 type of soil

Deadline :
Point addressed : 

Annex IIA 7.1.1.2.2

Rationale for the demand of supplementary data :
At this stage the dissipation in field was determined only for three types of soil and not four (The 3 locations were situated in Germany) .

Information or study required :
Soil dissipation testing in 1 supplementary soil in other pedoclimatic conditions 

Deadline :
Point addressed : 

Annex IIA 7.2.1.3.2

Rationale for the demand of supplementary data :
Due to the numerous deviations from the protocol, the quality of the submitted study is very poor.

Information or study required :
Water/sediment study under aerobic conditions

Deadline :
4.8 Ecotoxicology

Point addressed : 

Annex IIA 8.1

Information or study required :
Effects of seed treatment products on birds

Deadline :
Point addressed : 

Annex IIA 8.2.2 Chronic toxicity to fish, 

Annex IIA 8.2.5 Chronic toxicity to aquatic invertebrates

Information or study required :
Studies or reasoned statement that the a.s. has no chronic effects on fishes and aquatic invertebrates.

Deadline :
Point addressed : 

Annex IIA 8.3.2 

Rationale for the demand of supplementary data :
- The dose used in the submitted studies didn't reflect the higher recommended doses (450 g a.s./ ha in rose crop) or the studies were absent.

- It would be necessary to take into account repeated applications during the growing season.

Information or study required :
Effect on non target arthropods : foliage dwelling predatory species, soil dwelling predatory species, parasitoid mites and predatory mites.

Deadline :
Point addressed : 

Annex IIIA 10.2.1

Information or study required :
Acute toxicity of (all) the preparations to aquatic organisms

Deadline :
Point addressed : 

Annex IIIA 10.3.1

Information or study required :
Information concerning the possible risk of imazalil to small mammals after foliar sprays and seed treatment is required.

Deadline :
4.9 Classification, packaging and labelling

-

