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1. General information about the product application
1.1 Applicant

	Company Name:
	Bábolna Bioenvironmental Centre Ltd

	Address:
	Szállás u. 6.

	City:
	Budapest

	Postal Code:
	1107

	Country:
	Hungary

	Telephone:
	+36-1-4320-400

	Fax:
	+36-1-4320-401

	E-mail address:
	info@babolna-bio.com


1.1.1 Person authorised for communication on behalf of the applicant
	Name:
	Ms Krisztina Graner

	Function:
	registration division leader

	Address:
	Szállás u. 6.

	City:
	Budapest

	Postal Code:
	1107

	Country:
	Hungary

	Telephone:
	+36-1-4320-400

	Fax:
	+36-1-4320-401

	E-mail address:
	info@babolna-bio.com


1.2 Current authorisation holder

	Company Name:
	Bábolna Bioenvironmental Centre Ltd

	Address:
	Szállás u. 6.

	City:
	Budapest

	Postal Code:
	1107

	Country:
	Hungary

	Telephone:
	+36-1-4320-400

	Fax:
	+36-1-4320-401

	E-mail address:
	info@babolna-bio.com

	Letter of appointment for the applicant to represent the authorisation holder provided (yes/no):
	No (the applicant is the current authorisation holder)


1.3 Proposed authorisation holder
	Company Name:
	Bábolna Bioenvironmental Centre Ltd

	Address:
	Szállás u. 6.

	City:
	Budapest

	Postal Code:
	1107

	Country:
	Hungary

	Telephone:
	+36-1-4320-400

	Fax:
	+36-1-4320-401

	E-mail address:
	info@babolna-bio.com

	Letter of appointment for the applicant to represent the authorisation holder provided (yes/no):
	No (the applicant is the proposed authorisation holder)


1.4.1 Product authorisation

	1Application received:
	29/June/2012

	A1pplication reported complete:
	30/October/2012

	Type of application:
	Product authorisation – first authorisation

	Further information:
	–


1.4.2 Major change

	Application received:
	14/June/2016

	Application reported complete:
	28/February/2018

	Type of application:
	Major changes authorisation

	Further information:
	New submitted information and the changes in the text are highlighted in green.


Bábolna Bio Ltd submitted major change application as concentration of some co-formulants and solvents (water and ethyl-alcohol) were slightly changed and Lemon fragrance was totally left out from the composition
Along with the major change, the Applicant also recommended additional risk mitigation measures with the approval of HU CA.
New and old composition is given in Conf. Annex to PAR where changes can be easily compared and assessed. 

2. Information about the biocidal product
2.1 General information

	Trade name:
	Protect® Mosquito and Tick Repellent Lotion

	Hungarian trade name:
	Protect® szúnyog- és kullancsriasztó krém

	Manufacturer’s development code number(s), if appropriate:
	No code number assigned

	Product type:
	PT 19 (Repellents and attractants)

	Composition of the product (identity and content of active substance(s) and substances of concern; full composition see confidential annex):
	N,N-diethyl-meta-toluamide (DEET)
pure: 19.5 w/w%
total content with impurities: 19,898 w/w%

IUPAC name: N,N-diethyl-meta-toluamide
CAS: 134-62-3
EC: 205-149-7
Minimum purity: 97.0 w/w% (970 g/kg)

	Formulation type:
	Lotion

	Ready to use product (yes/no):
	Yes

	Is the product the very same (identity and content) to another product already authorised under the regime of directive 98/8/EC (yes/no);

If yes: authorisation/registration no. and product name:

or

Has the product the same identity and composition like the product evaluated in connection with the approval for listing of active substance(s) on to Annex I to directive 98/8/EC (yes/no):
	No

Differences in formulation type and non-active ingredients of formulation.


2.2 Information on the intended use(s)
	Overall use pattern (manner and area of use):
	III. 2.6 Repellent

IV. 3. Use on skin
The product is spread on the uncovered skin evenly in a thin layer.

Outdoor use


	Target organisms:
	I.1.1.1 Ixodidae (hard ticks)
Stages:

II. 1.5 Larvae, nymphs, , adults

all sexes, all locations, all territories, at any time of year

I.3.12.1 Culicidae (mosquitoes)

Stages:

II. 1.5 Adults

females, all locations, all territories, at any time of year



	Category of users:
	V.1 Non-professional / general public

	Directions for use including minimum and maximum application rates, application rates per time unit (e.g. number of treatments per day), typical size of application area:
	The product is used to repel biting arthropods. It has to be spread on the uncovered, exposed skin evenly in a thin layer. It may be used 1-2 times a day. The product will keep away mosquitoes for 7 hours and also suitable for keeping Asian tiger mosquitoes (Aedes albopictus) away. The product keeps ticks away for 3 hours. It is recommended to repeat treatment after these periods but avoid use more than twice within 24 hours.
Shake the bottle well, then spread the repellent on the skin evenly with your hand. Respect the recommended application doses.

Protection time can be lowered by sweating, water wash off, rubbing, high temperature (>30°C), wind velocity, etc.

Inform the authorization holder if the treatment is ineffective.

	Potential for release into the environment (yes/no):
	No

	Potential for contamination of food/feedingstuff (yes/no)
	No

	Use Restrictions:
	Risk mitigation measures

When staying outdoors, wear long-sleeved clothing so that repellent use can be limited to the minimum necessary. Make sure that the repellent does not contact the eyes or the mouth. Do not apply the product on the hands of the children. Do not apply the product on sensible skin areas, irritated or injured skin,

The product should not be applied more than twice daily. Children over age of 9 should not apply the product more than once a day and those under 9 years should not use the product at all. Pregnant or breast feeding women should also refrain from using this product.
Children of 9 to 12 years may use the product under supervision of an adult. Consumers should be advised not to be exposed to the product more than 8 h on a single day, regardless of the number of applications. After returning inside, when repellent effect is not desired any more, or if skin irritation occurs, wash off the repellent with water.
Wash hands after application and before meals. Avoid contact of the repellent with food, feedingstuffs and utensils. Store out of the reach of children. (The product contains a bittering agent that prevents accidental consumption.)

The formulation is not suitable for the use on hair or clothes. Contact with plastic material (e.g. glasses, watch-glass, synthetic fabric, imitation leather, paint and lacquer etc.) should be avoided.
The use of the product with other biocidal products or sunscreen products is not recommended.

When applying the product try to minimise dripping in order to reduce the contamination of bare soil and environment. If larger amounts of the poduct are spilled, soak up the contamination with dry sand, sawdust or other suitable material.

First aid instructions:

In case of inhalation: Go to / bring victim to fresh air and rest in a body position which enables breathing with ease. If symptoms occur get medical attention.

In case of eye contact: Keep eyelids open and rinse with water or eyewashing liquid, check for and remove any contact lenses if easy to do then continue rinsing for a few minutes. If impaired sight occurs or any symptoms persists, consult an ophthalmologist.

In case of ingestion: Consult a doctor.

In case of skin irritation on sensible persons, or if the product contacts mucous membranes, wounds: wash off the skin with plenty of water. If symptoms persists, consult a doctor.

In any case of emergency, when asking for medical help keep product label in hand and show it to the doctor.

Instructions for safe disposal of the product and its packaging
Do not reuse the packaging of the product. Avoid contamination of the soil, surface waters, do not empty the product to the sink or drains.
Apply the relevant local regulations for waste management.

For Hungary﻿: Waste or expired product should be stored in original packaging until safe disposal. The leftover product and packaging should preferably treated as (hazardous) chemical waste. For further information about residential hazardous waste management in your area, you can get more information via the internet or your local municipal government office. If there is no possibility at your area for hazardous waste disposal, the product and its packaging may be treated as household waste.

Conditions of storage and shelf-life of the product under normal conditions of storage

Store in the original packaging protected form sunlight, at a dry and cool place (temperature below 45 ⁰C).

Shelf life: 2 years


2.3 Information on active substance(s)
	Active substance chemical name:
	N,N-diethyl-meta-toluamide (DEET)

	CAS No:
	134-62-3

	EC No:
	205-149-7

	Purity (minimum, g/kg or g/l):
	97.0% w/w (970 g /kg)

	Inclusion directive:
	51/2010/EU


	Date of inclusion: 
	2012.08.01.

	Is the active substance equivalent to the active substance listed in Annex I to 98/8/EC (yes/no): 
	Yes

	Manufacturer of active substance(s) used in the biocidal product:
	

	Company Name:
	VertellusTM Performance Materials Inc.

	Address:
	201 N. Illinois Street, Suite 1800

	City:
	Indianapolis

	Postal Code:
	IN 46204

	Country:
	USA

	Location of manufacturing sites
	

	Address:
	2110 High Point Road

	City:
	Greensboro

	Postal Code:
	NC 27403

	Country:
	United States


2.4 Information on the substance(s) of concern
The product does not contain any substances of concern. Other components, co-formulants, etc. are not considered substances of concern as they are present at concentrations below cut-off criteria of different hazard assessments or their concentration is low to attract classification and labelling of the product.
2.5 Documentation
2.5.1 Data submitted in relation to product application
All data were produced in studies of acceptable quality. The studies are listed in Doc. III/B. pp 146-147.
2.5.2 Data submitted in relation to MAC

· Test Report – No.: R-879122 EMI-TÜV SÜD Kft. (2017) – Appearance, odour, pH-value of 1% aqueous solution, density, viscosity and flash point of the product of new composition were observed and measured.

· Accelerated storage stability data (6 weeks at 45°C) with the new composition were presented, DEET content was investigated; (in house BB, Test Report number: 1188)

Laboratory studies to determine the efficacy of new composition
2.5.3 Access to documentation
In support of the authorisation of products containing DEET (N,N-diethyl-meta-toluamide) in Hungary, VertellusTM Performance Materials Inc. granted the applicant, Bábolna-Bio Kft. access to the data and Annex I listing of the active ingredient DEET. Access to these data authorised to the company Bábolna-Bio Kft. for the authorisation of their products in Hungary and in other EU Member States or EFTA countries. For the details please refer to the Letter of Access attached to the documentation.
3. Classification, labelling and packaging

3.1 Classification and labelling

3.1.1 Harmonised classification of the active substance
DEET is currently classified in accordance with the criteria in Directive 67/548/EEC (source: DEET Assessment Report, 11 March, 2011). DEET is currently classified according to Annex VI of Regulation (EC) No 1272/2008 (source: DEET Assessment Report, 11 March, 2011).
Classification of the active substance, DEET, according to Directive 67/548/EEC and CLP Regulation (EC) 1272/2008:
	Symbol(s)
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	Pictogram(s)
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	Classification 
	Xn, R22, 

Xi, R36/38

R52/53
	
	Acute tox. 4*, H302

Skin Irrit. 2, H315

Eye Irrit. 2, H319

Aquatic Chronic 3, H412

	Indication(s) of danger
	Xn
	Signal word
	Warning

	Risk phrases
	R22 Harmful if swallowed

R36/38 Irritating to eyes and skin

R52/53 Harmful to aquatic organisms, may cause long-term adverse effects in the aquatic environment
	Hazard statements
	H302 Harmful if swallowed.
H315 Causes skin irritation.
H319 Causes serious eye irritation.
H412 Harmful to aquatic life with long lasting effects.

	Safety phrases
	S2 Keep out of the reach of children

S61 Avoid release to the environment. Refer to special instructions/safety data sheet
	Precautionary statements
	P264 Wash hands thoroughly after handling.
P270 Do not eat, drink or smoke when using this product.
P273 Avoid release to the environment.
P280 Wear protective gloves/protective clothing/eye protection/face protection.


The active substance DEET is not flammable, auto-flammable, explosive or oxidizing and should thus not be classified based on its physic-chemical properties.
3.1.2 Harmonised classification and labelling of the biocidal product

A proposal for the classification and labelling of Protect® Mosquito and Tick Repellent Lotion in accordance with Directive 1999/45/EC is presented below:
	Symbol(s)
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	Indication(s) of danger
	Xi
Irritant
	

	Risk phrases
	R36 Irritating to eyes

	Safety phrases
	S1/2 Keep locked up and out of the reach of children

S25 Avoid contact with eyes
S26 In case of contact with eyes, rinse immediately with plenty of water and seek medical advice
S46 If swallowed, seek medical advice immediately and show this container or label


A proposal for the classification and labelling of Protect® Mosquito and Tick Repellent Lotion in accordance with CLP Regulation (EC) 1272/2008 is presented below:

	Pictogram(s)
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 GHS07

	Signal word(s)
	WARNING

	Classification:
	Eye Irrit. 2, H319

	Hazard statements
	H319 Causes serious eye irritation.

	Precautionary statements
	P102 Keep out of reach of children.
P305+P351+P338 IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses if present and easy to do – continue rinsing.
P337+P313 If eye irritation persists get medical advice/attention.
P411+P235 Store at temperatures not exceeding 45 °C/113 °F. Keep cool.


3.2 Justification for the proposal
DEET is classified Xn; R: 22-36/38-52/53, and is present in the formulated product at 19.5% w/w. The remaining components of the formulated product are either not classified or are not present at concentrations requiring them to be taken into consideration for classification purposes (please refer to Annex Confidential Information).
The physico-chemical properties of the product do not require classification for physico-chemical hazard.
The available acute toxicity studies (see Section B6) confirm that the product does not require classification for acute health effects besides classification with R36 for eye irritating effects.
No classification for environmental effects is required.
All components of the formulated product are either not classified or are not present at concentrations requiring them to be taken into consideration for classification purposes (please refer to Annex Confidential Information).
3.3 Packaging

	Category of user
	Description
	Packaging materials
	Pack sizes/Net weight

	Amateur user
	lotion in pump dispenser
	PE or PP
	50 ml (50 g)
75 ml (75 g)
100 ml (100 g)
150 ml (150 g)
200 ml (200 g)
250 ml (250 g)


4. Summary of the product assessment

4.1 Identity related issues
The source of the active substance in the product is the same as that of the active substance included in Annex I of 98/8/EC.
The composition of the product is described in the Confidental Annex.
The product has not the same identity and composition as the product evaluated in connection with the approval for listing of active substance(s) on to Annex I of directive 98/8/EC. There are some differences in the formulation type and non-active ingredients of the formulation.
The product does not contain any substances of concern, other components, formulants are not present at concentrations to be taken into consideration for classification of the product as hazardous including physical, human and environmental hazard.
5. Physicochemical properties, storage stability and analytical methods
5.1 Physico-chemical properties of Protect® Mosquito and Tick Repellent Lotion – old composition
	Property
	Method/Guideline
	Result
	Reference

	Physical state, appearance
	OPPTS 830.6303
	creamy, viscous liquid
	Study no.: 484.191.3734 (GLP)

Batch No.: KI/83066

	Colour
	OPPTS 830.6302
	white
	

	Odour
	OPPTS 830.6304
	lemon
	

	Explosive properties
	Justification of no submission data
	Consideration of structure and physico-chemical properties of the components of product does not suggest any explosive potential.

	Oxidising properties
	Justification of no submission data
	Consideration of structure and physico-chemical properties of the components of product does not suggest any oxidising potential. 

	Flash point and other indications of flammability
	A.9

ASTM D7094-4
	Flash point: 57°C
	Study no.: 484.191.4186 (GLP)

Batch No.: 110313/2012

	Flash point and other indications of flammability
	Recommendations on the Transport of Dangerous Goods, Manual of Tests and Criteria, L.2, Part III, section 32; (Setaflash 3 Open cup flash point test)
	In sustained combustibility test product without fragrance did not ignite, and did not sustain combustion.
	Study no.: 484.191.4487 (GLP)

Batch No.: 2401113/Milla 

product without fragrance

	Auto flammability and spontaneous ignition
	Justification of no submission data
	The product is not auto flammable; it contains no auto flammable components.

	pH-value
	CIPAC MT 191
	5.8 at 20°C
	Study no: 484.191.3736 (GLP)

Batch No.:110313/2012 

	Acidity/alkalinity
	justification
	No need because pH is between 4 – 10 

	Relative density
	Method A.3, OECD 109

OPPTS 830.730
	D420 = 1.005 
	Study no: 484.191.3735 (GLP)

Batch No.:110313/2012

	Storage stability
	Samples in commercial packaging were 
kept 8 weeks at 40±2°C

GIFAP 2009

CIPAC MT 46.3

Real time storage stability test: samples are being kept at RT for 3 years (ongoing study) 
GIFAP Monograph

CIPAC MT 75
	Decrease of DEET content measured by validated analytical method (GC/FID, heptadecane internal standard):

Mean DEET content with 95% conf. interval

Start

19.4 ± 0.1%
End

19.3 ± 0.1%
The product most likely has a satisfactory shelf life of at least 2 years.
See below
	Study Number: 484.105.3733 (GLP)

(interim Report 1)

Batch No: KI/83066 

Study Number:

484105.3733 (GLP)
Interim Report 2


	
	Start

6 months

12 months

18 months

Mean of DEET with 95% conf. interval
19.4 ± 0.1%

19.5 ± 0.1%

19.4 ± 0.1%

19.5 ± 0.1%

Appearance

viscous,

white liquid,

lemon scent

no change

no change

no change

pH

5.8

5.6

5.5

5.7

24 months

30 months

36months

Mean of DEET with 95% conf. interval
19.3 ± 0.1%

19.1 ± 0.1%

18.9 ± 0.1%

Appearance

no change

no change

no change

pH

5.6

5.6

5.6



	Technical characteristics
	justification
	not necessary as the product is ready to use formulation

	Compatibility with other products
	justification
	not relevant as the product is not intended to be mixed with other products

	Viscosity
	OECD 114
	Dynamic (mPa sec)

Kinematic

(mm2/sec)

20°C

5750

5721

40°C

2630

2640


	Study no: 

484.191.3737 (GLP)

Batch No.:

KI/110313/2012


Information submitted allows assessment of the physico-chemical properties of biocidal product named Protect® Mosquito and Tick Repellent Lotion. 

Consideration of physico-chemical properties and data does not indicate classification of the product as flammable liquid. As the flash point of the product is 57°C (not more than 60°C) sustained combustibility test was also performed. Negative result confirms the statement that product is regarded as non-flammable liquid.
5.2 Physico-chemical properties of Protect® Mosquito and Tick Repellent Lotion – new composition
	Property
	Method/Guideline
	Result
	Reference

	Physical state, appearance

odour
	MSZ (Hungarian Standard): 11433-3-1982
	white, viscous emulsion, citrus
	ÉMI-TÜV SÜD Kft. Central Lab. KERMI Dep. 

Study no.: R-8971221/3 

with 

Batch no: 110116/2017

	pH-value of 1% aqueous solution
	MSZ (Hungarian Standard): 1262-2004
	pH: 6.2±0.1

pH: 6.6±0.1
	

	Density at 20°C
	MSZ (Hungarian Standard): 11433-11-1983
	1.014 g/cm3±0.002
	

	Viscosity, spindle 2

rpm: 2.5

rpm: 20
	MSZ ISO 2555:1991
	9008 mPa s ± 5%

1896 mPa s ± 5%
	

	Flash point
	MSZ EN ISO 3679:2015
	63,0±1°C
	

	Accelerated storage stability with the new composition
	Samples in commercial packaging were 
kept 6 weeks at 45±2°C

CIPAC MT 46.3
	Decrease of DEET content measured by validated analytical method (GC/FID, heptadecane internal standard):

Mean DEET

Start

20.5%
End

20.0%

	Study Number: non GLP, Bábolna Körny. Biológiai Központ Kft.

(n.:1188

Manufacutered: 2015.08.07.

Batch No: ch.: TL 021/25 


Shelf life

OLD COMPOSITION: The measured values indicate no significant change of the active ingredient content of Protect® Mosquito and Tick Repellent Lotion at the end of the 8-week storage period at 40±2°C. As no significant change of the active ingredient content occurred in the accelerated test, it is presumed that the product most likely has a satisfactory shelf life of at least two years. 

Ambient 3 year storage stability GLP test is in progress, 6, 12 and 18 months interim result are available, and also confirm shelf life of at least 2 years. Results of ambient 3 year storage stability GLP test show the old composition is stable for 3 years.

NEW COMPOSITON: The measured values indicate no significant change of the active ingredient content of new formulation of Protect® Mosquito and Tick Repellent Lotion at the end of the 6-week storage period at 45±2°C. As no significant change of the active ingredient content occurred in the accelerated test, it is presumed that the product most likely has a satisfactory shelf life of at least two years.

ALL IN ALL results of each stability study suggest that 2 year shelf life for modified composition of Protect® Mosquito and Tick Repellent Lotion can be safely set.

Implications for labelling resulting from physico-chemical assessment:

Product represents no physico-chemical hazard, it is not classified according to DPD.
According DPD: indication of danger: not necessary, R phrase: not necessary

According CLP: Protect® Mosquito and Tick Repellent Lotion is not a hazardous mixture. Pictogram, Signal word, Hazard statement: not necessary.
Product with modified composition also represents no physico-chemical hazard, it is not classified according CLP.
The new composition of Protect® Mosquito and Tick Repellent Lotion does not represent physico-chemcal hazard, classification to physico chemical hazard classes is not necessary.
5.2 Analytical methods

5.2.1 Validation parameters of DEET determination in the formulation

Method has been developed and validated for the determination of DEET content of Protect® Mosquito and Tick Repellent Lotion

No analytical methods for determination of the impurities were performed for the formulated product since the formulation does not contain toxicologically or ecotoxicologically relevant impurities.

Validation data demonstrate that the method is suitable for the determination of the active substance (DEET) content in the formulation. 

All validation parameters meet the acceptance criteria. 

	Test item:
	Protect® Mosquito and Tick Repellent Lotion

Batch No.: KI83066 

and blank product: Batch No.: 110712/2012

	Active substance:
	N,N-diethyl-m-toluamide

	Analytical method:
	Capillary GC-FID detection (250°C), 

DEET analytical standard, 

heptadecane internal standard 

	Specificity:
	No interfering substance

	Calibration: 
	6 concentration levels / 3 parallel each – three series 

	Linear range,
correlation coefficient:
	range: 0.8 – 2.0 mg DEET/mL

r: 0.996 – 0.997

	Reinjection repeatability:
	CV < 3% (7 replicates)

	Precision 
	RSD: 1.7%

	Recovery:
	96 – 101%, at cc. nominal concentration level (20%)

	Accuracy:
	2.4%

	Limit of quantification:
	0.8 mg DEET/mL

	Stability of DEET stock solution:
	at least 8 days at 5 ± 3°C

	Reference
	Validation of the Analytical Method for Determination of the Active Ingredient Content of Protect® Mosquito and Tick Repellent Lotion (GLP Study), 

Toxi-Coop Zrt., 
Study no: 484.199.3732 

October 16, 2012


5.2.2 Determination of DEET content of Protect® Mosquito and Tick Repellent Lotion
	Test item: 
	Protect® Mosquito and Tick Repellent Lotion

Batch No.: KI83066

	Number of measurements (n):
	2 with 5 parallel 

	Mean of measurements: 
	19.5% and 19.3%

	Standard deviation (SD):
	1% and 1.2%

	Mean with 95% confidence interval:
	19.4 ± 0.1% (n: 10, SD: 0.19) 

	Reference
	Determination of the Storage Stability Protect® Mosquito and Tick Repellent Lotion Accelerated Storage Test (GLP)

Toxi-Coop Zrt. Study no.: 484.105.3733

November 30 2012


Method is suitable to determine DEET content in the formulation.

5.2.3 Determination of the active substance in residues

None of the components of Protect® Mosquito and Tick Repellent Lotion product other than the active substance is considered to be of toxicological, ecotoxicological or environmental concern. 

Suitable analytical methods for the determination of residues of DEET in soil, water, food, air and body fluids can be found in CAR supported the approval of DEET during Annex I inclusion.

Analytical methods for DEET residues are listed below, reference Annex III.A 4.2 of DEET

	Matrix
	Method, (LOQ)

	Soil
	Parent molecule: LC-MS/MS LOQ: 0.01 mg/kg

	Water
	HPLC-MS/MS with two ion transitions 

LOQ 1 ng/L for ground and drinking water

LOQ: 0.1 μg/L for surface water 

	Air
	No method was given in final CAR of DEET. Notice: a method might be required at the product authorisation stage if DEET is sprayed and its vapour pressure > 0.01Pa. 

Post Annex data : A residue analytical method of DEET in air (2013) owned by Vertellus Performance Materials Inc. was developed: Validation of Methodology for the Determination of Residues in Air 

LC-MS/MS, LOQ: 0.225 µg/m3

	Body fluids and tissues
	Parent molecule in blood plasma: 
HPLC/UV, LOQ: 49.4 µg/L

Other tissues: not required as DEET is not toxic

	Food/feed of plant origin 
	Not required, as the use pattern of DEET will not result in any contact with food and feedstuffs of plant origin.

	Food of animal origin 
	Not required, as the use pattern of DEET will not result in any contact with foodstuffs of animal origin. 


6. Efficacy of the biocidal product
6.1 Function/Field of use
Main Group: 03 – Pest control

Product type (PT): 19 Repellents and attractants

Function: III. 2.6 Repellent

6.2 Organisms to be controlled, products, organisms or objects to be protected and label claims

The formulation ‘Protect® szúnyog- és kullancsriasztó krém’ (Protect® Mosquito and Tick Repellent Lotion) will be used to repel biting insects: hard ticks (Ixodidae) and mosquitoes (Culicidae). The amateur user will use the repellent lotion outdoors.

It is used to protect humans from biting, blood sucking insects and indirectly DEET may be an important tool in the prevention of artropod-borne diseases such as West Nile virus. It should also be noted that this assessment is based on use of DEET as a repellent and not primarily for use in prevention of arthropod-borne diseases.

Studies to support the efficacy of ‘Protect® szúnyog- és kullancsriasztó krém’ (Protect® Mosquito and Tick Repellent Lotion) have been conducted with hard ticks (Ixodes ricinus), mosquitoes (Aedes aegypti, Aedes albopictus and Culex quinquefasciatus) and black flies (Simuliium spp).

The assessment of the biocidal activity of DEET demonstrates that it has a sufficient level of efficacy to repel the target organisms at a concentration of 195 g/kg. The evaluation of the summary data in support of the efficacy of the product, establishes that the product is expected to be efficacious.

In addition, in order to facilitate the work of Member States in granting or reviewing authorisations, and to apply adequately the provisions of Article 5(1) of Directive 98/8/EC and the common principles laid down in Annex VI of that Directive, the intended uses of the substance, as identified during the evaluation process, are listed in Appendix II.

The draft product label makes the following claims:

For use to repel biting insects: hard ticks (Ixodidae) and mosquitoes (Culicidae). The product is to be spread evenly on the uncovered skin surface to be protected.
6.3 Effects on target organisms

The effectiveness of the active substance N,N-diethyl-m-toluamide (DEET) as a repellent is well established.

The only effect on the target organisms is to repel them therefore preventing them from biting and sucking blood from humans. Some insects sense people by detecting the chemicals from our bodies and in the air that we breathe out. It has been shown that insects exposed to DEET are unable to locate humans. DEET confuses the insect so it is unable to land and bite the host successfully.

DEET acts as a repellent. Scientists still don’t know exactly how DEET-based repellents work. Most possibly, DEET “jams the insect's sensors and confuses the insect so it is unable to land and bite the host successfully”
. With mosquitoes research found when “attached electrodes to their mosquitoes’ antennae, allowing them to monitor responses to DEET and other compounds. DEET indeed proved to have an effect on its own, in the absence of any other odor.”

The mode of action is determined by the active substance DEET. The incorporation of the active substance into the biocidal product does not alter the mode of action or time delay. Thus, these items are covered by Doc II-A, Section 2.4 of the Competent Authority Report (CAR) on DEET (PT 19) prepared according to Art. 11(2) of Directive 98/8/EC by the Rapporteur Member State Sweden.
6.4 Method of application

6.4.1 Field of use:

IV.3 Use on skin

The product is spread on the uncovered skin evenly in a thin layer.
6.4.2 User category:

V.1 Non-professional/General public

Overall use pattern

The product is used to repel biting insects. It is spread on the uncovered, exposed skin evenly in thin layer. It is used 1-2 times a day. The product will keep away mosquitoes for approx. 7 hours, and ticks for 3 hours. It is recommended to repeat treatment after these periods but avoid use more than twice within 24 hours. 
Use-related restrictions

The product should not be applied more than twice daily. Children over age of 9 should not apply the product more than once a day and those under 9 years should not use the product at all. Avoid contact of the product with the back of the hand of children. Children of 9 to 12 years may use the product under supervision of an adult. Consumers should be advised not to be exposed to the product more than 8 h on a single day, regardless of the number of applications.
The formulation is not suitable for the use on cloth and hair. Contact with plastic material should be avoided (e.g. glasses, watch-glass, synthetic fabric, imitation leather, paint and lacquer etc.)

6.5 Mechanism of resistance
There are not known cases of resistance in the environment.

It is very unlikely that resistance will occur for ‘Protect® szúnyog- és kullancsriasztó krém’ (Protect® Mosquito and Tick Repellent Lotion) since the selection pressure is low; the insects are repelled but not killed (ie. in case of insecticides the survivors pass the resistance genes.) There are many other food sources available for these insects. Furthermore, due to the European climate, the breeding season is relatively short, which means less number of generations and less potential for inheritance of any genetic modifications. European and international literature gives no scientific evidence on resistance in spite that DEET compositions are in use since the past 50 years. Therefore, it is considered unnecessary to take actions to prevent development of resistance by target organisms.

Prevention of resistance: There are no known cases of resistance in the environment. 

It is very unlikely that resistance will occur for Protect® Mosquito and Tick Repellent Lotion since there is only a low selection pressure. Therefore, it is considered unnecessary to take actions to prevent development of resistance by target organisms.
6.6 Evaluation of label claims

Laboratory repellence test was conducted on mosquitoes (Aedes albopictus, Culex quinquefasciatus) ticks (Ixodes ricinus) and black flies (Simulium spp). Field study was also conducted on black flies.
The length of protection was calculated for the complete protection time (CPT) and 95% repellency.

Complete protection time (CPT) was calculated as the number of minutes elapsed between the time of repellent application and the first mosquito landing and/or probing as confirmed by second landing and/or probing incident within the same time interval. CPT is given as (means ± standard errors), n=3 for mosquitoes, n=8 for ticks, n=3 for black flies in laboratory test and n = 2 for black flies in field test.

Repellency: for each assessment of each replicate, the percentage repellency was calculated as % protection. The mean percentage repellency for each assessment of the test product was then calculated. 95% repellency was calculated to reflect the duration of repellent protection where there is a 95% reduction in bites for each volunteer.

According to the efficacy studies performed in laboratory, after a single application Protect® Mosquito and Tick Repellent Lotion is efficient (shows >80% repellency) for 4-4.5 hours against mosquitoes (Aedes albopictus and Culex quinquefasciatus), for 2 hours against black flies (Simulium spp) and for 0.5 hour against Ixodes ricinus tick.
As the consequence of the major change (in composition), new, more detailed studies were submitted carried out on Aedes aegypti, Aedes albopictus, Culex quinquefasciatus and Ixodes ricinus and the efficacy evaluation and label claims were revisited (see new text in green):

The target organism, black flies, was revoked by the applicant.

A protection time of 3 hours is considered appropriate against ticks.

A protection time of 7 hours is considered appropriate against mosquitoes.

For detailed result see tables below:
	Test product
	Test organisms
	Test system/Concentration applied/exposure time
	Test conditions
	Test results: effects, mode of action, resistance
	Reference

	Protect® Mosquito and Tick Repellent Lotion

195 g/kg DEET (19,5%)
	Mosquito

(Aedes albopictus, adult females)

3x100 laboratory bred wild animals (females)
	Laboratory test.

Repellence test.

Duration: for a maximum of 6.5 hours or until the relative protection drops below 80%.

Conditioning period: unrestricted access to approximately 10% sucrose solution, no blood meal. Mosquitoes were starved for 12 hours.

Preparation before th application of the test item: The volunteer’s arm was washed with unscented soap and rinsed with water, then rinsed with a solution of 70% ethanol or isopropyl alcohol in water and dried with an uncontaminated towel.

Dose applied: 1 g product / 600 cm2 of exposed area (forearm).

Observation period: 30 minutes after application of the test item, untreated arm was inserted into the cage and was exposed for 5 minutes to determine landing and/or probing. All such activities were recorded. After that, treated arm was exposed for another 5 minutes. This procedure was repeated at 1 hour intervals.
	Caged animals: 100 female adult animal/cage. (40 x 40 x 25 cm, acrylic)

Laboratory conditions:

· temperature:

27 ± 2°C
· relative humidity:

> 60%
	Complete protection time (CPT): 250 minutes (± 40)

Repellenct time: 4.5 hour post treatment with over 95% repellency.
	i2LResearch Ltd

UK

Study no.: 12/150B

Batch no.: KI/83066

Data owner:

DEET Lotion Repellent Task Force


	Test product
	Test organisms
	Test system/Concentration applied/exposure time
	Test conditions
	Test results: effects, mode of action, resistance
	Reference

	Protect® Mosquito and Tick Repellent Lotion

195 g/kg DEET (19,5%)
	Mosquito

(Culex quinquefasciatus, adult females)

3x100 laboratory bred wild animals (females)
	Laboratory test.

Repellence test.

Duration: for a maximum of 6.5 hours or until the relative protection drops below 80%.

Conditioning period: unrestricted access to approximately 10% sucrose solution, no blood meal. Mosquitoes were starved for 12 hours.

Preparation before the application of the test item: The volunteer’s arm was washed with unscented soap and rinsed with water, then rinsed with a solution of 70% ethanol or isopropyl alcohol in water and dried with an uncontaminated towel.

Dose applied: 1 g product / 600 cm2 of exposed area (forearm).

Observation period: 30 minutes after application of the test item, untreated arm was inserted into the cage and was exposed for 5 minutes to determine landing and/or probing. All such activities were recorded. After that, treated arm was exposed for another 5 minutes. This procedure was repeated at 1 hour intervals.
	Caged animals: 100 female adult animal/cage. (40 x 40 x 25 cm, acrylic)

Laboratory conditions:

· temperature:

27 ± 2°C
· relative humidity:

> 60%
	Complete protection time (CPT): 270 minutes (± 69.3)

Repellenct time: 2.5 hour post treatment with over 95% repellency.

Although repellency declined thereafter, it resulted in over 80% repellency for up to 5.5 hours post treatment.


	i2LResearch Ltd

UK

Study no.: 12/150B

Batch no.: KI/83066

Data owner:

DEET Lotion Repellent Task Force

	Test product
	Test organisms
	Test system/Concentration applied/exposure time
	Test conditions
	Test results: effects, mode of action, resistance
	Reference

	Protect® Mosquito and Tick Repellent Lotion

195 g/kg DEET (19,5%)
	Tick

(Ixodes ricinus)

65 laboratory bred wild animals (nymphs)
	Laboratory test.

Repellence test.

Duration: for a maximum of 3.5 hours or until the relative protection drops below 50%.

Conditioning period: testing for active questing behaviour.

Preparation before the application of the test item: Three lines were drawn on the subject’s both wrists (treated and untreated arms): a ‘boundary line’ at the edge of the treated area, a ‘release line’ 3 cm from the boundary line towards the fingers, and a ‘crossing line’ 3 cm from the boundary line towards the elbow. Similar lines were drawn in the same positions on the wrist of the subject’s other, untreated arm—one line at the wrist, another two lines 3 cm away in either directions.
Dose applied: 1 ml product / 600 cm2 of exposed area.

Observation period: 30 minutes after application of the test item, tick was placed on the untreated arm to demonstrate active questing behaviour. Immediately after that, tick was placed at the ‘release line’ of the treated arm. Tick that crossed at least 3 cm into the treated area and remained there at least one minute was reported: ‘not repelled’. One that does not cross into the treated area, or crawled into but immediately turned back or fell off, reported as ‘repelled’. This procedure was repeated with five fresh ticks for each exposure period at 1 hour intervals.
	Test animals: 5-10 nymphs/replicate (65 nymphs in total)
Laboratory conditions:

· temperature:

25 ± 3°C
· relative humidity:

> 90%

· photoperiod:

16:8 hours (light:dark)
	Complete protection time (CPT): 48.8 minutes
(± 9.7)

Repellenct time: 0.5 hour post treatment with over 78% repellency.
	i2LResearch Ltd

UK

Study no.: 12/150B

Batch no.: KI/83066

Data owner:

DEET Lotion Repellent Task Force


	Test product
	Test organisms
	Test system/Concentration applied/exposure time
	Test conditions
	Test results: effects, mode of action, resistance
	Reference

	Protect® Mosquito and Tick Repellent Lotion

195 g/kg DEET (19,5%)
	Black fly

(Simulium spp)

50 laboratory bred wild animals (females)
	Laboratory test.

Repellence test.

Duration: for a maximum of 8 hours or until the relative protection drops below 80%.

Conditioning period: unrestricted access to sugar water solution, no blood meal. Flies were starved for 12 hours.

Application of the test item: Test area if the volunteer’s lower leg washed with unscented soap and rinsed with water, then rinsed with a solution of 70% ethanol or isopropyl alcohol in water and dried with an uncontaminated towel.

Concentration applied: 1 g product / 600 cm2 of exposed area.

Observation period: 30 minutes after application of the test item, untreated leg was inserted into the cage and was exposed for 5 minutes to determine landing and/or probing. All such activities were recorded. After that, treated leg was exposed for another 5 minutes. This procedure was repeated at 1 hour intervals.
	Caged animals: 50 female adult animal/cage. (40 x 40 x 25 cm, acrylic)

Laboratory requirements:

· temperature:

25.2-26.5°C
· relative humidity:

62-76%
	Complete protection time (CPT): 110 minutes (±52.9)

Repellency: 0.5 hour post treatment with over 95% repellency.
	i2LResearch Ltd

UK

Study no.: 12/151B

Batch no.: KI/83066

Data owner:

DEET Lotion Repellent Task Force


	Test product
	Test organisms
	Test system/Concentration applied/exposure time
	Test conditions
	Test results: effects, mode of action, resistance
	Reference

	Protect® Mosquito and Tick Repellent Lotion

195 g/kg DEET (19,5%)
	Black fly

(Simuliidae:

Simulium costatum

Odagmia ornata)

wild animals
	Field test.

Repellence test.

Duration: for a maximum of 7 hours or until the relative protection drops below 80%.

A suitable site with black fly infestations was located. The experiment was conducted during the main black fly activity peak.

Application of the test item: Test area if the volunteer’s lower leg washed with unscented soap and rinsed with water, then rinsed with a solution of 70% ethanol or isopropyl alcohol in water and dried with an uncontaminated towel.

Concentration applied: 1 g product / 600 cm2 of exposed area.

Observation period: 2 hours after application of the test item, treated/untreated leg were exposed to the black flies for 5 minutes to determine landing and/or probing. (Three replicates were conducted. Three mix-sexed volunteers with repellent treated lower leg and another three mixed sex volunteers with untreated lower leg were used for each). All such activities were recorded. This procedure was repeated at 1 hour intervals.
	Caged animals: 50 female adult animal/cage. (40 x 40 x 25 cm, acrylic)

Field conditions:

· temperature:

10.3-22.5°C
· relative humidity:

61-91.2%

· light intensity:

8-377 lux

· cloud cover:

3-70%

· wind speed:

0-2.2 km/h
	Complete protection time (CPT): 360 minutes (±0)

Repellency: 5 hour post treatment with over 95% repellency.

Note: data for the 4 hour assessment interval were excluded from the analysis, due to very low number of landings in the untreated controls, possibly due to a decrease in temperature at that interval, which may have affected the black fly activity.
	i2LResearch Ltd

UK

Study no.: 12/152B

Batch no.: KI/83066

Data owner:

DEET Lotion Repellent Task Force

	Mosquito and Tick Repellent aerosol

 (Product after the change in composition)
	Mosquitoes

(Aedes aegypti) &

(Aedes albopictus) &

(Culex quinquefasciatus)

laboratory bred strains (females, 5-7 days old)
10x200 adult female mosquitoes

For the testing of each species, the same protocol was applied.
	Laboratory test.

Repellence test.

Before the test, the subject's forearms were washed thoroughly with a fragrance-free soap. They were then rinsed with water and then with 70% ethanol. They were dried with a clean towel. Each hand was covered with a vinyl glove.

One of the forearms, not treated with the test product, was used as a control to demonstrate the attractiveness of arthropods to the volunteer's skin.

The other forearm of the same volunteer was treated with a dose of product of 1g / 600 cm².

The amount of product applied was weighed and recorded (difference of weight of the sample before and after the trial).

The test started 1 minute after application.

The subject was positioned standing in front of the cage.

The control arm was inserted into the cage for 30 seconds. The trial was validated only if there were at least 10 arthropod touchdowns or 5 bites.

After validation of the untreated control, the treated forearm was inserted into the cage for 5 minutes. The number of landings and bites was recorded.

Efficacy duration: it is defined as the time between the application of the repellent and the last assessment time without bites. The trial was stopped when one bite was observed.

Each test (control + test) was repeated every hour until the first landing and then every 30 minutes until proven inefficacy of the product (first bite).
	Test conditions:

22+/-1°C ; 

80+/-5% RH.

The cages used for testing have the following properties:

- Dimensions: 40 cm x 40 cm x 40 cm

- Volume: 64,000 cm3

The amount of arthropods inside each cage is 200 + / - 10, with an average density of 1 arthropod  per 320 cm3.
	Complete protection times:

Aedes aegypti: 8 hours

Aedes albopictus: 8.5 hours

Culex quinquefasciatus: 8 hours

(No bites were recorded during the referred periods, so a 100% repellency is determined for the tested periods)
	T.E.C. LABORATORY

Study No.  2069b-MTRL/0416R

Batch no: TL/021/15
Data owner:

DEET Lotion Repellent Task Force

	Mosquito and Tick Repellent lotion

N,N-diethyl-M-toluamide (DEET) 19.5%

(Product after the change in composition)
	Tick

(Ixodes ricinus)

laboratory bred wild animals (2nd instar)

5 animals/testing period/volunteer were used
	Laboratory test.

Repellence test.

Duration: for a maximum of 8 hours or until the relative protection drops below 50%.

Conditioning period: testing for active questing behaviour.

Preparation before the application of the test item: Three lines were drawn on the subject’s both wrists (treated and untreated arms): a ‘boundary line’ at the edge of the treated area, a ‘release line’ 3 cm from the boundary line towards the fingers, and a ‘crossing line’ 3 cm from the boundary line towards the elbow. Similar lines were drawn in the same positions on the wrist of the subject’s other, untreated arm—one line at the wrist, another two lines 3 cm away in either directions
Dose applied: 1 ml product / 600 cm2 of exposed area.

Observation period: 5 minutes after application of the test item, the tick was placed on the untreated arm to demonstrate active questing behaviour. Immediately after that, the tick was placed at the ‘release line’ of the treated arm. Tick that crossed at least 3 cm into the treated area and remained there at least one minute was reported: ‘not repelled’. One that does not cross into the treated area, or crawled into but immediately turned back or fell off, reported as ‘repelled’. This procedure was repeated with five fresh ticks for each exposure period at 1 hour intervals.
	Test conditions:

· temperature:

22-23°C
· relative humidity:

36-43%


	Complete protection time (CPT): 410 minutes
(± 85)

Repellency: 3 hours post treatment with 100% repellency.

4 hours post application with 86.7 (± 13.3) % repellency.

	i2LResearch Ltd

UK

Study code: 15/302

Batch no: TL/021/15

Data owner:

DEET Lotion Repellent Task Force


6.6.1 Mosquitoes – laboratory study
i2LResearch Ltd 12/150B study: Aedes albopictus:
Exposure to 19.5% DEET Lotion Repellent resulted in over 95% repellency for up to 4.5 hours post treatment. In terms of complete protection time (CPT), application of 19.5% DEET Lotion Repellent resulted in a CPT of 250 minutes against Aedes albopictus.

The product was highly effective against mosquitoes (Aedes albopictus) offering complete protection for 4.5 hours post treatment.

The test population was laboratory-bred wild mosquito (Aedes albopictus) adult females.
Results of the test are therefore representative of the intended use.

The study provides a good indication of the likely effect in the field.

i2LResearch Ltd 12/150B study: Culex quinquefasciatus

Exposure to 19.5% DEET Lotion Repellent resulted in over 95% repellency for up to 2.5 hours post treatment. In terms of complete protection time (CPT), application of 19.5% DEET Lotion Repellent resulted in a CPT of 270 minutes against Culex quinquefasciatus.

The product is able to repel the mosquitoes (Culex quinquefasciatus) offering complete protection for 4.5 hours post treatment.

The test population was laboratory-bred wild mosquito (Culex quinquefasciatus) adult females.
Results of the test are therefore representative of the intended use.

The study provides a good indication of the likely effect in the field.
T.E.C. LABORATORY , 2069b-MTRL/0416R study, performed with the new formulation:

A complete protection time of 8 hours for Aedes aegypti and Culex quinquefasciatus, whereas 8.5 hours for Aedes albopictus was determined in the study involving 10 volunteers and 200 adult female mosquitoes per test cages. Only mosquito landings were recorded in these time periods, no biting was reported, therefore a 100% repellency could be derived.

The test was conducted according to the guidelines for efficacy testing of mosquito repellents for human skin (WHO/HTM/NTD/WHOPES/2009.4), World Health Organization, 2009

The laboratory protocol states that “Each test (control + test) was repeated every hour until the first landing and then every 30 minutes until proven inefficacy of the product (first bite).” Some landings occurred in the Aedes aegypti, Aedes albopictus and Culex quinquefasciatus tests 6 and 7 hours post application, but the records of the 6.5 and 7.5 hour measurement is not reported in the study. However, the 8-hour records are present and show that no bites occurred (in spite of the increasing number of landings). HUCA considers this study acceptable.

It should be mentioned that the former study (i2LResearch Ltd, 12/150B) used only 3 volunteers. Still, the results of the former study can not be completely disregarded as the active substance content remains unchanged and the overall change in the components affects only a small portion of the total composition.

HUCA concludes that the product is able to repel mosquitoes.

The designs of the tests are representative of the intended use, the dosage of the product applied is 1g/600cm2 of skin surface.

A 7 hours protection time against mosquitoes is considered appropriate.

6.6.2 Tick (Ixodes ricinus) – laboratory study

In the i2LResearch Ltd, 12/150B study exposure to 19.5% DEET Lotion Repellent resulted in over 78% repellency for up to 0.5 hours post treatment. In terms of complete protection time (CPT), application of 19.5% DEET Lotion Repellent resulted in a CPT of 48.8 minutes against Ixodes ricinus.
Whereas in the i2LResearch Ltd, 15/302 study exposure to new formulation Mosquito and Tick Repellent aerosol N,N-diethyl-M-toluamide (DEET) 19.5% resulted in 100% repellency for up to 3 hours post treatment and 86.7 (± 13.3) % repellency 4 hours post treatment. In terms of complete protection time (CPT), application of 19.5% DEET Aerosol Repellent resulted in a CPT of 410 minutes against Ixodes ricinus. 

The tests were conducted according to the The method for testing the repellency generally follows the EPA Product Performance Test Guidelines OPPTS 810.3700 Insect Repellents For Human Skin and Outdoor Premises, WHO Guidelines for efficacy testing of mosquito repellents for human skin, Ref: WHO/CDS/NTD/WHOPES/2009.4 and Technical Notes for Guidance of European Commission: Insecticides, acaricides and products to control other arthropods (PT 18) And Repellents and attractants (only concerning arthropods) (PT19) Draft guidance document to replace part of Appendices to chapter 7 of the TNsG on Product evaluation (TNsG 2012). However, the number of ticks per replicate and the number of replicates conducted is reduced.

HUCA considers that the submitted new (i2LResearch Ltd, 15/302) study is acceptable. On the other hand, the number of replicates is only 3, whereas the TNsG suggests 10 volunteers. The relative humidity is considered low 36-40% compared to 50-80% of the EPA OPPTS810.3700 guideline.

However, the untreated control ensures that the tested ticks were performing questing activity, regardless of the low relative humidity.

The >90% repellency criterion set by the TNsG 2012, was passed 4 hours post treatment. HUCA considers that the CPT is irrelevant in this aspect. The results of the earlier (i2LResearch Ltd, 12/150A) study can not be completely disregarded as the active substance content remains unchanged and the overall change in the components affects only a small portion of the total composition.

Based on the considerations above, HUCA concludes that the product is able to repel ticks.

The designs of the tests are representative of the intended use, the dosage of the product applied is 1g/600cm2 of skin surface.

Due to the limitations of the submitted tests, a 3 hour protection time against ticks is considered appropriate.
6.6.3 Black fly (Simulium sp) – laboratory study

Exposure to 19.5% DEET Lotion Repellent resulted in over 95% repellency at 0.5 hours post treatment against Simulium sp. In terms of complete protection time (CPT), application of 19.5% DEET Lotion Repellent resulted in a CPT of 110 minutes against Simulium sp.

It can be concluded that 19.5% DEET Lotion Repellent was effective against black flies, Simulium sp, offering complete protection for approximately 2 hours post application.

The test population was field collected black fly (Simulium sp) as pupae and reared to adults in the laboratory. However the field study on black fly is more representative of the efficacy of the product on the field.
Black fly, as a target organism was revoked by the applicant.

6.6.4 Black fly (Simuliidae) – field study

Exposure to 19.5% DEET Lotion Repellent resulted in over 95% repellency at 5 hours post treatment against Simuliidae. In terms of complete protection time (CPT), application of 19.5% DEET Lotion Repellent resulted in a CPT of 360 minutes against Simulidae.

It can be concluded that 19.5% DEET Lotion Repellent was effective against black flies, Simuliidae, offering complete protection for approximately 6 hours post application.

A suitable site with black fly infestations was located. The experiment was conducted during the main black fly activity peak. Species were identified as Simulium costatum and Odagmia ornata.
Black fly, as a target organism was revoked by the applicant.

7. Human health risk assessment

7.1 Hazard potential

7.1.1 Toxicology of the active substance

(The following data are based on the Annex I inclusion dossier of DEET)

The absorption, distribution, metabolism, and excretion studies (ADME) in rats show that orally administered DEET is absorbed almost completely, and 74-91% of it was excreted in the urine and 3-7% in the feces. DEET showed no evidence for accumulation. The dermal absorption of DEET occurred at a slower rate than oral absorption (peak plasma concentration ≥4 hr vs. <1 hr, respectively). 74-78% of the administered radioactivity was excreted via urine and about 3-7% was excreted via the faeces. DEET was metabolised completely in all oral and dermal treatment groups with little or no parent compound excreted in the urine. DEET is extensively metabolized to 2 major metabolites, m-[(N,N-diethylamino)carbonyl] benzoic acid and m-[(ethylamino)carbonyl] benzoic acid. Penetration through human skin is much slower and less extensive (peak plasma concentration ≥8 hr), it is metabolised completely, and excreted rapidly when applied to human skin. Less than 20% (when corrected for total recovery) of a dermally applied dose of DEET as a 15% (w/w) solution in ethanol is absorbed through the skin during an 8-hour exposure period. Dermal absorption is 11% for the undiluted technical grade material.
The acute toxicity studies show that the oral LD50 for DEET warrants a classification as Xn, R22, harmful if swallowed. The rabbit acute dermal LD50 of DEET is greater than 2000 mg/kg and the rodent acute dermal LD50 is > 5000 mg/kg. The acute inhalation LD50 of DEET is greater than 2.02 mg/L (the highest concentration tested), which is lower than the upper EU classification limit acute toxicity category 4 according to GHS and the recommended highest dose according to the OECD guideline. However, in light of animal welfare consideration, testing of animals at higher doses was not considered warranted since inhalation exposure to the product is considered negligible. Even if no mortality was observed at the limit dose tested (2.02 mg/l/4h), it can not be fully ensured that the LC50 would be > 5mg/l/4h. The classification R20 can therefore not be fully ruled out based on this test. 

DEET is slightly irritating to the skin. However, repeated dose studies (dermal) in pigs and rats showed that repeated dermal dosing resulted in dermal irritation at all doses tested and remained at study end. Based on the results in the eye irritation test a classification as Eye Irrit 2 – H319 according to the GHS is warranted.

DEET did not result in a skin sensitisation response in the Buehler test.
Several repeated dose toxicity studies for the oral and dermal route have been submitted for DEET. Male rats were the more sensitive gender to DEET for repeated dose effects. Male rats developed alpha2μ-globulin nephropathy that is considered gender and species specific. This effect was not considered relevant for risk assessment. Clinical signs of neurotoxicity also occurred in dogs shortly after oral dosing. In both rats and dogs decreased body weight was observed after oral dosing with DEET. Dermal application of DEET to rats and minipigs resulted mainly in skin irritation but no systemic toxicity or pathological findings.
DEET showed no genotoxic potential in a battery of in vitro tests in bacteria and mammalian cells. DEET did not result in an increase in tumours in rats and mice and was not considered oncogenic in the carcinogenicity studies.

The teratogenicity of DEET was investigated in two species, rat and rabbit. The studies were performed according to the OECD 414 guideline and both studies were preceded by dose finding studies. However the studies were performed prior to the latest revision of the OECD guideline in 2001 and have therefore some discrepancies compared to the current guideline. The females were treated only during the organogenesis and not until scheduled sacrifice. The studies therefore have some limitations in assessing potential effects during later stages of embryonal development. However considered that the 2-generation study in rats gave no further indications of embryotoxic or teratogenic effects at comparable doses, these studies are considered acceptable for risk assessment purposes. There were no teratogenic effects observed in the studies up to maternally toxic doses, embryotoxicity was only expressed as decreased foetal body weight (rats).

There were no effects on reproduction in a 2-generation study in rats. Parental males were the more sensitive gender based on kidney effects that were considered species specific and irrelevant for risk assessment to humans. There were no effects on reproduction. The effects observed in females and offspring were reduced body weight, in offspring during later parts of the lactation period. 

DEET is used as an arthropod repellent directly applied to the skin. For risk assessment in consumers an AELrepeated of 8.2 mg/kg bw/day is set based on the 90 day dermal study in rats with a NOAEL of 1000 mg/kg bw/day, the highest achievable dose, and using a standard assessment factor of 100 and correction of a dermal absorption of approximately 82% in the rat. It was decided at TM II 2009 to use the dermal study in rats, even though the rat was clearly not the most sensitive species with respect to neurotoxic effects. It was discussed to use an additional factor for correcting for the difference in species sensitivity. At the same time it was also discussed that the assessment factor could be reduced due to the availability of human plasma data and plasma data in both rats and dogs, as well as metabolism data in humans and rats. The use of a standard assessment factor of 100 was therefore considered appropriate.

7.1.2 Toxicology of the substance(s) of concern 

The active substance DEET is the only toxicologically relevant component in the product. The non-active substances present in Protect® Mosquito and Tick Repellent Lotion are either present in a very low concentration or do not give rise to any concern. 

Denatonium benzoate (Bitrex) is an aversive agent intended to deter humans from consuming the product and is classified as Xn, Xi and has risk phrases R20, R22, R38, R41 and R52/53. However this component is only present at a concentration of 0.001 % (w/w). As it is indicated in Chapter 4 of the TNsG on data requirements, according to Directive 67/548/EEC and the concentration limits defined by Directive 1999/45/EC, denatonium benzoate is not to be considered as a substance of concern. Lemon fragrance is classified as Xi, Xn, N, R10, R38, R43, R50/53 and R65. Monoethylene glycol has risk phrase R22 and a classification of Xn according to Directive 67/548/EEC. Due to the low concentration in the product, these substances do not pose any concerns. Sodium hydroxide is classified as C, R35. Other components are non-hazardous.
7.1.3 Toxicology of the biocidal product

Acute oral toxicity

Due to vertebrate animal welfare this study has not been conducted. Instead, the acute toxicity of the formulated product ‘Protect® szúnyog- és kullancsriasztó krém’ (Protect® Mosquito and Tick Repellent Lotion) was calculated. Acute oral LD50 of the active ingredient DEET in rats (males + females) was 1892 mg/kg bw. Based on the LD50 of the active ingredient, the acute oral LD50 of the formulated product was 9703 mg/kg bw, estimated by the Applicant. According to the calculation of the Competent Authority, which was based on all components of the formulation, the LD50 of the formulated product was 3145 mg/kg bw. Calculation formula can be found in Doc III-B Section 6.1.1. Consequently, no classification according to Directive 67/548/EEC, Directive 1999/45EEC or CLP Regulation (EC) No. 1272/2008 is warranted.

Table 7.1.3-1 Acute oral toxicity

	Route
	Method, Guideline
	Species, strain, sex, No./Group
	Dose levels
	LD50
	Remarks

	Oral 
	calculation 
	NA
	NA
	3145 mg/kg bw
	based on all components of the formulated product


Acute dermal toxicity

Due to vertebrate animal welfare this study has not been conducted. Acute dermal LD50 of the active ingredient DEET in rats (males + females) was more than 5000 mg/kg bw. According to the calculation of the Applicant, acute dermal LD50 of the active ingredient was more than 25641 mg/kg bw, based on the LD50 of the active ingredient. The estimation of the Competent Authority, which was based on all the components of the formulation, was 13895 mg/kg bw. Calculation formula can be found in Doc III-B Section 6.1.2. Consequently, ‘Protect® szúnyog- és kullancsriasztó krém’ (Protect® Mosquito and Tick Repellent Lotion) should not be classified according to EEC Directives 67/548, 2001/59 and 1999/45 and no symbol or risk phrase is required.
Table 7.1.3-2 Acute dermal toxicity

	Route
	Method, Guideline
	Species, strain, sex, No./Group
	Dose levels
	LD50
	Remarks

	Dermal 
	calculation 
	NA
	NA
	13895 mg/kg bw
	based on all components of the formulated product


Acute inhalation toxicity

An acute inhalation study was not deemed necessary due to the physical properties and use pattern of the product. The product is a lotion in plastic bottle. Furthermore, the active substance is not volatile and the product is used mainly outdoors.

Skin and eye irritation and corrosivity

Due to vertebrate animal welfare the in vivo studies have not been commissioned, but in vitro skin corrosion and irritation and in vitro eye irritation tests were performed with the formulated product ‘Protect® szúnyog- és kullancsriasztó krém’ (Protect® Mosquito and Tick Repellent Lotion) in studies meeting current guidelines. 

Skin irritation and corrosivity

An in vitro skin irritation study of the test item ‘Protect® szúnyog- és kullancsriasztó krém’ (Protect® Mosquito and Tick Repellent Lotion) was performed on human skin EpiSkinTM Small Model (EpiSkinTMSM) according to OECD method 439, without deviation. The method is based on reconstructed human epidermis (RhE), which in its overall design closely mimics the biochemical and physiological properties of the upper parts of the human skin. Cell viability is measured by enzymatic conversion of the vital dye MTT into a blue formazan salt that is quantitatively measured after extraction from tissues. Irritant test substances are identified by their ability to decrease cell viability below defined threshold levels (below or equal to 50% for UN GHS Category 2).

The test item showed reduced cell viability in comparison to the negative control (mean value: 62%). However, all test item results were above 50% of the mean negative control value and therefore the test item was considered to be Non Irritant (NI) to the skin [UN GHS: No Category]. Thus no classification for skin irritation is necessary.

Table 7.1.3-3 Skin irritation

	Species
	Method, Guideline
	Average score

24, 48, 72 h
	Reduced cell viability (in comparison to the negative control)
	Reversibility (yes/no)
	Remark
	Reference

	
	
	Erythema
	Oedema 
	
	
	
	

	Human skin - EpiSkinTM Small Model (EpiSkinTMSM),
	OECD 439, REACH ANNEX III, EC B.46
	NA
	NA
	62%
	NA
	Not irritating 
	István Ágh
Final Report: In Vitro Irritation Corrosion Test with Mosquito and Tick Repellent Lotion Filling Solution  in the EPISKIN Model

Toxi-Coop ZRT, Hungary, 2012.

Study No.; 484.554.3759

Unpublished


Eye irritation

An Isolated Chicken Eye Test (ICET) according to OECD method 438 was performed on ‘Protect® szúnyog- és kullancsriasztó krém’ (Protect® Mosquito and Tick Repellent Lotion). The test compound was applied in a single dose onto the cornea of isolated chicken eyes in order to evaluate the corrosive and/or severe irritant potential of the substance. The conclusion on eye irritancy was based on the OECD guideline quantitative assessments.

According to the in vitro study, the product ‘Protect® szúnyog- és kullancsriasztó krém’ (Protect® Mosquito and Tick Repellent Lotion) did not cause ocular corrosion or severe irritation in the enucleated chicken eyes. The results suggest that the test item is moderately irritating, but according to the OECD 439 guideline, no prediction can be made. Consequently, based on the result of the ICE test and according to the criteria of EEC Directive No. 67/548, 2001/59 and 1999/45 the product should be classified as R36 “Irritating to eyes” and should be characterised by the symbol “Xi”.

Table 7.1.3-4 Eye irritation

	Species
	Method
	Score
	Remark
	Reference

	Chicken eyes


	OECD 438

GLP
Isolated Chicken Eye Test

ICET 
	██████████████████████████████████████████████████████████████████████████████████████████████████
███████████
█████
██████████
█████████████████████████████████████████████
███
██
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███
███
████████████████████████████
████
██
██████████████████████████
████
██
██████████████████
████
██████████████████
█████████████████
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███████████
█████
██████████
█████████████████████████████████████████████
███
███
██████████████████████████████████████████████
███
██
████████████████████████████
████
██
██████████████████████████
████
██
██████████████████
██████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████
██████████████████
████
█████████████████████████████████████
███████████
█████
██████████
█████████████████████████████████████████████
██
█
██████████████████████████████████████████████
██
█
████████████████████████████
████
█
██████████████████████████
████
█
██████████████████
████
██████████████████
███
████████████████████████████████████████████████
	moderately irritating
	█████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████


Skin sensitisation

It has been shown for the Annex I inclusion of DEET that the active substance is not sensitising. In order to evaluate the sensitising potential of the product, a local lymph node assay was performed by applying the test item on the ears of the test animals. This test allows the quantitative assessment of the lymphoproliferative response to the test substance. The test proved that ‘Protect® szúnyog- és kullancsriasztó krém’ (Protect® Mosquito and Tick Repellent Lotion) does not possess sensitising properties. No significant, treatment-related effects on the body weight of test animals, no clinical signs and mortality were observed. No erythema was visible and the product did not cause significant lymphoproliferative responses (SI ≥ 3) in test animals. Classification according to Directive 67/548/EEC, Directive 1999/45/EEC or CLP Regulation (EC) No. 1272/2008 is not necessary.

Table 7.1.3.-5. Skin sensitisation

	Species
	Method
	Results
	Remark
	Reference

	Mouse 

4 animals / group (28 animals)
	OECD 429 

GLP
	███████████
███████████████████
███████████████
███
█████████████████████████████
███
████████████████████████████
███
█████
███
███
███
███
███
███
███

	Non-sensitiser 
	██████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████


Dermal absorption

An in vitro dermal absorption study was presented with radioactively labelled product preparation (with 19.72% DEET content) on split-thickness human skin samples in conformity with OECD Test Guideline No. 28 and GLP principles. A receptor fluid sample was taken at 0.5, 1, 2, 4, 8, 12 and 24h intervals. After 12h the exposure was terminated by washing the skin samples. Measurement was continued until 24h post dose. At 8h 10.68%, while at 12 h 23.34% of the administered dose was found in the receptor fluid. At the end of the test 31.65% of the test material was absorbed (including DEET remaining in the skin but excluding the stratum corneum). Mass balance was 96.68%.
The interim results at 8h were very similar to the in vivo data presented in the DEET Annex I inclusion dossier, performed on human volunteers (10.68% vs. “less than 10%”). The main difference between the studies is the exposure time, which is 12h for Protect® Mosquito and Tick Repellent Lotion and 8h for the active substance test. As DEET was included into Annex I with a risk assessment which was based on 20% dermal absorption and there are no principal differences between the results of the two tests in the same time frame, 20% skin absorption rate was used in the exposure assessment of Protect® Mosquito and Tick Repellent Lotion. Consumers must be warned on the label to wash off the product after 8 hours.
Overall conclusion

Based on the performed acute toxicity studies it can be stated that the product is not toxic via the oral or dermal route. Inhalation toxicity can also be excluded. 

The test substance ‘Protect® szúnyog- és kullancsriasztó krém’ (Protect® Mosquito and Tick Repellent Lotion) – based on the result of the skin irritation test and the ICE test and according to the criteria of EEC Directive No. 67/548, 2001/59 and 1999/45 – is classified as R36 “Irritating to eyes” and must be characterised by the symbol “Xi”. 

‘Protect® szúnyog- és kullancsriasztó krém’ (Protect® Mosquito and Tick Repellent Lotion) was not found to be sensitising. There were no other health hazards associated with the product.

7.1.4 Exposure assessment

Identification of main paths of human exposure towards active substance from its use in biocidal product:
	Exposure path
	Industrial use
	Professional use
	General public
	Via the environment

	Inhalation
	Not applicable
	Not applicable
	Not likely
	Not applicable

	Dermal
	Not applicable
	Not applicable
	Potentially significant
	Not applicable

	Oral
	Not applicable
	Not applicable
	Negligible
	Not applicable


The product is an insect repellent which is applied on the skin by amateur users, typically during outdoor activities. Target organisms are mosquitoes, ticks and blackflies.
Inhalation exposure

The proposed uses of ‘Protect® szúnyog- és kullancsriasztó krém’ (Protect® Mosquito and Tick Repellent Lotion) is similar to the representative product evaluated during Annex I inclusion of the active substance and the assessment of inhalation exposure is in accordance with that for the representative product.

DEET has a vapour pressure of 0.23 Pa (25°C) and a Henry’s law constant of 3.93E-3 Pa*m3/mol, therefore inhalation exposure from vapours is very low. Formation of aerosol is not expected and the product used mainly outdoors. It can be concluded that the risk of inhalation exposure to DEET for amateur users during use of the product ‘Protect® szúnyog- és kullancsriasztó krém’ (Protect® Mosquito and Tick Repellent Lotion) is considered to be negligible.

Oral exposure

Oral exposure by hand-to-mouth transfer is not considered to be a significant route of exposure because the smell and taste of DEET acts as a self deterrent against this type of activity. Oral exposure due to hand to mouth behaviour is included in the exposure scenarios in DEET’s Annex I inclusion dossier, but only to represent worst case calculations in the case no deterrent is added to products. ‘Protect® szúnyog- és kullancsriasztó krém’ (Protect® Mosquito and Tick Repellent Lotion) product contains an ingredient that acts as a strong deterrent for ingestion (Denatonium benzoate). As the product is applied by hand, accidental mouth contact can not be ruled out entirely, but users most probably would not ingest the product, therefore exposure by oral route is deemed to be not significant, approximately 1% of the applied amount (it is deemed, that 10% of the applied product remains on the hands and 10% of it is transferred to food and ingested).

Dermal exposure

The ‘Protect® szúnyog- és kullancsriasztó krém’ (Protect® Mosquito and Tick Repellent Lotion) containing DEET is used on the skin and spread on the skin by hand. Therefore the intended route of exposure is predominantly dermal.

The method of assessment was in accordance of the Technical Notes for Guidance (TNsG) on Human Exposure to Biocidal Products (June 2002; Part 3. Exposure assessments have been prepared using both the default values from RIVM report “Pest Control Products Fact Sheet, 2006” and measured values obtained from US exposure study (Boomsma and Parthasarathy, 1990).

The TNsG default value for the amount of the insect repellent applied to the skin is based on an analogy with suntan creams and body lotions (RIVM Report 320005002/2006 Pest Control Products Fact Sheet). According to a study (Bremmer et. al., 2002) 8-10g of these products are used per application, which after a modification with the cloth-covered areas, results in a 6g default value for repellents per application. 

In the exposure study by Boomsma and Parthasarathy, 1990, the dosage and application of DEET repellent products by typical consumers were observed under realistic outdoor conditions for typical consumers throughout three geographic regions (Wisconsin, Florida, and Oregon) over a broad usage range. Participants in the study were recruited from households where DEET products were used and consisted of 540 adult males, adult females and children (age 13-17 and age 12 or under). A research interviewer observed and recorded the details of the single application and weighed the product container before and after each application so the amount used by each person could be tracked. 

The number of applications and data reliability to be used for risk characterisation was discussed by the member states at a technical meeting (TM) in 2009, where it was decided that exposure assessments should be based on the 75th percentile data and 2 applications per day. The 75th percentile of human dermal exposure per application is estimated to be 1.5g active substance for males and 1.0g a.s. for females.

There are also data presented about the children’s exposure, 13-17 years old children (mean bodyweight 62.8 kg) would apply repellent containing 1.66 g of DEET, while children under 12 (representative body weight 25.5 kg) use product with 1.42 g active substance in it (75th percentile data). Based on the bodyweight data in different age cohorts (RIVM report 320104002/2006) a more detailed approach is presented too. The youngest group which can use the repellent safely (once daily) is the 9.5 years old cohort (bw 28.4 kg).   

The following table contains the exposure data for adult and non-adult users (for the detailed calculation see Appendix 1)

	Table 7.1.4-1 Exposure of non-professional users

██████████████████████
	██████████████████████████████████████

	████
	████████████████████
	██████████████
	████████

	███████████
	█
	████
	████

	█████████████
	█
	█
	████

	███████████████████████
	█
	█
	████

	█████████████████████
	█
	█
	█████

	██████████████████████
	█
	█
	█████

	███████████
	█
	█████
	████

	█████████████
	█
	█████
	████

	███████████████████████
	█
	█
	████

	██████████████████████
	█
	█
	████

	██████████████████████
	█
	█
	████


Total systemic exposure to DEET of adult non-professional (general) users applying Protect® Mosquito and Tick Repellent Lotion on the skin is estimated to be 6.72 mg/kg bw/day while applied twice per day and 3.36 mg/kg bw/day when used once. 

For children above 12 years systemic exposure is 9.08 and 4.14 mg/kg bw/day when the product is applied twice or once per day, accordingly. Children under 12 years are exposed to 17.47 (8.73 with one application/day) mg/kg bw/day DEET when calculated with the representative 25.5 kg bodyweight. Based on the Dutch body measurements statistics with the same amount of repellent, 9.5 years old children are exposed to 15.67 (twice daily) or 7.83 (once per day) active substance. 

Secondary exposure

The possibility of contamination and the following consumption of food (handling it after applying the repellent) is already discussed in the previous section and oral exposure is added to the total systemic exposure. Additional significant secondary exposure by other routes (dermal or inhalation) is not expected. 

7.1.5 Risk Characterisation

Table 7.1.5-1 Risk characterization of Protect® Mosquito and Tick Repellent Lotion for non-professional users

	User
	No. of treat-ments
	Systemic exposure

(mg/kg bw/day)
	AEL

(mg/kg bw/day)
	AEL% (%)

	███████████
	█
	████
	███
	██

	█████████████
	█
	████
	███
	██

	██████████████████████
	█
	████
	███
	██


	██████████████████████
	█
	████
	███
	███

	██████████████████████
	█
	████
	███
	███

	██████████████████████
	█
	████
	███
	██


It can be concluded, that with the default two applications per day, the risk is acceptable for male and female adult users when the risk characterisation is based on measured values. 

The risk is also acceptable for children above the age of 9, provided that the product is not used more than once. However in age groups below 9 years the exposure exceeds the AEL, therefore the label must contain a warning not to use the product more than once per day on children above 9 years, and it is not intended for children under 9 years. 

According to the efficacy studies performed in laboratory, after a single application Protect® Mosquito and Tick Repellent Lotion is efficient (shows >80% repellency) for 7 hours against mosquitoes (Aedes albopictus and Culex quinquefasciatus), and for 3 hours against Ixodes ricinus tick. Therefore the product effectiveness should be sufficient even while the number of applications is limited. 

In general, exposure-AEL ratios tend to be high and being close to the acceptable level, posing the danger of overapplication. For this reason it also should be considered, that the AEL is based on the 1000 mg/kg bw/day NOAEL, which was the highest achievable dose. The real no-effect dose is not known, but probably higher. 

As a conclusion it could be stated, that the risk is somewhat overestimated and there is room for further refinement, but it should rely on new data about systemic toxicity and dermal penetration.

8. Environmental Risk Assessment

8.1 Summary of the environmental risk assessment
The formulation of DEET in ‘Protect® szúnyog- és kullancsriasztó krém’ (Protect® Mosquito and Tick Repellent Lotion) has no impact on the route or rate of degradation of the active substance DEET in the environment. So it was concluded that no additional studies involving the formulated product are required.

There is no substance of concern in the formulated product except the active ingredient DEET.
8.2 Effects assessments
The freshwater PNEC is based on the ErC50 of 43 mg/L obtained in an acute toxicity test with algae (Selenastrum capricornutum).

The active substance had only a minor inhibitory effect on the respiration rate of aquatic microorganisms in activated sludge.

There are no ecotoxicity results available for freshwater sediment organisms exposed through the sediment. In addition, the low Koc value indicates that sorption to sediment is low. Therefore, the PNEC for sediment was calculated using the equilibrium partitioning method based on PNECwater.

The PNEC derivation for soil is based on the equilibrium partitioning method and according to the Assessment Report of DEET, it has an 0.0379 mg/kg wet weight.

The Assessment Report summarises that the low BCF values suggest that DEET has a low bioaccumulation potential. Therefore, no risk of secondary poisoning via ingestion of potentially contaminated food by birds or mammals was identified.

The PNEC values used for the risk assessment are summarised in the following table.

	Compartment
	Test results
	PNEC

	█████████████
	███████████████████████████████████████████████████████████
	█████████████████████

	██████████████████
	██████████████████████████████████████████████
	█████████████████

	████████
	████████████████████████
	███████████████

	████
	████████████████████████
	███████████████


8.3 Exposure assessment

The environmental fate and behaviour of the active substance DEET has been fully evaluated during the assessment for Annex I inclusion. A summary of the fate and distribution of DEET is presented in Section 2.2.2.1 of the final Assessment Report (11 March 2010), and the relevant endpoints appear in the EU List of Endpoints.

DEET is readily biodegradable and no major transformation products were formed due to hydrolysis and phototransformation in water. No hydrolysis was found and DEET is photolytically stable in water. The atmospheric half-life, the vapour pressure and the Henry’s law constant indicate that DEET is not volatile and does not persist in air. DEET is very mobile in soil (Koc: 43.3 L/kg), and may leach to the groundwater. Based on the calculated BCFs for aquatic and terrestrial organisms, DEET is considered to have very little or no potential to bioaccumulate.

The environmental exposure of DEET was assessed in accordance with the Guidance on the Biocidal Products Regulation Vol. IV Environment (v 2.0; October 2017) and the Emission Scenario Document for Product Type 19 Repellents and attractants (May 2015). Emissions to the environment can take place during the removal phase of the repellent. The main route of emission into the environment can occur indirectly from STP effluents via showering or bathing after application and via washing of the contaminated clothes. Emission to water compartment can also take place directly via swimming in natural waters.

Indirect emission during removal

The affected main compartment is the water compartment via STP effluents, as the expected route of entry to the environment is via the sewage system. The user is expected to wash the repellent off the skin in the bathroom connected with the sewage system. Users of the general public should not apply the product more than twice per day (this restriction is also indicated on the label), which is later washed off during bathing or showering. Consequently, exposure arises indirectly from STP effluents.
	Parameter
	Symbol
	Value
	S/D/O/P

	█████████████████████████████
	█████
	█
	█

	███████████████████
	███████████
	████████
	█

	███████████████████████████
	█████████
	███████████
	█

	██████████████████████████
	████████
	████████
	█

	████████████████████████
	████
	████
	███████

	██████████████████████████████████████████████████████████
	█████
	█████
	███████

	███████████████████████████████
	██████
	█████
	███████████████████

	█████████████████████████
	███████
	███
	█

	█████████████████████████████████████████
	████
	███
	█

	█████████████████████████████████████
	██████
	█████
	█

	Output

	local emission rate to wastewater
	Elocalwater
	kg/d
	O


The emitted amount to the air is 5% (Fair: 0.05) and the absorbed amount (Fskin) is 6.4%. As a worst case approach, this value is used despite the new absorption test made by the applicant, because the interim results at 8h are very similar to the data presented in the CAR, and the product is rinsed or washed off not later than 8 hours (see more details in 7.1.3 dermal absorption). Therefore, the released amount to the STP is 88.6% (Fwater). The active substance content is 19.5%.
The emission rate to wastewater can be estimated from the following calculation:

████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████
Direct emission during removal

The release from the treated skin into surface water can occur during swimming in natural waters.

	Parameter [Unit]
	Symbol
	Value
	S/D/O/P

	█████████████████████
	█████
	█
	█

	████████████████████████████████
	████████
	████
	█

	██████████████████████████████████████████
	█████
	███
	█

	███████████████████████████████████████████
	██████████
	█
	█

	████████████████████████████████████
	█████████
	████
	█

	████████████████████████████████
	████████
	████
	█

	█████████████████████████
	██████████
	██████
	█

	███████████████████████████████████████████████████████████
	█████████
	█████
	█

	█████████████████
	█████████████
	██
	█

	██████

	███████████████████████████████████████████
	███████████
	
	█

	█████████████████████████████████████████
	███████████
	
	█


The parameters refer to the number of swimmers (Nswimmer), the fraction of swimmers using the product (Fswim), the volume of the water body (Vwaterbody) and the biodegradation rate constant in water for readily degradable substances. The 91 days is the time period of use.

███████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████████
8.4 PEC in surface water and sediment
The routes of exposure for local surface water and sediment are via the effluent water from STP and via directly by swimming. The elimination processes for the STP effluent concentration are estimated using the Simple-Treat model. The estimation of environmental concentrations is based on Technical Guidance Document on Risk Assessment part II (TGD II).

███████████████████████████████████████████████████████████
	Parameter [unit]
	Symbol
	Value
	S/D/O/P

	████████████████████████████████████████████
	█████████
	████
	█

	█████████████████████████████████████████████████
	█████████
	███████
	███████████████

	█████████████████████████████████████████████████████
	█████████
	█████
	█

	████████████████████████████████████████████████████████████████
	██████
	████
	█

	███████████████████████████████████████████████████████████████████
	████████████████████
	██████
	█

	████████████████████████████████████████
	████████████████████
	█████
	████████████

	███████████████████████████████████████████████████████
	███████████
	████
	█

	██████████████████████████████████████████████████████████████████████████
	██████
	█████
	█

	██████████████████████████████████████████████████████████████████████████
	█████████████████
	█████
	█

	███████████████████████████████████████████████████████████████████████████
	█████████████████
	█████
	█

	█████████████████████████████████████████████████████████████████████
	████████████████████
	█████
	█

	██████████████████████████████████████████████████████████████████████
	████████████████████
	█████
	█


███████████████████████████████
Indirect release to soil has been considered via sludge application. The sludge application is taken into account for ten consecutive years and the concentration is calculated as the average local concentration over 30 days after sludge application in agricultural soil. No deposition from air has been taken into account. As a worst-case assumption, PEC in groundwater is calculated as the pore water concentration in agricultural soil averaged over 180 days after application.

	Parameter [unit]
	Symbol
	Value
	S/D/O/P

	██████████████████████████████████████████
	███████
	████
	█

	██████████████████████████████████████████████████
	██████████
	█████████
	███████████████

	████████████████████████████████████████████████████████████████
	█████████████████
	█████
	█

	█████████████████████████████████████████████████████████
	█
	██████
	████████████████

	█████████████████████████████████████
	████
	████████
	█

	███████████████████████████████████████████████████████████████████████████
	██████████████████
	█████
	█

	██████████████████████████████████████████████████
	██████████████
	█████
	█

	███████████████████████████████████████████████████
	███████████████
	████
	█

	█████████████████████████████████████████████████████████
	██████████████████
	█████
	█


The calculated groundwater concentration exceeds the 0.1 µg/L threshold limit for drinking water. Therefore, the FOCUS PEARL model was used for more realistic estimation. The table below contains the parameters used for the modelling.

	Parameter
	Value

	█████
	███████████████████

	███████████████████
	████████████████████████████████████████

	████████████████
	███████████████████████████████████████████████████████████████████████

	██████████████████
	███████████████████████████████████████████████████

	███████████████████
	██████████████████████████████████████████████████████████████

	███████████████████████
	█████████

	██████████
	███████████

	███████████████
	██████████████

	████████████████
	█████████████████

	███
	█████████

	███████████████████
	███

	█████████
	██████████████

	████████████████████████████████
	█



The FOCUS PEARL modelled values (80th percentile annual average concentrations at 1m depth) show that the calculated concentrations of DEET are lower than the 0.1 µg/L trigger value except for one scenario on agricultural land. However, considering that the typical used amount is almost three times lower (based on a usage study by Boomsma and Parthasarathy and the Table 6-1 in the ESD) than which is used for the evaluation, the HUCA is of the opinion that resolving this issue can be put off to the next renewal.

	Scenario
	agricultural land [µg/L]
	grassland [µg/L]

	██████████
	█████
	█████

	███████
	███
	█████

	█████████
	█
	█████

	█████████████
	█████
	█████

	██████████
	█████
	█████

	████████
	█████
	█████

	█████
	██████
	█████

	███████
	██████
	██████

	█████
	██████
	██████



8.6 Non compartment specific exposure relevant to the food chain (primary and secondary poisoning)

As the log Kow is < 3 (2.4), a risk for bioconcentration and biomagnification is not expected. The risk for bioconcentration in the proposed use is therefore considered not relevant.

As DEET is not bioaccumulative, the risk for the primary and secondary poisoning is considered negligible. DEET is not likely to present any unacceptable risk to the animals in the food chain.
Because of the smell and taste of DEET, it acts as a self deterrent against consumption by humans and animals. The product contains an ingredient that acts as a strong deterrent for ingestion (Denatonium benzoate). Therefore, the oral routes are considered insignificant sources of exposure for the DEET.
8.7 Risk characterisation

8.7.1 Aquatic compartment (including sediment)
The risk to the environment is characterised quantitatively by comparing the predicted no effect concentrations with the predicted environmental concentrations in different environmental compartments and scenarios.

The freshwater PNEC is based on the ErC50 of 43 mg/L obtained in an acute toxicity test with algae. There are no ecotoxicity results available for freshwater sediment organisms exposed through the sediment. Therefore, the PNEC sediment was calculated using the equilibrium partitioning method based on the PNEC freshwater.

	Compartment
	PEC
	PNEC
	PEC/PNEC

	█████████████████████
	██████████
	███████
	████

	██████████████████████████████████
	██████████
	██████████
	███

	██████████████████████████████████████
	██████████
	██████████
	███

	█████████████████████████████
	███████████
	███████████
	███

	█████████████████████████████████
	███████████
	███████████
	███


The PEC/PNEC ratios calculated for the aquatic compartment do not exceed the trigger value of 1. Therefore, the releases of DEET represented by the scenarios above do not pose a risk to STP microorganisms, surface water and sediment.

8.7.2 Atmosphere

PNECs were not calculated for the air compartment, only abiotic effects are considered. DEET has a vapour pressure of 0.23 Pa (25°C), a Henry’s law constant of 3.93E-3 Pa*m3/mol and the substance is predicted to have an atmospheric half-life of 0.63 days (15.2 hours). Thus an accumulation of DEET in air and long range transport is unlikely. In addition, it does not contain elements which are relevant in stratospheric ozone depletion. Therefore, the substance will not pose a risk to the atmospheric environment.

8.7.3 Terrestrial compartment

There are no terrestrial toxicity tests available, the PNECsoil for the substance of 0.0379 mg/kg ww is derived from the PNECwater using the equilibrium partitioning method. Direct release of the product to the soil is not expected. The Koc value of DEET is low and the active substance is readily biodegradable, thus it is not likely to become accumulated in soil.

	Compartment
	PEC
	PNEC
	PEC/PNEC

	████████████████████████████████████████████
	███████████
	████████████
	███


The PEC/PNEC ratio calculated for the terrestrial compartment does not exceed 1. Therefore the releases of DEET do not pose a risk to soil.

8.7.4 Non compartment specific effects relevant to the food chain (primary and secondary poisoning)

As the log Kow is < 3 (2.4), a risk for bioconcentration and biomagnification is not expected. The risk for bioconcentration in the proposed use is therefore considered not relevant.

As DEET is not bioaccumulative, the risk for the primary and secondary poisoning is considered negligible. DEET is not likely to present any unacceptable risk to the animals in the food chain. 

Non-target animals such as wild and domestic animals will not come in contact with the product. Because of the smell and taste of DEET, it acts as a self deterrent against consumption by humans and animals. The product contains an ingredient that acts as a strong deterrent for ingestion (Denatonium benzoate). Therefore, the oral routes (primary exposure) are considered insignificant sources of exposure for the DEET. 
9. Measures to protect man, animals and the environment
9.1 Measures to protect man

The using instructions must contain the following indications:
· Use only outdoors.
· Apply only to exposed skin areas.
· Apply on the skin in a thin layer.
· Avoid contact with eyes.
· The product should not be used more than twice per day. Children over age of 9 should not apply the product more than once a day and those under 9 years should not use the product at all.
· Consumers should be advised not to be exposed to the product more than 8 h on a single day, regardless of the number of applications.
· After returning indoor wash the treated skin surface with lukewarm soapy water
Exposure of non-target organisms is negligible.
9.2 Emergency measures to protect the environment

The product must not penetrate sewers, surface water and groundwater. Avoid contact with soil.

9.3 Waste management
The empty container of the product may be disposed of as household waste. Throw away to domestic waste only when the container is completely empty.
10. Proposal for decision
10.1 Proposal for decision
The product is intended to be used by the general public as an arthropod repellent against blood sucking arthropods, such as mosquitoes and ticks to protect humans from their bite and potentially, transmission of vector-borne pathogens by blood feeding.

Protect® Mosquito and Tick Repellent Lotion repels blood sucking arthropods (e.g. mosquitoes and ticks) upon direct contact with the product. When applied to the skin, it vaporizes to discourage the approach of insects and ticks and consequently protects the skin from bites.

The product repels arthropods upon direct contact; the exact mode of action is still not completely clarified. A theory suggests that DEET interferes with and masks the olfactory system of target organisms. Some results show that repellency is a matter of direct detection leading to mosquitoes smelling and avoiding DEET (Syed and Leal 2008). The mode of action of DEET is still under discussion. Direct toxic effects on target organisms could not be observed. There is no time delay for effectiveness after application, the product provides protection instantly.
Efficacy reports are presented for laboratory evaluation of this formulation against Aedes albopictus, Culex quinquefasciatus, Ixodes ricinus and Simulium sp..

It can be concluded from the test results that Protect® Mosquito and Tick Repellent Lotion is effective in the repellency of mosquitoes, black flies and ticks.

Physico-chemical hazard: No proposal is given for the classification and labelling according to physical chemical hazard in accordance with Directive 1999/45/EC. Product does not represent physico-chemical hazard, no classification is proposed in accordance with CLP Regulation 1272/2008/EC.
From the human health risk assessment of Protect® Mosquito and Tick Repellent Lotion for the purpose of product authorization, the following conclusions can be drawn:

Health risks for the adult non-professional users of the biocidal product are at an acceptable level if it is not applied more than twice daily. Children over age of 9 should not apply the product more than once a day and those under 9 years should not use the product at all. Consumers should be advised not to be exposed to the product more than 8 h on a single day, regardless of the number of applications. Users must be warned about these limitations on the label.

It should not be used to sunburnt or injured skin, known allergies shall be considered. Contact with mucosa and the immediate surroundings of eyes, mouth and ears should be avoided.

10.2 Background to the decision
The active substance DEET has been included in Annex I of the Biocidal Products Directive (BPD) for use in PT19 (Repellents and attractants) products. The authorisation procedure for repellent and attractant products containing DEET as an active substance is reviewed in accordance with the prerequisites for authorisation according to the BPR. The applicant has demonstrated with the submitted documentation that the biocidal product, when applying the common principles in Annex VI to the BPR, does not have any direct or indirect unacceptable effects on human or animal health or the environment and that it is effective for the intended use.

Resistance to the product is not known and not expected, since there is only low selection pressure; the arthropods are repelled but not killed. European and international literature gives no scientific evidence on resistance in spite of a fact, that DEET compositions are in use since the past 50 years. 
Only two application per day is envisaged. This application frequency is supported by the results of the efficacy studies.
The Hungarian CA’s view on the authorisation of Protect® Mosquito and Tick Repellent Lotion is presented below.

1. USER CATEGORY

The Hungarian CA determines the following user categories for the product:

· Non-professional users

It can be stated, that the product fulfils the specific provisions of the inclusion directive for DEET:

1. Primary exposure of humans shall be minimized by considering and applying appropriate risk mitigation measures, including, where applicable, instructions for the amount and frequency of application of the product on human skin;

2. Labels on products intended for application on human skin, hair or clothing shall indicate that the product is intended only for restricted use on children between two and twelve years old, and that it is not intended for use on children less than two years old, unless it can be demonstrated in the application for product authorisation that the product will meet the requirements of Article 5 and Annex VI without such measures;

3. Products must contain deterrents for ingestion.

The form of the packaging ensures the safety of the non-professional user.
The user guide provides detailed vocational instructions for the safe use of the product.

The product contains a deterrent for ingestion (denatonium-benzoate).

2. FIELD OF USE

The Hungarian CA determines the following fields of use for the product:

· Outdoor

Application is recommended in places where possible danger of attack by mosquitoes and/or ticks exists.
3. TARGET ORGANISMS

· Diptera: Culicidae (mosquitoes, e.g. Aedes, Anopheles and Culex spp.) 
· Diptera: Simuliidae (black flies)

· Metastigmata: Ixodidae (hard ticks, e.g. Ixodes ricinus)

Protect® Mosquito and Tick Repellent Lotion is intended for repelling blood sucking arthropods (e.g. mosquitoes, black flies and ticks) to protect humans from potential transmission of vector-borne pathogens by blood feeding.

4. MODE OF APPLICATION

Protect® Mosquito and Tick Repellent Lotion is a ready-to-use lotion formulation supplied in 50, 75, 100, 150, 200 or 250 ml maximum volume plastic dispensers with mechanical nozzles. The active substance concentration is 19.5% N,N-diethyl-meta-toluamide (DEET). Application is recommended in case of possible attack by mosquitoes and/or ticks. The product is a white, creamy, viscous liquid that has to be spread directly onto uncovered skin to provide protection. The product is ready for application, no further preparation is needed. Skin surface exposed to bites should be treated with the exception of the vicinity of eyes, mouth and ears. Repellent effect starts immediately, and depending on the amount applied it lasts for approx. 7 hours against mosquitoes, and 3 hours in the case of ticks. Two application per day is envisaged. This application frequency is supported by the results of the efficacy studies. Release into the environment is limited.
Protect® Mosquito and Tick Repellent Lotion should not be applied more than twice daily. Children over age of 9 should not apply the product more than once a day and those under 9 years should not use the product at all. Consumers should be advised not to be exposed to the product more than 8 h on a single day, regardless of the number of applications.
It should not be used to sunburnt or injured skin, known allergies shall be considered.
Contact with mucosa and the immediate surroundings of eyes, mouth and ears should be avoided. If the product comes in contact with the eye, it shall be flushed with plenty of water and medical advice shall be sought; if swallowed, immediate medical advice shall be sought.
The product is foreseen only for outdoor use.

The product is not to be used with other (biocidal) products.
Based on the assessment, the Hungarian CA concludes that Protect® Mosquito and Tick Repellent Lotion can be safely used by non-professional users under circumstances described in the authorisation.

10.3 Evaluation of the major change:

The applicant has submitted a request for mutual recognition of the product authorisation in  France. The Competent Authority France had comments regarding the evaluation of the product.

In parallel, the applicant has applied for a major change of the authorisation, concerning the change in product composition.
The conclusions of the French MRS and the MAC are shown below:

Physicochemical properties:
The new composition of Protect® Mosquito and Tick Repellent Lotion does not represent physico-chemcal hazard, classification to physico chemical hazard classes is not necessary. 

The following table shows the differences in the composition of old and new. These changes do not affect phys-chem hazard of the product; neither the new nor the old composition can be considered as a hazardous mixture concerning phys-chem hazards.

Taking into account the results of provided stability tests 2 years shelf life for the modified composition of Protect® Mosquito and Tick Repellent Lotion can be safely established.
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█Efficacy:

The use against black flies was withdrawn by the applicant.

Two new efficacy studies were submitted to support the efficacy of the product (see section 6.6.).

A 3 hours protection time against ticks is considered appropriate.

A 7 hours protection time against mosquitoes is considered appropriate.

Recommended dose: apply 1 gramm of repellent product to 600 cm2 of skin surface (600 cm2 is equivalent to the skin surface of an adults forearm).

The following phrases were also added to use instructions:

„Respect the recommended application doses.”

„Inform the authorization holder if the treatment is ineffective.”

„Protection time can be lowered by sweating, water wash off, rubbing, high temperature (>30°C), wind velocity, etc.”

“The use of the product with other biocidal products or sunscreen products is not recommended”

Human health risk assessment:

The change in composition of Protect Mosquito and Tick Repellent Aerosol does not affect the classification and human toxicological properties of the product. Concentration of the active substance did not change and no new substance(s) of concern have been identified, therefore reevaluation of risk is not necessary.

Environment:

The application rate of the product has changed in accordance with efficacy tests.

The emission calculations have been updated in accordance with the latest version of the Emission Scenario Document for Product Type 19 Repellents and attractants (May 2015).

No further assessment is necessary regarding the major change in product composition submitted by the applicant.

One of the Focus Pearl modelled values exceeds the trigger value of 0.1 µg/L. The HUCA is of the opinion that resolving this issue can be deferred until the next renewal. This issue is not due to the major change, but it was found as a result of the updated emission scenario (which was not yet applicable at the time of the submission of MAC) and the modified application rate based on efficacy studies. Furthermore, it is also considered that the typical used amount can be almost three times lower than which was used for the evaluation.
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APPENDIX II
Summary of studies in Document III-B of Protect® Mosquito and Tick Repellent Lotion
	Section No / Reference No 
	Author(s) 
	Year 
	Title, Source (where different from company) Company, Report No. GLP (where relevant) / (Un)Unpublished 
	Data Protection Claimed (Yes/No) 
	Owner 

	B 3.1
	Viktória Halász-Laky


	2012
	Study Report (Final), Determination of the Physical State of Mosquito and Tick Repellent Lotion, Toxi-Coop Ltd, Study No 484.191.3734, Unpublished
	Y
	DLRTF*

	B 3.5
	Viktória Halász-Laky


	2012
	Study Report (Final), Determination of the pH and Acidity or Alkalinity of Mosquito and Tick Repellent Lotion Filling Solution, Toxi-Coop Ltd, Study No: 484.191.3736

Unpublished
	Y
	DLRTF*

	B 3.6
	Viktória Halász-Laky
	2012
	Study Report (Final), Determination of the Relative Density of Mosquito and Tick Repellent Lotion Filling Solution, Toxi-Coop Ltd, Study No: 484.191.3735 Unpublished
	Y
	DLRTF*

	B 3.7
	Viktória Halász-Laky Study is ongoing
	2012
	Study Plan, Storage stability study of Mosquito and Tick Repellent Lotion, Toxi-Coop Ltd, Study No.: 484.105.3733, Unpublished
	Y
	DLRTF*

	B 3.7
	Viktória Halász-Laky

Toxi-Coop Zrt.
	2012
	Interim Report 1,

Storage stability study of Mosquito and Tick Repellent Lotion, Accelerated Storage Test, Toxi-Coop Ltd, 2012, 
Study No.: 484.105.3733,

and 

Interim Report 2, 

Storage stability study of Mosquito and Tick Repellent Lotion, Accelerated Storage Test, Toxi-Coop Ltd, 2014, 
Study No.: 484.105.3733

Unpublished
	Y
	DARTF*

	B 3.4
	Viktória Halász -Laky
	2013
	Determinatin of the Flash Point of Mosquito and Tick Repellent Lotion Filling Solution

2013, Sutdy No.: 484.191.4186
	Y
	DLRTF*

	B 3.4
	Viktória Halász -Laky
	2013
	Sustained Combustibility Test with  Mosquito and Tick Repellent Lotion Filling Solution without fragrance
	Y
	DLRTF*

	B 3.10
	Viktória Halász-Laky
	2012
	Study Report (Final), Determination of Viscosity of Mosquito and Tick Repellent Lotion Filling Solution, Toxi-Coop Ltd, Study No: 484.191.3737 Unpublished
	Y
	DLRTF*

	B 4.1
	Viktória Halász-Laky
	2012
	Study Report (Final), Validation of the Analytical Method for the Determination of the Active Ingredient Content of Mosquito and Tick Repellent Lotion,

Toxi-Coop Ltd. Study No: 484.199.3732, Unpublished
	Y
	DLRTF*

	Section No / Reference No 
	Author(s) 
	Year 
	Title, Source (where different from company) Company, Report No. GLP (where relevant) / (Un)Unpublished 
	Data Protection Claimed (Yes/No) 
	Owner 

	B 6.2
	István Ágh

Study is ongoing
	2012
	Final Report, In Vitro Irritation Corrosion Test with Mosquito and Tick Repellent Lotion Filling Solution in the EPISKIN Model, Toxi-Coop Ltd, Unpublished
	Y
	DLRTF*

	B 6.2
	István Buda
	2012
	Final Report, Mosquito and Tick Repellent Lotion, In vitro test for eye corrosives and severe irritants in isolated chicken eyes, Toxi-Coop Ltd, Study No.: 484.549.3761, Unpublished
	Y
	DLRTF*

	B 6.3
	Mária Pénzes
Study is ongoing
	2012
	Skin Sensitization Study: Local Lymph Node Assay of Test Item Mosquito and Tick Repellent Lotion In Mice, Toxi-Coop Ltd, Study No.: 484.553.3763, Unpublished
	Y
	DLRTF*

	B 6.3
	Mária Pénzes
Study is ongoing
	2012
	Amendment 1 to the Study Plan ofSkin Sensitization Study: Local Lymph Node Assay of Test Item Mosquito and Tick Repellent Lotion In Mice, Toxi-Coop Ltd, Study No.: 484.553.3763, Unpublished
	Y
	DLRTF*

	B 5.1-3
	Helena Heaven
	2012
	Laboratory study to determine the efficacy of 19.5% DEET Lotion Repellent against mosquitoes, Aedes albopictus and Culex quinquefasciatus and ticks, Ixodes ricinus, I2L Research Ltd., Study No.: 12/150B, Unpublished
	Y
	DLRTF*

	B 5.1-3
	Helena Heaven
	2012
	Laboratory study to determine the efficacy of 19.5% DEET Lotion Repellent against black flies, Simulium spp, I2L Research Ltd., Study No.: 12/151B, Unpublished
	Y
	DLRTF*

	B 5.1-3
	Helena Heaven
	2012
	Report ammendment No: 1 Laboratory study to determine the efficacy of two repellents against black flies
	Y
	DLRTF*

	B 5.1-3
	Helena Heaven
	2012
	Field study to determine the efficacy of 19.5% DEET Lotion Repellent against black flies, Simulium spp, I2L Research Ltd., Study No.: 12/152B, Unpublished
	Y
	DLRTF*

	Efficacy
	T.E.C. LABORATORY Study No. 2069b-MTRL/0416R
	2016
	Laboratory repellence test on mosquitoes

(Aedes aegypti) &

(Aedes albopictus) &

(Culex quinquefasciatus)
	Y
	Babolna Bio Ltd

	Efficacy
	i2LResearch Ltd

UK

Study code: 15/302
	2015
	Laboratory repellence test on ticks (Ixodes ricinus)
	Y
	Babolna Bio Ltd

	Phys-Chem


	ÉMI TÜV SÜD Kft. Central Lab.
	2017
	Tests (Appearance, pH, density, viscosity, flash point) of Mosquito and Tick Repelleant Aerosol and Lotion

Test Report No: R-8791221/3
	Y
	Bábolna Bioenvironmental Centre Ltd

	Phys-Chem


	Bábolna Környezet-biológiai Központ Kft.
	2015
	Accelerated stability test (DEET content) of Mosquito and Tick Repellent Lotion 

Test Report: 11888
	Y
	Bábolna Bioenvironmental Centre Ltd


Note: (DARTF) = DEET Aerosol Repellent Task Force, (*DLRTF) = DEET Lotion Repellent Task Force
� Applies only to existing authorisations


� Illinois Department of Public Health, Prevention & Control, DEET Insect Repellents, Last updated March 28, 2107 , �HYPERLINK "http://www.idph.state.il.us/envhealth/deetfacts.htm"�http://www.idph.state.il.us/envhealth/deetfacts.htm�


� Brandon Keim: DEET Mosquito Repellent Could Lose Its Bite, Wired Science, May 3, 2010, �HYPERLINK "http://www.wired.com/wiredscience/2010/05/deet-resistance/"�http://www.wired.com/wiredscience/2010/05/deet-resistance/�


Citated from: “Behavioral insensitivity to DEET in Aedes aegypti: A genetically determined trait residing in changes in sensillum function.” By Nina Stanczyk, John Brookfield, Rickard Ignell, James Logan, and Linda Field.” Proceedings of the National Academy of Sciences, Vol. 107 No. 18, May 4, 2010.
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