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1. STATEMENT OF SUBJECT MATTER AND PURPOSE FOR WHICH THIS REPORT
HAS BEEN PREPARED AND BACKGROUND INFORMATION ON THE
APPLICATION

1.1  CONTEXT IN WHICH THIS DRAFT ASSESSMENT REPORT WAS PREPARED
1.1.1 Purpose for which the draft assessment report was prepared

Penconazole is already an approved substance under Commission Regulation (EC) No. 1107/2009. This renewal
assessment report (RAR) is prepared to evaluate the dossier submitted to support the renewal of the approval of
penconazole.

Syngenta Crop Protection AG, on behalf of Syngenta Crop Protection AG and Ascenza Agro-SA, submitted an
application and a dossier to support the renewal of the approval of penconazole. This was in accordance with
Commission Regulation (EU) 844/2012 of 18 September 2012 setting out the provisions. necessary for the
implementation of the renewal procedure for active substances, as provided for in 'Regulation-(EC) No 1107/2009.
Norway, acting as the RMS, evaluated all aspects of the renewal dossiers via a Renewal Assessment'Report (RAR).

A proposal for a new MRL-setting is also included, as well as a proposal for new Classification & Labelling.

1.1.2 Arrangements between rapporteur Member State and co-rapporteur Member State
Norway, as RMS, made the assessment and prepared the RAR. Germany, acting-as Co-RMS; agreed to review the
RAR before the submission to the Commission and EFSA.

1.1.3 EU Regulatory history for use in Plant Protection Products

Penconazole was included as a New Active Substance in-/Annex 1 of EU Council Directive 91/414/EEC on 1 January
2010 (Commission Directive 2009/77/EC, 1 July 2009 and amended in- Commission Directive 2010/34/EU, 31 May
2010). Syngenta was the sole data submitter.in support of Annex | inclusion. Germany acted as Rapporteur Member
State (RMS).

EFSA sent to the Commission its conclusion regarding the peer review of the pesticide risk assessment of the active
substance penconazole (23 September-2008).

The Commission presented a Review Report (SANCO/4461/09 — rev 3, 26 February 2009, updated 26 January 2021)
in support to the consideration of Annex.l-inclusion. The Review Report was updated 27 November 2009 confirming
the reference specification purity set-by the RMS-in the evaluation report on the finalisation of the reference
specification of penconazole (September 2009), as well as revision 2 was taken note of 11 May 2010 due to extension
of inclusion as laid-down in Chapter 1.1t was also updated 26 January 2021 to include the agreed reference values
and residue definitions for the triazole derived metabolites.

Penconazole was(and is currently) approved under Commission Regulation (EC) No. 1107/2009 (repealing Council
Directive 91/414/EEC)-via Commission Implementing Regulation (EU) No. 540/2011 of 25th May 2011. By way of
derogation.from the Implementing Regulation (EU) No 540/2011, the expiry dates for approval of certain active
substances, includingpenconazole, was extended to 31 December 2022 (Commission implementing regulation (EU)
2021/1449).-This allowed applicants to prepare, and for the Commission to then consider, applications for renewal
of this active substance.

EFSA has‘published a Review of the existing maximum residue levels for penconazole according to Article 12 of
Regulation (EC) No 396/2005 (EFSA Journal 2017; 15(6):4853).

1.1.4 Evaluations carried out under other regulatory contexts
The RMS is not aware of any other relevant EU-evaluations of penconazole carried out in the framework of other
relevant EU-legislation (e.g. biocides, flavourings, food additives, cosmetics).

Penconazole is included in the Inventory of Evaluations performed by the Joint Meeting on Pesticide Residues
(JMPR), where the most recent report is from 2015.
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The RMS did not find any recent evaluation of penconazole from EPA (USA) or PMRA (Canada).
1.2 APPLICANT INFORMATION

Members of the Penconazole Task Force are: Syngenta Crop Protection AG and Ascenza Agro SA.

1.2.1 Name and address of applicant(s) for approval of the active substance
The contact point for the Penconazole Task Force is
Address: Syngenta Crop Protection AG
Rosentalstrasse 67

4058 Basel
Switzerland

Contact (all sources): | GG
Telephone number: ]

E-mail: |
1.2.2 Producer or producers of the active substance
Syngenta
Address: Syngenta Crop Protection’AG
Rosentalstrasse 67
4058 Basel
Switzerland
Contact (all sources): | EGGczNE
Telephone number: Y oM N O]
E-mail: RN
Ascenza
Address: Ascenza-Agro S.A.

Avenida do Rio Tejo
Herdade das Praias
2910-440 Setubal

Portugal
Contact (all sources): | GG
Telephone: I
Fax : I
E-mail: |
1.2.3 Information relating to the collective provision of dossiers

For the renewal of approval of penconazole, a task force was established. Members of the Penconazole Task Force
are: Syngenta Crop Protection AG and Ascenza Agro SA. The dossier was submitted by Syngenta Crop Protection
AG, on behalf of the task force.
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1.3 IDENTITY OF THE ACTIVE SUBSTANCE

1.3.1 Common name proposed or ISO-

accepted and synonyms

Penconazole

1.3.2 Chemical name (IUPAC and CA nomenclature)

IUPAC 1-[2-(2,4-dichlorophenyl)pentyl]-1H-1,2,4-triazole
CA 1-[2-(2,4-dichlorophenyl)pentyl]-1H-1,2,4-triazole
1.3.3 Producer’s development  code | CGA71818 (also known as CGA071818)

number

1.3.4 CAS, EEC and CIPAC numbers

CAS 66246-88-6
EEC 266-275-6
CIPAC 446
1.3.5 Molecular and structural formula, molecular mass
Molecular formula C13H15CIoN3
Structural formula \
A
N
N \W
\—N
CH,
Molecular mass 284.2 g/mol

1.3.6 Method of manufacture (synthesis

pathway) of the active substance

CONFIDENTIAL information - data provided
separately (Vol.4) by the Penconazole Task
Force members.

1.3.7 Specification of purity of the active

substance in g/kg

>950

1.3.8 " ldentity.and content of additives (such

as stabilisers) and impurities

1.3.8.1 < ‘Additives

CONFIDENTIAL information - data provided
separately (Vol.4) by the Penconazole Task Force
members.

1.3.8.2 Significant impurities

CONFIDENTIAL information - data provided
separately (\Vol.4) by the Penconazole Task Force
members.

1.3.8.3 Relevant impurities

The relevance of impurities is still unclear/not
concluded on. See Volume 4.

1.3.9° Analytical profile of batches

CONFIDENTIAL information - data provided
separately (Vol.4) by the Penconazole Task
Force members.

11
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1.4  INFORMATION ON THE PLANT PROTECTION PRODUCT
1.4.1 Applicant
1.42 Producer of the plant protection | Address: Syngenta Crop Protection AG
product Rosentalstrasse 67
4058 Basel
Switzerland
Contact (all sources): - | EGTGTczNENB
Telephone number: -~ | G
E-mail (S —
1.43 Trade name or proposed trade name | Topas100EC
and producer's development code | A6209G
number of the plant protection product
1.4.4 Detailed quantitative and qualitative information .on the composition of the plant
protection product
1.4.4.1 Composition ~of the plant { CONFIDENTIAL information - data provided
protection product separately (Vol.4; Syngenta)
1442 Information on the active
substances
1.4.4.3 Information on safeners, | CONFIDENTIAL information - data provided
synergists and co-formulants separately (Vol.4; Syngenta)
1.45 Type and code of the plant protection | Emulsifiable concentrate [EC]
product
1.4.6 Function Fungicide
1.4.7- Field of use envisaged Penconazole is a fungicide for foliar application to

control diseases in fruits, berries and vegetables.

12
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1.4.8

Effects on harmful organisms

Penconazole is a fungicide used in agriculture for
control of powdery mildews in various crops such as
grape, pome fruits, stone fruits, strawberry, cucumber
and other vegetables. When taken up by the plant,
penconazole acts on the fungal pathogen during
penetration and haustoria formation. It stops the
development of fungi by interfering with the
biosynthesis of sterols in cell membranes. Interference
with sterol biosynthesis leads to disruption of
membrane function, leakage of cytoplasmic ‘contents
and hyphal death.

Penconazole belongs to the triazole class of chemistry
and its mode of action is-similar-to other triazoles
(sterol demethylation inhibitors-= _DMIs). -Its .main
biochemical mode .of ~action is- the inhibition of
cytochrome P-450 sterol . 14o-demethylase (P-
45014DM), a_key enzyme of the sterol biosynthetic
pathway of fungi, which stops the development of fungi
by interfering with the biosynthesis of sterols in cell
membranes. It'is thus classified. by FRAC (Fungicide
Resistance Action Committee) as a Sterol Biosynthesis
Inhibitor (SBI class - 1) ~with -other triazoles like
difenoconazole, tebuconazole and myclobutanil.

Triazole” fungicides  are- systemic or translaminar
compounds’ with quick uptake and acropetal
translocation- in _the xylem, resulting in good
distribution'in the plant tissue and protection from
being washed - off. When taken up by the plant,
penconazole~ acts on the fungal pathogen during
penetration and haustoria formation.

13
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1.5 DETAILED USES OF THE PLANT PROTECTION PRODUCT

1.5.1 Details of representative uses

Formulation Application Application rate per treatment
F
Crop K
andfor | Member Product G | Pests or group of Growth Interval Kg a.i./?]a PHI Remark
situation State Name | pests controlled - Conc of | Method Number between a.i./hl Water ; (days) s
ype - - stage and - VL . . min max
(b (© a.i. g/kg kind minmax | applicatio’| minmax | I/ha min " (m)
@ (d-f : season *)
) 0] (f-h) 0 (k) ns (g/hl) max (g/ha)
(min) 0 o
Only
Er?;rirt]? TOPAS Foliar tractor
) Podosphaera spray, BBCH 500- mounte
apple, EU 100 EC F | Jeucotricha EC 100g/L | His = b 2 10 2.7-8.0 1500 40 14 q
pear, (A62096) blower applicat
quince PP
ions
Only
Grapes, TOPAS 14 (28 tractor
table EU 100 EC F Uncinula EC 100 g/ Foliar BBCH 9 8 3.0-20 150- 30 in NEU | mounte
and necator spray 13-85 1000 and d
. (A6209G) .
wine France) | applicat
ions
Erysiphe tor:gor
TOPAS Cichoracearu \
Cucumbe | gy | 100EC Flm, EC .| 100g/L SFOr';ar Eé?_%g' 3 8 4.2-25 2‘1%'00 50 3 g“’”me
(A6209G) Sphaerotheca pray aoplicat
fuliginea pp
ions
Only
Cichoracearu tractor
TOPAS .
Cucumbe m, Foliar BBCH 2.9- 200- mounte
r NEU 100 EC R Sphaerotheca B 100 g/ spray 51-89 ! nla 17.5 1200 8 3 d
(A6209G) . .
fuliginea applicat
ions

(a) For crops, the EU and Codex classification (both) should be taken into account ; where relevant, the (i) g/kg or g/L. Normally the rate should be given for the active substance (according to 1ISO) and not
use situation should be described (e.g. fumigation of a structure) for the variant in order to compare the rate for same active substances used in different variants (e.g.
(b) Outdoor or field use (F), greenhouse application (G) or indoor application (1)

14
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(©
(d)
Q)
®
(9)
(h)

e.g. biting and sucking insects, soil born insects, foliar fungi, weeds fluoroxypyr). In certain cases, where only one variant synthesised, it is more appropriate to give
e.g. wettable powder (WP), emulsifiable concentrate (EC), granule (GR) the rate for the variant (e.g. benthiavalicarb-isopropyl).
GCPF Codes — GIFAP Technical Monograph N° 2, 1989 (i) Growth stage at last treatment (BBCH Monograph, Growth Stages of Plants, 1997, Blackwell, ISBN

All abbreviations used must be explained
Method, e.g. high volume spraying, low volume spraying, spreading, dusting, drench . . . N . . .
Kind, e.g. overall, broadcast, aerial spraying, row, individual plant, between the plant — type of (k) Indicate the minimum a_nd maximum number of ap_pllcatlon possible under practical conditions of use
equipment used must be indicated (I) The values should be given in g or kg-whatever gives.the more manageable number (e.g. 200 kg/ha
instead of 200 000 g/ha or 12.5 g/ha instead-of 0.0125 kg/ha
(m) PHI - minimum pre-harvest interval

3-8263-3152-4), including where relevant, information'on season at time of application

15
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1.5.2 Further information on representative uses

See 1.5.1. for details. The timing of application is not normally influenced by the growth stage of

the crop, rather by the development of the disease. In this respect, the recommendations are

normally to apply at the first sign of disease and at intervals varying between 7 and 14 days

thereafter. The activity of penconazole is such that protection is provided during the interval

between applications up to a maximum of 14 days. Where application by horizontal boom sprayers: Avoid
spraying/application within 5 m of the field boundary to reduce effects on non-target insects or other arthropods.
Where application is by broadcast sprayers: The best available application technique, which minimises offtarget
drift should be used to reduce effects on non-target insects or other arthropods.

16
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1.5.3 Details of other uses applied for to support the setting of MRLs for uses beyond the
representative uses

Not relevant

1.5.4 Overview on authorisations in EU Member States

Penconazole is widely authorised in European countries including Estonia, Finland, Latvia, Lithuania, Sweden,
Norway, Austria, Belgium, Czech Republic, Germany, Hungary, Netherlands, Poland, Romania, Slovakia,
Slovenia, Bulgaria, Cyprus, France, Greece, Italy, Portugal, Spain, Croatia, as well as UK.

The currently authorised uses of the formulations containing penconazole are provided-in the following:
Syngenta formulation: A6209G, containing 100 g/L penconazole as an EC formulation

Syngenta formulation: A9246B, containing 200 g/L penconazole as an EW formulation

Ascenza Agro, S.A. formulation: SAP811F, containing 100 g/L penconazole as‘an EC formulation

Penconazole can be used in a number of crops across such as apple, pear, quinace, peach; apricot, nectarine,
black currant, red currant, gooseberry, blackberry, raspberry, artichoke, cucumber, eggplant, gherkin, grapes
(table and wine), melon, peppers, pumpkin, strawberries, tobacco, tomatoes, watermelon, zucchini, ornamentals,
cherries, forest nursery, fruit nursery, nut trees, hop, chili, squash.

17
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Level 2

Penconazole
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2. SUMMARY OF ACTIVE SUBSTANCE HAZARD AND OF PRODUCT RISK
ASSESSMENT

Summary of methodology used by the applicant for literature review and for all sections:
e A very broad search was conducted in a number of scientific source databases for penconazole and its
metabolites. Details regarding the databases and search terms are listed in Volume 3CA B2 (Appendix 1),
Volume 3CA B6 (Appendix 1), Volume 3CA B7 (Appendix 2), Volume 3CA B8 (B.8.6.1), and Volume
3CA B9 (Appendix 1). A separate search was also conducted for impurity/impurities in penconazole
technical materials. Details of this literature search are summarised in Syngenta’s VVolume 4.
e Duplicate titles from within each database were automatically removed from the output.
e A rapid relevance assessment of the titles was conducted to remove any additional duplicates and any.
obviously irrelevant titles (where enough information was available from the title alone).
e Summary abstracts were requested for the remaining titles and a further rapid relevance assessment was
conducted where again any clearly irrelevant titles were removed.
o A detailed assessment of the full-text documents for the remaining titles was conducted- using the criteria
developed for study relevance.
e Any relevant papers were highlighted and assessed for reliability.
A more extensive search has also been conducted using more specific endocrine disruption search terms and an
extended duration to ensure that all available literature have been located. This-additional search was carried out to
identify in vitro and in vivo studies designed to assess the effects of penconazole on the endocrine system.

2.1 IDENTITY

2.1.1  Summary or identity
Data provided separately by the Penconazole Task Force members: See RAR Vol. 4 for each task force member.

2.2 PHYSICAL AND CHEMICAL PROPERTIES [EQUIVALENT TO SECTION 7 OF THE CLH REPORT
TEMPLATE]

2.2.1 Summary of physical and chemical propertiesof the active substance

Table 1: Summary of physicochemical properties of the active substance

Comment (e.g.

Property Value Reference measured or
estimated)
Pure active substance
colour:white Das R.
aspect: powder 2000a

Physical state at | odour: odourless

20.°C and 101,3 Sensory

observations

kPa Technical grade active substance
colour: off-white DasR.
aspect: powder with lumps 2000b
odour: weak

Melting/freezing

point 60.3°Cto61.0 °C Das R. 1999 Measured

Boiling point > 360 °C at 101.325 kPa Das R. 2000 Measured
gp 99.2°C at 1.9 Pa '

Relative density | Not required under EU Regulation No 283/2013

Vapour pressure 0.224 mPa at 25 °C Vijayakuma Measured
pourp 0.094 mPa at 20 °C r C. 2018
. o O’Connor
Surface tension 53.2 mN/m at 20.0 + 0.5 °C B. 2015
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Comment (e.g.

Property Value Reference measured or
estimated)
. o Halarnakar
Water solubility [ 77 mg/L at 20 °C R. 2018 Measured
Partition -
. Pow = 6421 (£ 94
coefficient | o (+94) . g aé?)rlnszkar Measured
n-octanol/water | 09 Pow=382at20°C '
Calculated from
measurements in
Henry’s law 104 3 0 RAR Vol. 3 Halarnakar R.
constant 34 - 107 Pam*/mol at20 °C B.2.2/02 2018 and
Vijayakumar C.
2018
Waiving of
testing based on
Flash point Data lacking - penconazole’s
melting.point, i.e.
>40°C
Flammability Non-flammable ;gil;son X Measured
Measured, or
Waiving of
Explosive Not explosive Jackson W, | testing based on
properties P 2017 penconazole’s
exothermic
decomposition
energy
Waiving of
Self-ignition Data lacking i testlng_based on
temperature experience of
handling
Oxidising Y i Jackson W.
properties Non-oxidising 2017 Measured
Granulometry No data - -
Solubility at 20 °C:
Solubilityin agetohe >0 gl
organic solvents dichloromethane >500 g/L
and identity of - | ethylacetate > 500 g/L Vijayakuma
relevant hexane 16 g/L r C. 2018a Measured
dsggii?;'on methanol > 500 g/L
R octanol 350 g/L
toluene > 500 g/L
Dissociation _ o Jakel K.
constant pKa = 1.51 at 20°C 1987b Measured
Viscosity Not required under EU Regulation No 283/2013
Spectra Instrument parameters
P uv: methanol (solvent)
(UVIVIS, IR, ) I
NMR, MS) IR: KBr pellet
molar' extir;ction 13C-NMR: 75 MHZ, CDCI3 Oggenfuss Measured
1H-NMR: 300 MHz, CDCI3 P. 1999
at relevant

wavelengths,
optical purity

Mass Spectra: El

UV Absorption Characteristics
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Property

Value

Reference

Comment (e.g.
measured or
estimated)

The molar extinction coefficients at different
wavelengths were determined to be:

Solution Wavelength ~ Molar extinction
[nm] coeff.
[L/mol - cm]
neutral 220 10564
273 437
281 401
acidic 220 10741
273 410
281 376
basic 220 9607
273 453
281 417

No absorption maximum between 290 nm and-750
nm was observed.

Study reports for determination of the partition coefficient (n-octanol/water) (CA B.2.7)for three of the metabolites
included in the residue definition for surface water, ground water and soil ((2.14.1) are-not acceptable. For the
metabolites CGA179944 and CGA71019 the study report does not contain analytical certificates for the batches used.
For CGA91305 no study report is provided whatsoever. For.penconazole and the rest of the metabolites in the residue
definition, adequate studies has been provided for.determination of the partition coefficient.

2.2.1.1 Evaluation of physical hazards [equivalent to section 8 of the CLH report template]

2.2.1.1.1 Explosives [equivalent to section 8.1 of the CLH report template]

Table 2: Summary table of studies.on explosive properties

Method

Results Remarks

Reference

UN Test 2(b)

Effect of heating
under.confinement:

The tube was
unchanged “O” after
five minutes of
heating applying
orifice plate diameter
of 1. mm.

The test gave a

negative “—" result.

Penconazole is not explosive
within the criteria of this study.

Jackson W. 2017
TC; Purity 98.1% w/w

UN Test 2(c)(i)

Effect of ignition
under confinement:

The substance,
penconazole, failed to
produce a pressure
greater than the upper
threshold of 2070 kPa,

Penconazole is not explosive
within the criteria of this study.

Jackson W. 2017
TC; Purity 98.1% w/w
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Method Results Remarks Reference
the rise time could not
be determined.

The test gave a
negative “—” result.

ASTM E537 Heat of Series 2 type (a) test of Jackson W. 2017
decomposition: sensitivity to detonative shock | TC; Purity 98.1% w/w
584 Jig is not required if the

exothermic decomposition
energy of organic materials is
less than 800 J/g

(CR (EU) No 1272/2008; p. 52)

2.2.1.1.1.1  Short summary and overall relevance of the provided information on explosive properties

Penconazole does not fulfil the criteria of the screening procedure as the substance contains chemical groups, e.g.
contiguous nitrogen atoms, which can react to produce very rapid increase in-temperature or pressure. Therefore
the acceptance procedure (Test series 2 to 4; section 10.3 of ST/SG/AC.10/11/Rev.7), i.e. determining whether or
not a product offered for transport is a candidate for Class 1, have to be performed (CR (EU)No 1272/2008; p. 52).

The explosive properties of penconazole (TC of purity 98.1% w/w) were studied-using recommended test methods
referred to in ST/SG/AC.10/11/Rev.7, i.e. Test 2(b; Koenen test) and Test 2(c)(i; Time/Pressure test). The tests
were carried out as outlined in ST/SG/AC.10/11/Rev.7. In-agreement with CR (EU) No 1272/2008 (p. 52) Test
2(a), i.e. UN gap test was waived based on Penconazole’s decomposition energy of 584 J/g (< 800 J/g) determined
by using method ASTM E537 (Differential Scanning Calometry).

The effect observed when heating penconazole for five minutes under-confinement applying orifice plate diameter
of 1 mm was «O» - Tube unchanged. The end of the' reaction was well within-five minutes.

The highest pressure achieved in the time/pressure test was 453 kPa which is well within the upper threshold of
2070 kPa. Hence, the rise time could not be determined.

Penconazole’s exothermic decomposition energy.and the negative (“—") outcome of the Koenen test and the
Time/Pressure test, i.e. sensitivity towards shock, heating and ignition, respectively, concludes the substance is too
insensitive for acceptanceinto Class 1 (ST/SG/AC.10/11/Rev.7).

2.2.1.1.1.2 Comparison with the CLP criteria

A substance is considered for, classification as explosive where a positive result is obtained in a test series as
outlined in Figure 2.1.2 of CR (EU) No 1272/2008, i.e. sensitivity towards heat, shock, or friction. Therefore,
comparison-with”CLP- criteria would not result in classification of the substance given the exothermic
decomposition-energy and the negative outcome from Test 2(b; Koenen test) and Test 2(c)(i; Time/Pressure test).

2:2.1.1.1.3 __Conclusion on classification and labelling for explosive properties

Not classified — conclusive but not sufficient for classification

2.2.1.1.2 Flammable gases (including chemically unstable gases) [equivalent to section 8.2
of the CLH report template]

Hazard class not applicable, substance is a solid

2.2.1.1.3 Oxidising gases [equivalent to section 8.3 of the CLH report template]
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Hazard class not applicable, substance is a solid

2.2.1.1.4 Gases under pressure [equivalent to section 8.4 of the CLH report template]

Hazard class not applicable, substance is a solid

2.2.1.1.5 Flammable liquids [equivalent to section 8.5 of the CLH report template]

Hazard class not applicable, substance is a solid

2.2.1.1.6 Flammable solids [equivalent to section 8.6 of the CLH report template]

Table 3: Summary table of studies on flammable solids

Method

Results

Remarks

Reference

UN TestN.1

Preliminary screening test:
The test substance, formed
into an unbroken powder
train, melted and ignited but
did not propagate combustion
along 200 mm train (within
two minutes). The full
burning time over 200 mm
could not be determined.

Penconazole is not
a flammable solid
within the criteria
of this test.

Jackson W. 2017
TC; Purity 98.1% w/w

221161

Short summary and overall relevance of the provided information on-flammable solids

The flammable properties of penconazole (TC of purity 98.1% w/w) were studied using recommended test methods
referred to in ST/SG/AC.10/11/Rev.7, i.e. Test'N.1 (test method for flammable solids). The tests were carried out
as outlined in ST/SG/AC.10/11/Rev.7.

The preliminary screening test showed that penconazole melted and ignited but did not propagate combustion along
the 200 mm of the train. The full test programme was not required as the full burning time over 200 mm is less
than 2 minutes (could not be determined).

221162

Comparison with the CLP criteria

A flammable solid shall-be classified for this class using test N.1. The burning rate test was, however, waived due
to the outcome of the preliminary.screening test. Therefore, comparison with CLP criteria according to Table 2.7.1
in CR (EU) No 1272/2008 would notresult in classification of the substance.

2.2.1:1.6:3

Conclusion on classification and labelling for flammable solids

Not classified — conclusive but not sufficient for classification

2.2.1.1.7 Self-reactive substances [equivalent to section 8.7 of the CLH report template]

Table 4: Summary table of studies on self-reactive substances

Method Results Remarks Reference

Differential scanning Heat of decomposition: Penconazole is not | Jackson W. 2021

calorimetry 755 J/g a self-reactive TC; Purity 98.1% w/w
substance within
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Method Results Remarks Reference
the criteria of this
test.

An earlier study
showed a heat of
decomposition of
584 J/g (TC of
purity 98.1% w/w;
see section
2.2.1.1.1)

UN Test H.4 Self-Accelerating Penconazole is not | Jackson W. 2021
decomposition temperature a self-reactive TC; Purity 98.1% wi/w
(SADT): >75°C substance within
the criteria of this
test.

2.2.1.1.7.1  Short summary and overall relevance of the provided information on self-reactive substances

UN test series A to H are required only for substances considered for classification. According-to CLP, substances
and mixtures must be considered for classification in the hazard class as a self-reactive substance or mixture unless:
- their heat of decomposition is less than 300 J/g, or

- their Self-Accelerating Decomposition Temperature (SADT) is greater than 75°C for a 50 kg package.

The heat of decomposition and self-accelerating decomposition-temperature were studied for Penconazole (TC of
purity 98.1% wi/w) using recommended test methods referred to in ‘ST/SG/AC.10/11/Rev.7, i.e., differential
scanning calorimetry and UN Test H.4, respectively. Results showed @ heat of decomposition of 755 J/g, and a self-
accelerating decomposition temperature greater than 75 °C.

2.2.1.1.7.2  Comparison with the CLP criteria

Self-reactive substances or mixtures are classified in one of the seven categories of types A to G using UN Test
Series A to H in ST/SG/AC.10/11Rev.5 (pp. 217-296). In.agreement with CR (EU) No 1272/2008 (p. 63) the
classification procedure was waived as-penconazole:

- isnot explosive (2.2:1.1.1)

- isnot oxidising (2.2:1.1.13)

- isnot an‘organic peroxide (2.2.1.1.14)

- has shown a heat of decomposition above 300 J/g

- hasa SADT greater than 75 °C for.a 50 kg package

Therefore, comparison with CLP criteria according to Section 2.8.2.3 in CR (EU) No 1272/2008 would not result
in classification of the substance.

2.21.1.7.3 . Conclusion on classification and labelling for self-reactive substances

Not classified — conclusive but not sufficient for classification

2.2.1.1.8 Pyrophoric liquids [equivalent to section 8.8 of the CLH report template]
Hazard class not applicable, substance is a solid.

2.2.1.1.9 Pyrophoric solids [equivalent to section 8.9 of the CLH report template]
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2.2.1.1.9.1  Short summary and overall relevance of the provided information on pyrophoric solids

No data derived in accordance with the recommended test method in CR (EU) No 1272/2008 have been provided.

Penconazole has, however, been handled in air in other studies conducted and referred to in this dossier, where no
incidences of self-ignition when exposed to air have been reported. In agreement with Section 2.10.4.1 of CR (EU)
No 1272/2008 (p. 68), the classification procedure for pyrophoric solids need not be applied given the experience
stated above (i.e. the substance is stable at room temperature for prolonged periods of time (days)).

2.2.1.1.9.2 Comparison with the CLP criteria

A pyrophoric solid shall be classified using test N.2 in ST/SG/AC.10/11Rev.7. This testing-was waived based on
the experience stated in above subsection (2.2.1.1.9.1). Therefore, comparison with CLP criteria according to Table
2.10.1 in CR (EVU) No 1272/2008 (p. 68) would not result in classification of the substance.

2.2.1.1.9.3 Conclusion on classification and labelling for pyrophoric solids

Not classified — conclusive but not sufficient for classification

2.2.1.1.10 Self-heating substances [equivalent to section 8.10 of the CLH report template]

2.2.1.1.10.1 Short summary and overall relevance of the:provided information on self-heating substances

No data derived in accordance with the recommended test method in CR (EU) No 1272/2008 have been provided.

It is, however, referred to ECHA-17-G-21-ENc(subsection 2:11.4.2) stating «substances or mixtures with a low
melting point, i.e. < 160 °C, should notbe considered for classification in this class since the melting process is
endothermic and the substance-air‘surface is drastically reduced. However, this criterion is only applicable if the
substance or mixture is completely molten up to this temperature.»

The melting point of penconazole has been studied (Das R., 1999; CGA71818/4305) and reported in this dossier
(RAR vol.4 3CA B2). Results showed a melting range starting at 60°C and was completely molten at 61°C.

In agreement with ECHA-17-G-21-EN, the classification procedure for self-heating substances need not be applied

given penconazole’s melting point.

2.2.1.1.10.2 .Comparison with the CLLP criteria

The self-heating substance or mixture shall be classified using test N.4 in ST/SG/AC.10/11Rev.7. This testing was
waived (ECHA-17-G-21-EN) based on penconazole’s melting point that is well below 160°C. Therefore,
comparison with CLP criteria according to Table 2.11.1 in CR (EU) No 1272/2008 (p. 69) would not result in
classification of the substance.

2.2:1.1.10.3- Conclusion on classification and labelling for self-heating substances

Not classified — conclusive but not sufficient for classification

2.2.1.1.11 Substances which in contact with water emit flammable gases [equivalent to
section 8.11 of the CLH report template]
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2.2.1.1.11.1 Short summary and overall relevance of the provided information on substances which in
contact with water emit flammable gases

No data derived in accordance with the recommended test method in CR (EU) No 1272/2008 have been provided.

The chemical structure of penconazole does, however, not contain metals or metalloids. Further, penconazole has
been handled in water in other studies, where no incidences of violent reaction and emission of flammable gases
have been reported. In agreement with Section 2.12.4.1 of CR (EU) No 1272/2008 (p. 63), the classification
procedure for substances or mixtures which in contact with water emit flammable gases need not be applied given
the information and experience stated above.

2.2.1.1.11.2 Comparison with the CLP criteria

A substance or mixture which, in contact with water, emits flammable gases shall be classified in one of the three
categories for this class, using test N.5 in ST/SG/AC.10/11Rev.7. This testing was waived basedon the experience
stated in above subsection (2.2.1.1.11.1). Therefore, comparison with CLP criteria according to Table 2:12.1 in
CR (EU) No 1272/2008 (p. 72) would not result in classification of the substance.

2.2.1.1.11.3 Conclusion on classification and labelling for substances which in contact with water emit
flammable gases

Not classified — conclusive but not sufficient for classification

2.2.1.1.12 Oxidising liquids [equivalent to-section 8.12 of the CLLH report template]
Hazard class not applicable, substance is a solid.

2.2.1.1.13 Oxidising solids [equivalent to section 8.13 of the CLH report template]

Table 5: Summary table of studies‘on oxidising solids

Method Results Remarks Reference
UN Test O.1 Penconazole | Jackson W. 2017
Mean burningtimes (s); n =5 is not an TC; Purity 98.1% w/w
Test substance Reference oxidising
penconazole:cellulose* | Bromate:cellulose | | Sold within
e = 37 the criteria
i : i of this test.
449 541 70

*_ ‘total weight: 30 g

The test substance ignited and burned fully
with a flame. Mean burning times of the test
substance are both greater than the mean
burning time of the reference.

2.2.1.1.131 Short summary and overall relevance of the provided information on oxidising solids

Penconazole contain chlorine but since chlorine is chemically bonded only to carbon, the classification procedure
for this class shall not apply according to subsection 2.1.4.4.1 of CR (EU) No 1272/2008. Regardless, the oxidative
properties of penconazole (TC of purity 98.1% w/w) were studied using recommended test methods referred to in
ST/SG/AC.10/11/Rev.7, i.e. Test O.1 (test for oxidising solids). The tests were carried out as outlined in
ST/SG/AC.10/11/Rev.7.
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The substance, penconazole, in the 4:1 and 1:1 sample-to-cellulose ratio (by mass) tested, exhibited a mean burning
time less than the mean burning time of a 3:7 mixture (by mass) of potassium bromate and cellulose, i.e. category
3in Table 2.14.1 in CR (EU) No 1272/2008). Consequently, the criteria for Categories 1 and 2 are not met and
burning time of 2:3 and 3:2 mixture (by mass) of potassium bromate and cellulose is waived.

2.2.1.1.13.2 Comparison with the CLP criteria

An oxidising solid shall be classified for this class using test O.1 (subsection 34.4.1) outlined in
ST/SG/AC.10/11/Rev.7. Test results showed that penconazole does not meet the CLP criteria according-to Table
2.14.1in CR (EU) No 1272/2008.

2.2.1.1.13.3 Conclusion on classification and labelling for oxidising solids

Not classified — conclusive but not sufficient for classification

2.2.1.1.14 Organic peroxides [equivalent to section 8.14 of the CLLH report template]

Hazard class not applicable, the substance is not an organic peroxide.

2.2.1.1.15 Corrosive to metals [equivalent tosection 8.15 of the CLH report template]

2.2.1.1.15.1 Short summary and overall relevance of the provided information on oxidising solids

No data derived in accordance with the recommended test method in.CR (EU) No 1272/2008 have been provided.

2.2.1.1.15.2 Comparison with the CLP criteria

A substance or mixture corrosive to metals is classified using UN Test C.1 in ST/SG/AC.10/11Rev.7 unless it is
impracticable to perform the test.

This testing was waived based on penconazole’s melting point that is approximately 60°C (see Table 1) and above
the test temperature (cut-off temperature) of 55°C (ECHA-17-G-21-EN). Therefore, comparison with CLP criteria
according to' Table 2.16:1 in.CR (EU) No1272/2008 (p. 80) would not result in classification of the substance.

2.2.1:1.15.3 . Conclusion on classification and labelling for self-heating substances

Not classified — conclusive but not sufficient for classification

2.2.2  Summary of physical and chemical properties of the plant protection product

The representative formulation A6209G is an emulsifiable concentrate (EC). Its appearance is that of a colorless
clear liquid with a sweetish odor.

A6209G need not be classified for explosive, oxidizing or flammable properties under CLP
(CR (EU) No 1272/2008): The formulation’s heat of decomposition was determined as 38 J/g. Waiving of further
testing is acceptable, since the heat of decomposition was below 500 J/g. The formulation is not an oxidizing liquid
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within the criteria of UN test O.2 nor flammable as the formulation’s flashpoint was determined as 62.5 + 5°C by
the use of ISO 1523 Pensky-Martens closed cup testing. Also, the auto-ignition temperature was determined as
210 £ 10°C (performance of the test as described in IEC 60079-20-1; not useful for classification under CLP).

The pH of a 1 % dilution was determined to 6.5. The alkalinity (calculated as NaOH) was determined to be less than
0.01 %.

The viscosity of the formulation was determined to 9.08 mPa-s at 20 °C and 4.88 mPa-s at 40 °C. The viscosity is
not significantly depending on the shear rate. Therefore, the test item can be considered as a Newtonian liquid.

The surface tension (o) of the formulation at 20 °C was determined with the plate method to 33.3 mN/m (0.5 % w/v),
34.7 mN/m (0.1 % w/v) and 30.6 mN/m (undiluted).

The relative density of the liquid formulation was determined to be 0.986 g/cm? at 20 °C (RD2oc/a-c = 0.986).

Heat stability studies (accelerated storage) on the formulation showed that the formulation was physically .and
chemically stable for 2 weeks at 54 °C in package made from High Density Polyethylene (HDPE).

Low temperature stidies showed no separation after 7 days storage at 0 °C. Testing of emulsion properties at 30 °C
after 7 days storage at 0 °C show no changes in emulsifiability, emulsion stability and re-emulsifiability compared
to the emulsion properties of the fresh formulation.

Shelf life studies following two years storage of the formulation at ambient temperature (20 °C) showed no change
of the content of the active ingredient (0 % change). Except for a reduction-of the pH value of a 1 % dilution from
6.5 to 5.8, no other tested phys-chem property showed any change after two years compared with the initial results.
Evaluation of the HDPE packaging (1 L) used for the shelf life-studies showed some panelling and a 0.07 % gross
weight increase. Else, none of the other packaging evaluation criteria changed- after storage. The formulation
AG6209G is considered chemically and physically stable following-two years storage at 20 °C in a package made
from High Density Polyethylene (HDPE).

The persistence of foaming of the formulation was tested accordingto CIPAC MT 47.3. The formulation was diluted
with CIPAC water D. For a concentration of 0.5 % (v/v)-the foaming was determined to be 12 mL after 1 min and 8
mL after 12 min. For a concentration of 0.1 % (v/v) the foaming was determined to be 32 mL after 1 min and 22 mL
after 12 min. The FAO/WHO pesticide specifications recommends a limit of max. 60 mL foaming when tested with
CIPAC MT 47.3.

The emulsion properties-of the formulation was tested at 30 °C at concentrations 0.5 % (v/v) and 0.1 % (v/v) diluted
with CIPAC water-A and D: Emulsifiability was spontaneous and re-emulsifiability was complete for all cases. The
emulsion stability test showed no cream and/or oil-after 0.5 h and 2 h for all cases. However, after 24 h, trace cream
at the bottom was observed at concentration 0.5 % (v/v) for CIPAC water A and D. No oil was observed. At
concentration 0.1 % (v/v) after-24 h-no cream and/or oil was observed for both waters. The emulsion stability test
0.5 h after re-emulsifiability show no cream and/or oil.

Studies regarding physicalcand chemical compatibility of tank mixes are not submitted as there are no tank mix
recommendations proposed in the AIR supplementary dossier.

2.3 :_ DATA ON APPLICATION AND EFFICACY

2.3.1 - Summary of effectiveness

When taken up by the plant, penconazole, contained in the representative product A6209G, acts on the fungal
pathogen during penetration and haustoria formation. It stops the development of fungi by interfering with the
biosynthesis of sterols in cell membranes. Interference with sterol biosynthesis leads to disruption of membrane
function, leakage of cytoplasmic contents and hyphal death.

Penconazole has been tested in field development trials and has demonstrated efficacious activity. A6209G has been
registered in many EU countries based on detailed national assessments of the efficacy package in compliance with
Regulation (EC) No. 545/2011 and according to the Uniform Principles (Regulation (EC) No. 546/2011), with which
Member States authorities were satisfied.
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2.3.2 Summary of information on the development of resistance

Penconazole is an ergosterol biosynthesis inhibitor (SBI) from the chemical class of the triazoles (FRAC group 3)
blocking the demethylation of eburicol. It is active on a broad range of plant pathogens on many crop plants. Due to
the supposed oligo-genetic mechanism of resistance the resistance risk is estimated as medium by the Fungicide
Resistance Action Committee (FRAC, www.frac.info).

Baseline sensitivity and resistance to DM fungicides (Penconazole)

More than 40 SBI fungicides are available to control many plant pathogens. Because the mechanism of resistance is
mostly controlled by the accumulation of several independent mutations and is referred to as "quantitative
resistance”, the inherent resistance risk to DMI fungicides has been classified as medium risk. The resistance factors
associated to single mutations at target gene (cyp51) are relative small. Resistance to DMI’s has been shown to be
in the form of small shifts occurring over a long period of time and the phenotype rather corresponds-to reduced
sensitivity than to resistance. Only in rare cases truly resistant isolates have been found tofollow a disruptive
resistance (e.g. Ramularia collo-cygni). In the majority of the cases, a combination of target site mutations on the
cyp51 gene (cytochrome p450), overexpression or duplication of the cyp51 gene and effects . on” ABC. transporters
detoxifying the organism have been found to be the most common mechanisms of resistance'to DMIs. In‘addition,
it was demonstrated in several studies that DMIs have no cross resistance to any of the-other major fungicide classes
e.g. MBCs, Qols, or SDHIs.

Prominent examples for the shifting behaviour of DMI fungicides are Zymoseptoria-tritici (aka Mycosphaerella
graminicola) and Venturia inaequalis. There are ample reports for shifting<in Erysiphe species on cereals and
Cercospora beticola in sugar beet. Several reports are also available for. Uncinula-necator-and Podosphaera
fuliginea. The exact mechanism conferring the resistance to DMIs for the diseases relevant for penconazole are not
completely understood. Recent studies with Uncinula necator‘indicated that resistance seems to be due to at least
two mechanisms, cyp51 over-expression and target-site mutation in'CYP51.

Extensive resistance monitoring studies are conducted. in Europe by several companies and the results are discussed
at the FRAC meeting on an annual basis. In general,. DM sensitivity of Uncinula necator, Podosphaera fuliginea,
Erysiphe cichoracearum and Podosphaera leucotricha is stable since many years after having experienced a
sensitivity shift in the past.

Resistance risk assessment for TOPAS-100 EC (A6209G)

For estimating the risk of fungicide resistance three-major.components.need to be evaluated: 1) the intrinsic risk of
pathogens (determined by the biology of the pathogen), 2) the risk-of active ingredients (determined by the mode of
action) and 3) the agronomic risk (determined by the-cultural practice and the use strategy).

Factors relating directly to disease epidemiology; @nd indirectly to disease management, combine with genetic
factors to form the pathogen risk. The most important factors determining pathogen risk appear to be life cycle,
reproduction, gene flow and mutation rate: Moreover, pathogen risk ranking into high, medium or low risk to evolve
fungicide resistance consider the following:aspects:

High:

— _resistance is known:in the species from other crops

= close relation (genus) to with species developing resistance

— _abundant sexual and asexual propagation and strong epidemics
Medium:

=~ _lower probability of selection due to moderate epidemics

—'_~no-resistance found, despite usage in the same crop to control other diseases
Low

— mechanistic block of evolution of resistance
— low spread and no sexual recombination (e.g. soil borne pathogens)

The fungicide resistance risk varies for fungicide classes depending from specific mode of action. The combined
risk a fungicide to evolve resistance should consider the agronomic risk that is based on weather conditions,
fertilization, irrigation, cultural practices, crop density and degree of resistance of cultivars.
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Members of the Fungicide Resistance Action Committee (FRAC) monitor the sensitivity changes towards DMI
fungicides and provide guidelines for the use of DMI fungicides in different crops. General and specific guidelines
for a responsible use of DMI fungicides are available under http://www.frac.info/.

Based on the multi-allelic and polygenic nature of resistance, the risk of resistance to DMIs can be considered as
moderate. Risk assessment of sensitivity shifts to DMI fungicides in selected vegetable pathogens is shown in the

Summary table below.

Use recommendation for TOPAS 100 EC (A6209G)
The Fungicide Resistance Action Committee (FRAC) has made the following general recommendations to minimize
the risk of resistance occurring to the SBI fungicides (of which the DMI’s are one class).

— Repeated application of SBI fungicides alone should not be used on the same crop in one season
against a high-risk pathogen in areas of high disease pressure for that particular pathogen.

— For crop/pathogen situations where repeated spray applications (e.g. orchardcrops/powdery
mildew) are made during the season, alternation (block sprays or in sequence) or mixtures with an
effective non cross-resistant fungicide are recommended (see FRAC Code List).

— Where alternation or the use of mixtures is not feasible because of a‘lack of effective or.compatible
non cross-resistant partner fungicides, then input of SBI's should be reserved for critical parts of
the season or crop growth stage.

—  If the performance of SBIs should decline and sensitivity testing has confirmed the‘presence of less
sensitive isolates, SBIs should only be used in mixture or alternation-with effective non cross-

resistant partner fungicides.

— The introduction of new classes of chemistry offers opportunities for more effective resistance
management. The use of different modes of action should be maximized for the most effective
resistance management strategies.

— Users must adhere to the manufacturers’ recommendations. In-many cases, reports of “resistance"
have, on investigation, been attributed to cutting'recommended use, rates, or to poorly timed

applications.

— Fungicide input is only one aspect of crop-management. Fungicide use does not replace the need for
resistant crop varieties, good agronomic-practice, plant hygiene/sanitation, etc.

— Exclusive frequency measurements-of single cyp51 mutations are not sufficient to describe the
sensitivity situation towards DMIs but can help to.better understand the background of sensitivity

shifts.

Table 6: Summary table: Risk assessment of sensitivity shifts to DMI fungicide in selected pathogens

Pathogen Resistance situation Risk assessment
Podosphaera leucotricha Stable Low

Uncinula necator Stable Medium
Erysiphe cichoracearum Stable High
Podosphaera fuliginea Stable High
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2.3.3 Summary of adverse effects on treated crops
Penconazole has been applied in all EU member states for many years without reports of phytotoxic effects on target
or succeeding crops. Consequently no negative impact is expected on treated. crops.

2.3.4 Summary of observations on other undesirable or unintended side-effects
There is no evidence of any undesirable or unintended side-effects.

2.4  FURTHER INFORMATION

2.4.1 Summary of methods and precautions concerning handling, storage, transport or fire

Active substance —penconazole

Handling

Avoid contact with skin and eyes.'When-using, do not eat, drink or smoke. Wash hands and exposed skin before
eating; drinking or-smoking and when the handling of the substance is completed.

This material-is capable of forming flammable dust clouds in air, which, if ignited, can produce a dust cloud
explosion. Flames, hot surfaces, mechanical sparks and electrostatic discharges can serve as ignition sources for this
material. Electrical-equipment should be compatible with the flammability characteristics of this material. The
flammability characteristics will be made worse if the material contains traces of flammable solvents or is handled
in'the presence of flammable solvents.

This'material can become readily charged in most operations.
Storage

Keep in original containers, tightly closed, in a dry, cool and well-ventilated place. Keep out of reach of children.
Keep away from food, drink and animal feeding stuffs.
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Transport

UN Number: UN3077
Transport hazard class: 9
Classification code: M7

Hazard ldentification Number: 90

Packaging Group: Il

Proper shipping name: ENVIRONMENTALLY HAZARDOUS SUBSTANCE, SOLID, N.O.S.
(PENCONAZOLE)

Fire
Suitable extinguishing media:
Extinguishing media - small fires: Use water spray, alcohol-resistant foam, dry chemical or carbon dioxide.

Extinguishing media - large fires: Use alcohol-resistant foam or water spray.

Extinguishing media which shall not be used for safety reasons:
Do not use a solid water stream as it may scatter and spread fire.

Specific hazards during fire fighting:

As the product contains combustible organic components, fire will produce dense black smoke containing
hazardous products of combustion. Exposure to decomposition products may be a hazard-to health.
Special protective equipment for firefighters:

Wear full protective clothing and self-contained breathing apparatus.

The representative formulation — A6209G

Handling

Storage

Requirements for storage areas and containers:

No special storage conditions required.

Keep containers tightly closed in a dry, cool, and well-ventilated place.
Keep out of the reach of children.

Keep away from food, drink, and animal feeding-stuffs.

Advice on safe handling:

No special protective measures against fire required.
Avoid contact with skin.and eyes.

When using do not eat, drink, or-smoke:

For personal protection see Safety data sheet

Transport

Land transport

ADR/RID;

UN-Number: UN 3082

Class: 9

Labels: 9

Packaging group 1l

Proper shipping name: ENVIRONMENTALLY HAZARDOUS SUBSTANCE, LIQUID, N.O.S.
(PENCONAZOLE)

Sea transport

IMDG:

UN-Number: UN 3082

Class: 9

Labels: 9

Packaging group: Il

Proper shipping name: ENVIRONMENTALLY HAZARDOUS SUBSTANCE, LIQUID, N.O.S.
(PENCONAZOLE)

Marine pollutant : Marine pollutant

Air transport
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IATA-DGR

UN-Number: UN 3082

Class: 9

Labels: 9 Miscellaneous

Packaging group: i

Proper shipping name: ENVIRONMENTALLY HAZARDOUS SUBSTANCE, LIQUID, N.O.S.
(PENCONAZOLE)

Fire

Suitable extinguishing media:

Extinguishing media - small fires: Use water spray, alcohol-resistant foam, dry chemical or carbon dioxide.
Extinguishing media - large fires: Use alcohol-resistant foam or water spray.

Extinguishing media which shall not be used for safety reasons: Do not use a solid water stream as it-may._scatter
and spread fire.

Specific hazards during fire fighting: As the product contains combustible organic components, fire will produce
dense black smoke containing hazardous products of combustion. Exposure to decomposition products may be a
hazard to health. Flash back possible over considerable distance.

Special protective equipment for firefighters: Wear full protective clothing and self-contained breathing apparatus.

Further information minimise the hazards arising: Do not allow run-off from fire fighting to-enter drains or water
courses. Cool closed containers exposed to fire with water spray.

Hazardous decomposition products likely to be generated in the event of fire:" Combustion or thermal decomposition
will evolve toxic and irritant vapours.
2.4.2 Summary of procedures for destruction or decontamination

Active substance — penconazole

Where possible, recycling is preferred to disposal or incineration. It-must undergo special treatment e.g. at suitable
disposal site to comply with local regulations,

As the halogen content of penconazole is below the 60% trigger value, high temperature incineration is the preferred
means of disposal for the active-substances, formulated products, contaminated materials or contaminated packaging.
Incineration should be carried out in a licensed. incinerator operating at a temperature above 800°C and with a
minimum gas phase residence time of two seconds.

Further details are available in the safety data sheet-for penconazole.

The representative formulation — A6209G

Neutralisationprocedure
In the'event of accidental spillage, neutralisation (with acid or base to neutral pH) is not an effective procedure for
the destruction.or decontamination of the formulation.

Therefore, the spilled liquid formulation should first be adsorbed onto a solid, such as sand, inert clay filler, saw dust
orsoil,"before-being swept up into a safe container to await disposal.

Controlled incineration

As the halogen content of A6209G is below the 60% trigger value, high temperature incineration is the preferred
means of disposal for the active substances, formulated products, contaminated materials or contaminated
packaging. Incineration should be carried out in a licensed incinerator operating at a temperature above 800°C and
with a minimum gas phase residence time of two seconds.
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2.4.3 Summary of emergency measures in case of an accident

Active substance — penconazole

Personal Precautions
Ensure suitable personal protection during removal of spillages (for details see safety data sheet).

Environmental Precautions
Do not flush into surface water or sanitary sewer system. If the product contaminates rivers and lakes or drains
inform respective authorities.

Methods of Cleaning Up:

Contain spillage, pick up with an electrically protected vacuum cleaner or by wet-brushing and transfer to-a container
for disposal according to local regulations. Do not create a powder cloud by using a brush or compressed air. Clean
contaminated surface thoroughly.

The representative formulation — A6209G

a) Containment of spillages

Containment and/or segregation is the most reliable technical protection measure-if exposure cannot be eliminated.
The extent of these protection measures depends on the actual. risks in- use. Maintain air concentrations below
occupational exposure standards.

Where necessary, seek additional occupational hygiene advice.
b) Decontamination of areas, vehicles and buildings

Environmental precautions:
Prevent further leakage or spillage if safe to-do so. Do not flush into'surface water or sanitary sewer system.

Methods for cleaning up:

Contain spillage, and then collect with-non-combustible absorbent material (e.g. sand, earth, diatomaceous earth,
vermiculite) and place in container for disposal according to local/national regulations.

If the product contaminates riversand lakes or drains inform respective authorities.

Do not contaminate ponds, waterways or ditches with-chemical or used container.
Do not dispose of waste into sewer.

Where possible recycling-is preferred-to disposal-or incineration.

If recycling is not practicable, dispose of in compliance with local regulations.

Additional advice:
If the‘product contaminates rivers and lakes or drains inform respective authorities.

c). Disposal of damaged packaging, absorbents and other materials

Contaminated packaging:

Empty remaining contents.

Triple rinse containers.

Empty containers should be taken to an approved waste handling site for recycling or disposal.
Do not.re-use empty containers.

d) Protection of emergency workers and residents, including bystanders
Protective measures:
The use of technical measures should always have priority over the use of personal protective equipment.

When selecting personal protective equipment, seek appropriate professional advice. Personal protective equipment
should be certified to appropriate standards.
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Respiratory protection:
No personal respiratory protective equipment normally required. When workers are facing concentrations above the
exposure limit, they must use appropriate certified respirators.

Hand protection:
Nitrile rubber gloves, >480 min breakthrough time, 0.5 mm thickness. The selected protective gloves have to satisfy
the specifications of EU Directive 89/686/EEC and the standard EN 374 derived from it.

Eye protection:
Wear tightly fitting safety goggles. Always wear eye protection when the potential for inadvertent eye contact with
the product cannot be excluded.

Skin and body protection:

Choose body protection in relation to its type, to the concentration and amount of dangerous substances, and to the
specific work-place. Remove and wash contaminated clothing before re-use. Wear as appropriate: Impervious
clothing.

e) First aid measures

General advice:
Have the product container, label or Material Safety Data Sheet with you when calling the Syngenta emergency
number, a poison control centre or physician, or going for treatment.

Inhalation:
Immediately move to fresh air. If breathing is irregular or stopped, administer artificial respiration. Keep patient
warm and at rest. Call a physician or Poison Control Centre immediately.

Skin contact:
Take off all contaminated clothing immediately. Wash off immediately with plenty of water. If skin irritation persists,
call a physician. Wash contaminated clothing before re-use.

Eye contact:
Rinse immediately with plenty of water, also-under the eyelids, for at-least 15 minutes. Remove contact lenses.
Immediate medical attention is required.

Ingestion:
If swallowed, seek medical advice'immediately.and show this container or label. Do NOT induce vomiting.

Medical advice:
There is no specificantidote available.-Treat symptomatically.

2.5 METHODS OF ANALYSIS
2.5.1 Methods used for the generation of pre-authorisation data

Adequate methods have been used for the analysis of penconazole in the representative formulation (A6209G), and
of penconazole and significant impurities in technical materials (Syngenta and Ascenza separately).

Adequate methods have been used for the generation of pre-approval data required for the risk assessment of and
penconazole and its metabolites in the toxicology, residue, and environmental fate and behaviour section.

In aPPP study, the reliability of the measured test concentration generated in the acute toxicity testing of carp could
not be concluded. The same analytical method was considered fit for purpose in an equivalent study i.e., acute
toxicity testing of rainbow trout. However, the apparently low precision of the method could be due to the
performance of the analytical method or the experimental set up. Otherwise, adequate methods have been used for
the generation of pre-approval data required for the risk assessment of and penconazole and its metabolites in the
ecotoxicology section.
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2.5.2  Methods for post control and monitoring purposes

Adequate methods and ILV have been provided for monitoring of penconazole residues in commodities of plant
origin, in commodities of animal origin, in soil and water, in air and in body fluids and tissues. Analytical methods
and ILV for monitoring of the metabolite CGA179944, included in the residue definition for monitoring of
groundwater, is also provided and found adequate.

However, the Task Force has not provided analytical methods for post control and monitoring purposes for all the
metabolites listed in the definition of residues for monitoring (2.14.2). This concerns the metabolite CGA71019
(1,2,4-Triazole) included in the residue definition for soil and groundwater, metabolite penconazole-OH included. in
the residue definition for bodily tissues fluids and tissues.
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2.6 EFFECTS ON HUMAN AND ANIMAL HEALTH
2.6.1 Summary of absorption, distribution, metabolism and excretion in mammals [equivalent to
section 9 of the CLH report template]
Table 7: Summary table of toxicokinetic studies
Method Results Remarks Reference
Distribution, Distribution after 144 hours (6 | Test substance:
Degradation and | days): CGA 71818 (penconazole) (1980)
Excretion of CGA | Widely distributed in tissues, but | Radiochemical: LOT not reported | K-CA5.1.1/01
71818 in the Rat in low amounts, the highest | >98% purity Document No.
residues in liver, lungs and 41/80
Pre-OECD 417 (1984) | kidneys. Oral route/Dose (average mg/kg bwy): (supplementar
Single low dose 0.5 y)
Pre-GLP Metabolism: Single high dose 25
Metabolised extensively. Polar
metabolites in urine (0-24 h). Sampling up to 144 hours
Excretion after 144 hours (6 | Rat: JJRAI f (SPF)
days): Group size: 2 rats/sex/dose
Urinary: 62-85% (urinary
excretion was higher and faster in | Only 2 rats/sex/dose were used; Gl-
Q compared to &) tract was not examined; A biliary.or
Faecal: 14-39%, an IV study was not. performed,
Expired air: <0.1% although->20% of -the radioactivity
Total excreted: 99-105 was- ‘excreted in-the faeces; TLC
results. for metabolic. profiles: were
No distinct excretion-profiles | insufficiently documented
between low and high dose
The Major Urinary | Metabolism (0-48 h urine): Test substance:
Metabolites of CGA | The urinary metabolite Uoz'was CGA71818 (penconazole) (1982)
71818 in the Rat identified as free triazole (CGA Non-labelled: < LOT not reported | K-CA 5.1.1/02
71019). Uos accounted for 24% of | ->98% purity - Radiochemical: LOT Report No.
Pre-OECD 417 (1984) | the urinary radioactivity. The not reported >98% purity 15/82

Pre-GLP

carboxylic acid metabolites
identified were Uo7.1 (CGA
177279, pentanoic acid), Uo7-2
(CGA 177280, butyric acid) and
Uos-1. (CGA 179944, propanoic
acid). The a-hydroxy carboxylic
acid metabolites identified were
Use-1 (CGA'177281, o-hydroxy
pentanoic acid) and U2
(hydroxylated CGA 17780, a-
hydroxy butyric acid). The
urinary metabolites Uo7, Uos and
Uos accounted for 31, 10, and 8%
of urinary radioactivity,

Oral route/Dose (average mg/kg bw):
Single high dose 25

Sampling up to 48 hours

Rat: [ RAI f (SPF)

Group size: 20 & rats

Only & rats were examined;
compounds  which  have been
characterized in  excreta as
comprising 5% or greater of the
administered dose should be

(supplementar
y)

Pre-OECD 417 (1984)

Pre-GLP

were 1, 2, 4-triazole (CGA 71019)
and the carboxylic acid metabolite
CGAL77279. Free triazole was
eliminated in both urine and
faeces. Some unchanged
penconazole (0.8% of dose) was
identified in faeces and is
considered to represent
unabsorbed dose.

>98% purity Radiochemical: LOT
not reported >98% purity

Oral route/Dose (average mg/kg bw):
Single high dose 25

Sampling up to 48 hours

Rat: [JJRAI f (SPF)

respectively. identified. However, this was not
always done; no data available on MS
or NMR examinations; TLC results
for  metabolic  profiles  were
insufficiently documented
The Metabolic Fate of | Metabolism: Test substance:
CGA71818 in the Rat. | The most abundant metabolites, | CGA71818 (penconazole) (1984)
each accounting for >10% of dose, | Non-labelled: LOT not reported | K-CA 5.1.1/03

Report No. 23/83
(supplementary)
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Administration to Rats.
Pre-OECD 417 (1984)

Pre-GLP

acid, free 1,24-triazole and
several carboxylic acid
metabolites. In total, & rats

excrete 13% of a dose of CGA
71818 as free 1,2,4-triazole in
their 0-48 hours urines, whilst ¢
rats do so to a much lower extent.
Q@ rats excreted much higher
proportions of polar metabolites
(glucuronide conjugates) than &
rats in urine.

Excretion after 144 hours (6 days)
— already presented in a previous
study (RAR 1.1/01):

Urinary: 62-85% (urinary
excretion was higher.and faster'in
Q@ compared to &)

Faecal: 14-39%,

Expired air:<0.1%

Total excreted: 99-105

>98% purity

Oral route/Dose (average mg/kg bw):
Single low dose 0.5
Single high dose 25

Sampling up to 144 hours

Rat: [ RALf (SPF)
Group size: 2 rats/sex/dose

Only 2 rats/sex/dose ‘were used; Gl-
tract was not examined; A biliary or
an 1V study was~not performed,
although >20% ‘of ‘the ‘radioactivity

was excreted in the faeces;
Compounds - which have been
characterized in  excreta as

comprising 5% or greater of the
administered dose should be
identified; however, this was not
always done; only TLC was used for
structural identification

Method Results Remarks Reference
Group size: 20 & rats
Excretion after 48 hours:
Urinary: 62% Only & rats were examined,
Faecal: 33% compounds  which  have been
Total excreted: 95% characterized in  excreta  as
comprising 5% or greater of the
administered dose should be
identified. However, this was not
always done and only 50% of the
dose was characterized in terms of
chemical structure; the
documentation of results does not
comply with current standards.
Sex Dependency of the | Metabolism: Test substance:
Metabolite Pattern of | Urinary fractions were identified | CGA71818 (penconazole) (1985)
CGA71818 after Oral | as conjugates with glucuronic | Radiochemical: LOT not reprorted | K-CA5:1.1/04

Report No.1/85
< addendum “to

(2980), ~ Report
No. 41/80
(supplementary)

Acute Kinetic Study

with CGA71818
Technical in Albino
Rats.

No applicable
guideline; however

mainly._in line with
OECD 417 (2010)

GLP

Excretion after 48 hours:
Urinary: 46-90% (urinary.
excretion'was higher and faster in
Q compared to-?)

Faecal: 9-27%

There were-no marked differences
in_excretion profiles across the
range of dose levels investigated

Test substance:

CGA71818 (penconazole)
Non-labelled: FL-840833 98.7%
purity

Radiochemical: GAN-1X-83 >98%
purity

Oral route/Dose

Penconazole 0, 10, 100, 300, 500,
1000 or 2400 ppm

Single dose

+

[3,5-*C -triazole]-penconazole 0.1
mg

Single dose

Sampling up to 48 hours after the
[*4C]-dose

Rat: Sprague Dawley: [JJCD (SD)
BR
Group size: 5 rats/sex/dose

Mass balance should be determined
by summation of the percent of the
administered  (radioactive)  dose
excreted in urine, faeces, and expired
air, and the percent present in tissues,

I (1987)

K-CA 5.1.1/05

Report No. |l

6117-123
(accepted
lim.)

with
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Method Results Remarks Reference

residual carcass, and cage wash;
however, air and tissue was not
examined, and total recoveries of
administered test substance was
below 90% in males and therefore
considered to be inadequate; A biliary
or an IV study was not performed,
although >20% of the radioactivity
was excreted in the faeces in males

90-Day  Subchronic | Excretion after 48 hours: Test substance: I (1937)
Dietary Toxicity and | Urinary after IV dose: 47-66% in | CGA71818 (penconazole) K-CA 5:1.1/06
Kinetic  Study in | & and 67-77%in @ Non-labelled: FL-840833 98.7% | Report No. |l
Albino Mice with | Faecal after IV dose: 20-31% & | purity 6117-121
CGA71818 Technical. | and 9-14 % in Q Radiochemical: GAN-1X-83 >98%-|. (supplementary)
purity
No applicable | Urinary after oral dose: 47-62%
guideline; however | in & and 63-78% in @ Oral route/Dose
mainly in line with | Faecal after oral dose: 19-28% & | 0, 10, 100, 300, 500, 1000 or 2400
OECD 417 (2010) and 11-17%in @ ppm repeated for at least 90 days in
the diet
GLP Q excreted a higher proportion of | +

the dose in urine and less via | [3,5-1C-triazole]-penconazole 25 pg
faeces than &. There were no | Single oral, gavage -or single
marked differences in excretion | intravenous dose

profiles across the range of dose
levels investigated or between | Sampling wup to 48 hours after-the
administration of 1V or oral dose. | -[**C]-dose

Mice [l CD-1(ICR)BR
Groupe size:'5 mice/sex/dose (20
mice/sex ctrl)

Although the test.guideline refers to
the rat-(6-12 -weeks) as the test
species, mice. (21 days) were used;
Mass balance should be determined
by summation of the percent of the
administered  (radioactive)  dose
excreted in urine, faeces, and expired
air, and the percent present in tissues,
residual carcass, and cage wash;
however air and carcass were not
examined, and total recoveries of
administered test substance was
below 90% in several of the groups
and therefore considered to be

inadequate
Kinetic -‘Study - in_| Excretion after 48 hours: Test substance: I (1987a)
Albino- - Rats ~ with, | Urinary after IV dose: 49-53% in | CGA71818 (penconazole) K-CA 5.1.1/07
CGA71818 Technical. |- and 73-77% in @ Non-labelled: FL-840833 98.7% | Report No. |l
Faecal after IV dose: 22-29% & | purity 6117-122
No applicable | and 12-17% in @ Radiochemical: GAN-1X-83 >98% | (supplementary)
guideline; however purity
mainly-in’ line~ with | Urinary after oral dose: 48-59%
OECD 417/(2010) in & and 74-79% in Q Oral route/Dose
Faecal after oral dose: 26-31% & | 0, 10, 100, 300, 500, 1000 or 2400
GLP and 13-16% in @ ppm repeated for at least 90 days in
the diet
Q excreted a higher proportion of | +
the dose in urine and less via | 0.1 mg [3,5-1*C-triazole]-

faeces than &. There were no | penconazole Single oral gavage or
marked differences in excretion | single intravenous dose

profiles across the range of dose
levels investigated or between | Sampling up to 48 hours after the
administration of IV or oral dose. | [**C]-dose

39



Penconazole

Volume 1 — Level 2

Method Results Remarks Reference
Rat Sprague Dawley: JJJCD (SD)
BR
Group size: 5 rats/sex/dose
Normally, the rats should be 6-12
weeks at the time of dosing; however,
these rats were younger; Mass
balance should be determined by
summation of the percent of the
administered  (radioactive)  dose
excreted in urine, faeces, and expired
air, and the percent present in tissues,
residual carcass, and cage wash;
however, air and carcass were not
examined, and total recoveries of
administered test substance . ‘was
below 90% in several of the groups
and therefore considered - to.“be
inadequate
Penconazole: [U- | Absorption: The 2-5% of the | Test substance:
14C]-Phenyl  CGA | dose present in faeces of bile duct | CGA71818  (penconazole) -Non- |'(1988)
71818: Absorption, | cannulated rats, was assumed to | labelled: P2 >99% K-CA 5.1.1/08
Distribution, represent the unabsorbed dose. purity Report No. |
Excretion and Radiochemical: GB-XXIX-57, BLl-| 075666
Metabolism after | Distribution after 96 hours: 98% purity (accepted)
Single and Repeated | Widely distributed in tissues, but
Oral Administration | in low amounts, the highest | 1)Balance study: . [phenyl-U-*C]-
to the Rat. residues in liver, kidney, adrenal | penconazole 0.5 or-50 mg/kg Single
gland, skin, carcass, blood and-| dose
EPA 85-1 (1984) plasma
Sampling-up t0+96 hours after the
GLP Metabolism: [*4C]-dose
CGA127841 (and/or-conjugated
CGA127841) was identified -in | 2)Bile excretion. study: [phenyl-U-
urine, faeces; kidneys,. liver‘and .| 1*C]-penconazole 0.5 mg/kg Single
bile and <CGA189659 - (and/or-| dose
conjugated” CGA189659) in
faeces;  kidneys. ~and - liver; | Sampling up to 48 hours after the
however, -four .urinary. cand one | [*C]-dose
faecal ‘metabolite present at-over
5% in one or.more of the‘groups,-| 3)Repeated dose study: Penconazole
remained unidentified. 0.5 mg repeated for 14 days Single
dose + [phenyl-U-!*C]-penconazole
Excretion 0.5 mg/kg Single oral dose
1)In single-dosed rats after 96
hours: Sampling up to 96 hours after the
& excreted similar amounts of the | [**C]-dose
dose .in-urine (47% of low dose)
and faeces (44%), @ excreted a [ Rat Wistar, KFM-WIST outbred
higher amount in urine (69%) than | (SPF)
in faeces (21%). Group size: 5 rats/sex/dose in balance
and repeated dose studies, only 3
2)In bile-canulated rats after 48 | rats/sex in bile excretion study)
hours:
Urinary: 28%in § and 48%in @ | In the bile duct cannulation
Faecal: 5% in 3 and 2% in @ experiment, a group size of 3 male
Biliary: 55% in 3 and 40% in ¢ and 3 female rats was used, instead of
a minimum group size of 4 animals
3)Repeated dose study: Similar | per sex; A number of metabolites
excretion profile as single-dosed | accounting for >5% of the
rats administered dose in excreta have not
been identified/characterised
Blood Kinetics, | Plasma kinetics: Test substance:
Tissue Distribution | J: CGA 71818 (penconazole) Non- | (1999)
and Depletion | Cmax7.76 ppm labelled: AMS 204/102 99.5% purity | K-CA 5.1.1/09
Kinetics of [Phenyl- | Tmax4.0 h Radiochemical: ILS-207.1 >98.5%
U-“C]-CGA71818 T%x17h purity
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AUCo-48n 70 pg-h /g

Distribution:

&' Rapid widely distributed in
tissues, concentrations reached a
maximum after 6 hours, with the
highest concentration in the penis,
followed by liver and kidney. Tw=
7-12 h (22 h in penis)

Q: Rapid widely distributed in
tissues, concentrations reached a
maximum after 4 hours, with the

Rat I RAI f (SPF)
Group size: 6 rats/sex, only 3 rats/sex
in blood kinetic study

Groups of three rats instead of four
were used in the blood kinetic study.
A total of six animals/sex were used
in the radioluminography study;
however, results from each time point
is based on measurement of asingle
specimen (as one male“and -one
female were terminated-at each time

Method Results Remarks Reference
in the Rat after Oral | AUCo-4sn 141 pug-h/g Report No.
Administration. [3,5-1*C-triazole]-penconazole 50 | 039AMO1

Q: mg/kg Single dose (accepted)
OECD 417 (1984) Cmax 7.37 ppm

Tmax 6.0 h Sampling up to 48 hours after the
GLP T+£9.0 h [*C]-dose

Residents’ Exposure
No test guidline

Not GLP

47% of the administered dose,
comprising approximately 80% of
the total metabolites).
Penconazole-COOH isexcreted
largely unconjugated. and accounts
for7%-8% of the dose.

who worked with and were exposed
to penconazole (no exposure details
given).

2) Sams C. et al. (2016), K-CA
5:1.1/11: Penconazole 0.03 mg/kg
Single dose Sampling from 24 h pre-
dose to 48 hours post-dose
determined and quantified potential
penconazole biomarkers from an oral
dosing study of three human
volunteers

Both publications are not performed
according to any test guideline, and
they do not comply with the data
requirements given in Commission
Regulation (EU) No 283/2013, which
states, among others, that: Tests
involving the deliberate
administration of the active substance
or the plant protection product to
humans and non-human primates
shall not be performed for the
purpose of this Regulation. Despite
this, RMS consider these publications
as supplementary information.

highest concentration in the | point). The Gl-tract was not

adrenal gland, followed by liver | examined

and kidney. Ty =3-8 h.
1)Identification of [ Metabolism: Test substance: 1) Mercadante R.
Metabolites of the [ 1)RAR 6.1.1/10: CGA71818 (penconazole) et al. (2016) K-
Fungicide Penconazole | Seven metabolites were identified | Non-labelled: -LOT “not ~reported; | CA 5.1.1/10
in Human Urine in the urine. The most abundant | 98.7% purity (RAR 6.1.1/10) (Not | Report No.

metabolite became penconazole- | reported for RAR 6.1.1/11) Chemical
2) Development of a [ OH (~0.80). research in
Biomarker for 1) Mercadante R. et al. (2016), K-CA | toxicology
Penconazole: A | 2RAR6.1.1/11: 5.1.1/10: No.exposure data, sampling | (2016)
Human Oral Penconazole-OH was excreted<| 24« h after the - application of | 29(7):1179-86
Dosing Study and a | conjugated and is considered to be | penconazole in avineyard (five urine | (supplementary)
Survey of UK | a significant metabolite (25%- [ samples from agricultural workers

and

2) Sams C. et al.

(2016) K-CA
5.1.1/11 Report
No. Toxics
(2016) 4, 10

(supplementary)

Penconazole - In Vitro
Comparative

Metabolism of
[Phenyl-U-
14C]Penconazole and
[Triazolyl-U-

14CJPenconazole  in

Metabolism:

The metabolism was almost
complete in rat after 60 min
incubation, with only 1.4 % of
[phenyl-U-*C] and 3.8% of
[triazolyl-U-1C] penconazole
remaining. In human, 66.6% and

Test substance:

CGA 71818 (penconazole)
Non-labelled: AMS 204/103 99.3%
purity

Radiochemical:
[Phenyl-U-**C]penconazole NP-III-
11 99.5% purity

Daniel, P. (2019)

K-CA5.1.2/01
Report No.
JT65VB

(supplementary)
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Method Results Remarks Reference
Human and Rat Liver | 69.3% of the respective doses | [Triazolyl-U-**C]penconazole  NP-
Microsomes remained. 111-13 98.3% purity
Concentration: 10 uM
No test guideline Incubations  with  [phenyl-U-
14C]penconazole resulted in up to | Positive control:
GLP 15 radio-HPLC peaks. The major | [*C]-testosterone,

metabolite was R5, present at | Radiochemical purity >99 %
64.7% in rat and 24.9% in human. | 100 uM

Up to 13 peaks were observed
after incubation with [triazolyl-U- | With enzyme cofactor NADPH:
14C]penconazole. Concentration 2 mM

The major metabolite was R8, | Analysed by HPLC and LC-MS
present at 68.9% in rat and 26.8%
in human. R5 and R8 contained | Recovery of Total radioactivity:
three hydroxyl-metabolites of | 99.0 - 102%

penconazole, CGA132465 (a
mixture of two diastereoisomers | Liver microsomes:

CGA132465a and CGA132465b) | Human: mixed gender, pooled from

and CGA127841. 150 donors
Rat: Wistar, mixed‘gender,
The metabolism of | pooled from 653 and 249

[**C]penconazole in human liver
microsomes was not as extensive | The study. was-conducted according
as rat over a period of 60 minutes, | to criteria proposed by ECPA «(P.
but qualitatively comparable. Whalley et-al 2017) andis mainly in
line with key elements. discussed on
No unique human metabolites (| the. EFSA ~Workshop on.-in vitro
were detected. comparative metabolism studies in
regulatory pesticide-risk assessment
(nov.2018). However, the
recommendation” of «using a broad
species spectrum (i-e. rat, dog, mice,
rabbit) was not fulfilled.
Furthermore,” ~in  the  previous
evaluation 'of penconazole, ADI and
AOEL were based on studies from
dogs, whereas ARfD was based on
rabbit studies; consequently, RMS
consider the comparison of only rat
and human insufficient.

2.6.1.1 Short summary and overall relevance of the provided toxicokinetic information on the
proposed classification(s)

Together, twelve toxicokinetic studies were evaluated. Several of the studies were considered supplementary only, and the
major deviations-are listed under remarks in-the table above. Despite the deviations, the studies present relevant toxicokinetic
data as summarized below:

Absorption

Irrespective of dose or-sex, a single or repeat oral dose of penconazole was extensively absorbed. The oral absorption of total
radioactivity-from an oral dose of [14C]-penconazole was around 85%, in male and female rats ([ | I (1988). K-CA
5.1:1/08). This was estimated from the percentage of dose recovered in urine, bile and carcass (without gastrointestinal tract)
from bile duct-cannulated male and female rats, following single oral gavage administration of “C-penconazole. The majority
of an oral dose was systemically available, based on the urinary excretion ratio following oral and intravenous (iv) administration
and the excretion profile (I (1987), K-CA 5.1.1/06; | (19873), K-CA 5.1.1/07). The oral:iv urinary excretion ratio
was ca. 1:1, calculated from ca 50% of a 0.1 mg/kg oral dose and ca 50% of a 0.1 mg/kg iv dose excreted in urine (RAR 6.1.1/07).
The excretion profile showed that less than <1% of a 25 mg/kg oral dose was excreted unchanged in faeces and penconazole was

not present in urine (I (1984), K-CA 5.1.1/03)

Distribution

Irrespective of dose or sex, penconazole and its metabolites are widely distributed in body tissues ([ | | I (1980). K-CA
5.1.1/01; I (1988), K-CA 5.1.1/08; I (1999), K-CA 5.1.1/09), with a trend towards higher levels and longer
elimination half-lives in males than in females (I (1999). K-CA 5.1.1/09). All tissue residues of the parent and/or its
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metabolites were either below or close to the limit of determination 4 - 6 days after dosing (I ] EEEEE (1980). K-CA 5.1.1/01;
I (19538), K-CA5.1.1/08; I (1999), K-CA 5.1.1/09). There was no indication of a potential for accumulation.
The time course of tissue residues closely resembled the profiles in blood (N (1999). K-CA 5.1.1/09). The highest
concentrations in both sexes were present in liver and kidneys, followed by adrenal gland and abdominal fat ([ NN (1938).
K-CA 5.1.1/08; I (1999), K-CA 5.1.1/09). Residues in male rats tended to be higher than in female tissues. The
calculated half-life for elimination of tissue residues ranged from 7 to 12 hours in males and 3 to 8 hours in females ([ EGcNNG
(1999), K-CA 5.1.1/09).

Excretion

Irrespective of dose or sex, a single oral dose of penconazole was rapidly excreted. Excretion was nearly complete within 72 h
with >95% excreted (I (1985). K-CA 5.1.1/04); | (1988), K-CA 5.1.1/08). In females, 69 - 85% of the
administered radioactivity was excreted via urine and 14 - 31% via faeces. In males, 41 - 60% of the administered radioactivity
was excreted via urine and 35 - 46% via faeces. Excretion was faster by females, irrespective of dose or position of radiolabelling.
Radioactivity recovered in expired air was negligible.

Biliary elimination accounted for 55% of a 0.5 mg/kg [*4C-triazole]-dose in males and 40% in females. Urinary excretion by the
bile duct-cannulated rats accounted for 28% of the dose in males and 48% in females, with faecal excretion representing less
than 5% of the dose. These results therefore confirmed the almost quantitative absorption of an oral-dose of penconazole and
also showed that some biliary metabolites were subject to reabsorption in both sexes. Whilst there was a sex.difference in
excretion profiles, there was no pronounced difference in excretion profiles between the contrasting dose levels of 0.5.and 25 or
50 mg/kg or between the two radiolabelled forms of the molecule.

Metabolism

Some of the experiments performed in order to elucidate the metabolic fate of penconazole inrats have been performed in the
early to mid-1980s and they do not fully comply with current standards. Although considerable effort has been undertaken, the
structure of relevant metabolites could only partly be disclosed, while for a substantial part (ca.50%) of radioactivity found in
the excreta, such attempts were not successful. A single oral dose of 0.5, 25 or.50 mg [**C]-penconazole/kg to rats was subject
to extensive biotransformation (RAR 6.1.1/03; RAR 6.1.1/04;-RAR 6.1.1/08). Metabolites were isolated from urine and faeces
of male and female rats administered a single oral dose of 0.5 or 50 mg [*C-phenyl] and [“C-triazole]-penconazole/kg, or a 0.5
mg/kg dose after 14 daily oral doses of 0.5 mg/kg of unlabelled penconazole (RAR 6.1.1/04; RAR 6.1.1/08). Whilst there were
no qualitative differences in metabolite profiles, there were quantitative differences.

Primary metabolic reactions involved in the biotransformation . of penconazole included cleavage of the triazole ring to
CGAT71019 (1,2,4-triazole) and oxidation 'of the-m-position of the alkane chain to form the respective carboxylic acid,
CGA177279 (RAR 6.1.1/03). Both CGA71019 and CGA177279 accounted for >10% of the dose in male urine. Other metabolites
observed were those following oxidation of the alkane chain to.formmono.and dihydroxy derivatives and oxidation of the triazole
ring. Secondary metabolic reactions include .a-oxidation of the carboxylic acids to form a-hydroxy carboxylic acids,
decarboxylation, following oxidation to-a-ketocarboxylic derivative, oxidation of the 3,4-dihydroxy derivatives to produce the
corresponding 3- or 4-keto derivatives and. conjugation with glucuronic acid of all alkanol derivatives. No unchanged parent
compound was detected in‘urine, but a small amount of parent penconazole was identified in faeces and was considered to
represent unabsorbed dose.

CGA127841 appeared as the main. female metabolite (RAR 6.1.1/08), also identified as one of the major metabolites in a recent
in vitro study of rat and human liver microsomes (RAR 6.1.1/12). Recent studies in human showed that penconazole-OH was
the most abundant metabolite comprising approximately 80% of the total urinary metabolites (RAR 6.1.1/10; RAR 6.1.1/11).

2.6.2 Summary of acute toxicity
2.6.2.1 Acute toxicity - oral route [equivalent to section 10.1 of the CLH report template]

Table 8:. Summary table of animal studies on acute oral toxicity

Method, Species, strain, [ Test substance Dose levels, Value Reference
guideline, sex, ho/group duration of LDso
deviations'  if exposure
any
Report On Acute | Rat, ] RAI Penconazole 500, 1000, 2000, | oral LDso I (1930)
Oral LDso In The | (SPF) Tech. 4000 mg/kg bw (combined sexes) | k-ca 5.2.1/01
Rat Of Technical | \ and F Purity: 88.4% Administration | = 2125 mg/kg bw,
CGAT71818 for males only: Report No.
o 5/sex/group Batch: P.2+3 orally by gavage 1000 marka bw < | 800553
Guideline not Observed for 1 h mgrkg bw
reported; earliest following LDili <b2000
OEQD 401 treatment, hourly mgrikg bw
version (May for the first day,
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Method,
guideline,
deviations!  if
any

Species, strain,
sex, ho/group

Test substance

Dose
duration
exposure

levels,
of

Value
LDso

Reference

1981) not yet
available at time
of study

According to the
most recent
OECD guidelines
420, 423 and 425,
several deviations
exist, among
which the most
severe are the
excess use of
animals in this
study in addition
to the
administration of
too high doses
Study is
acceptable

and twice daily for
14 days

Report On Acute
Oral LDso In The
Hamster Of
Technical CGA
71818

Guideline not
reported; earliest
OECD 401
version (May
1981) not yet
available at time
of study

According to the
most recent
OECD guidelines
420, 423 and 425,
several deviations
exist, among
which the most
severe are the
excess use of
animals in this
study in addition
to the
administration of
too high-doses
Study is
acceptable

Hamster

Chinese hamsters
M and F
5/sex/group

Penconazole
Tech.

Purity: 88.4%
Batch: P.2+3

2000, 4000, 5000
mg/kg bw
Administration
orally by-gavage

Observed for1h
following
treatment, hourly
for the first'day,
and twice daily for
14 days

oral L-Dso for
combined sexes ~
5000 mg/kg bw.
For females only.
4000 <:LDso
<5000'mg/kg bw.
For-males-only
L.Dso >5000
mg/kg bw

I (19802)

K-CA 5.2.1/02

Report No.
800555

Report On-Acute
Oral LDso In The
Rabbit Of
Technical CGA
71818

Guideline not
reported; earliest
OECD 401
version (May
1981) not yet
available at time
of study
According to the
most recent
OECD guidelines

Rabbit

New Zealand
white rabbits

M and F
3/sex/dose

Penconazole
Tech.

Purity: 88.4%
Batch: P.2+3

Ctr, 600, 1000,
2000 mg/kg bw

Administration
orally by
intubation

Observed for 1 h
following
treatment, hourly
for the first day,
and for the
following 14 days

oral LDsg in
rabbits is 971
mg/kg bw

I (1981)

K-CA 6.2.1/03

Report No.
800554
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Method,
guideline,

deviations!  if

any

Species, strain,
sex, ho/group

Test substance

Dose
duration
exposure

levels,
of

Value
LDso

Reference

420, 423 and 425,
several deviations
exist, among
which the most
severe are the
excess use of
animals in this
study in addition
to the
administration of
too high doses
Study is
acceptable

Report On Acute
Oral LDso In The
Mouse Of CGA

71818, Technical

Guideline not
reported; earliest
OECD 401
version (May
1981) not yet
available at time
of study

According to the
most recent
OECD guidelines
420, 423 and 425,
several deviations
exist, among
which the most
severe are the
excess use of
animals in this
study in addition
to the
administration of
too high doses
Study is
acceptable

Mice

Il VAG (SPF)
mice

M and F
5/sex/dose

Penconazole
Tech.

Purity: 88.4%
Batch: P.2+3

1500, 2000, 3000,
5000 mg/kg bw
Administration
orally by gavage

Observed for 1 h
following
treatment, hourly
for the first day,
and twice daily for
14 days

oral LDso.in mice
is 2444 mg/kg bw

I (1950)

K-CA 6:2.1/04

Report No.
800552

Table 9: Summary table of human data on acute oral toxicity

Type of
data/report

Test
substance

Relevant information about the study (as
applicable)

Observation
S

Reference

No studies available

Table 10: Summary table of other studies relevant for acute oral toxicity

Type of
study/data

Test
substance

Relevant information about the study (as
applicable)

Observation
S

Reference

No studies available

2.6.2.1.1 Short summary and overall relevance of the provided information on acute oral

toxicity

Four different studies were conducted, on rat, hamster, rabbit, and mice. All studies were conducted before the
earliest version of any OECD guideline was available. The most severe differences to the OECD guidelines 420,
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423, and 425 effective today are the excess use of animals and the administration of too high doses. Despite this,
the studies are acceptable.

In all 4 studies, penconazole tech. (purity 88.4%) was administered orally by gavage/intubation. In rat (5/sex/group),
polyethylene glycol was used as vehicle, and four different doses (500, 1000, 2000 and 4000 mg/kg bw) were given.
In hamster (5/sex/group), polyethylene glycol was used as vehicle, and three different doses (2000, 4000 and 5000
mg/kg bw) were given. In rabbit (3/sex/dose), carboxymethyl-cellulose 2% (w/v) in water was used as vehicle, and
four different doses (ctr, 600, 1000 and 2000 mg/kg bw) were given. In mice (5/sex/dose), polyethylene glycol was
used as vehicle, and four different doses (1500, 2000, 3000 and 5000 mg/kg bw) were given.

In two studies, rat and rabbit, the doses administered were toxic, leading to deaths of 5/5 male and 4/5 female rats
at 4000 mg/kg bw, and 3/5 males and 0/5 females at 2000 mg/kg bw, and 3/3 male and female rabbits at 2000 mg/kg
bw, and 2/3 male and female rabbits at 1000 mg/kg bw. For rat, acute oral LDso (combined sexes)‘= 2125 mg/kg
bw, and for males only: 1000 mg/kg bw/day < LDso < 2000 mg/kg bw/day. For rabbit, acute oral L.Ds is 971 mg/kg
bw.

In the studies with hamster and mice, the doses administered were less toxic, leading to deaths of 1/5 male and 3/5
female hamsters at 5000 mg/kg bw, and 5/5 male and female mice at 5000 mg/kg bw, 4/5 male and 5/5 female mice
at 3000 mg/kg bw, and 0/5 male and female mice at 2000 mg/kg bw. For hamster, acute oral LDs for combined
sexes ~ 5000 mg/kg bw for. For females only, acute oral LDso: 4000 < LDso <5000 ‘mg/kg-bw; For males only, acute
oral LDso >5000 mg/kg bw. For mice, acute oral LDso is 2444 mg/kg.

2.6.2.1.2 Comparison with the CLP criteria regarding acute oral‘toxicity

According to the CLP criteria, classification for acute oral toxicity is warranted if the L.Dso (experimentally derived
ATE) of a substance is <2000 mg/kg bw. For rat, acute oral LDsy (combined sexes) =2125 mg/kg bw, and for males
only: 1000 mg/kg bw/day < LDso < 2000 mg/kg bwi/day. For rabbit; acute oral LDso is 971 mg/kg bw. For hamster,
acute oral LDsp for combined sexes ~ 5000 mg/kg bw for. For females only, acute oral LDso: 4000 < LDsp <5000
mg/kg bw. For males only, acute oral LDso >5000 mg/kg bw.cFor mice, acute oral- LDsg'is 2444 mg/kg. Overall, the
rat is the preferred species for acute oral toxicity studies with 1000 mg/kg bw/day < LDsy < 2000 mg/kg bw/day.
However, other species can also be used, and an ATE-value should be chosen from the most sensitive species. For
penconazole, the most sensitive species was the rabbit, with LDsy =971 mg/kg bw; thus, ATE = 971 mg/kg bw, and
classification as ‘harmful if swallowed” H302 accordingto Regulation (EC) No. 1272/2008 is warranted.

For rat and rabbit, classification as ‘harmful if swallowed’ H302-according to Regulation (EC) No. 1272/2008 is
warranted. For hamster and mice; no classification according to Regulation (EC) No. 1272/2008 is warranted. Taken
together, classification as ‘harmful if swallowed’ H302 according to Regulation (EC) No. 1272/2008 is warranted.

2.6.2.1.3 Caonclusion on classification and labelling for acute oral toxicity
Harmonised classification proposed. Classification as Acute tox. 4 “Harmful if swallowed” (H302) is considered
appropriate. ATE = 971 mg/kg bw

2.6.2.2- Acute toxicity - dermal route [equivalent to section 10.2 of the CLH report template]

Table 11:* Summary table of animal studies on acute dermal toxicity

Method, Species,  strain, | Test substance Dose levels, Value Reference
guideling, sex, no/group duration of LDso
deviations! if any exposure

Report On Acute | Rat Penconazole 0, 2000, 2500, dermal LDso I (1980D)
Dermal LDso In | I RAIf (SPF) Tech. 3000 mg/kg bw | >3000 mg/kg bw | k-cA 5.2.2/01

The Rat Of Purity: 88.4% for 24 hours
Technical CGA Mand F y Report No.

71818 5/sex/dose Batch: P.2+3 800559

Guideline not
reported; earliest
OECD 402
version (May
1981) not yet
available at time
of study

46



Penconazole Volume 1 — Level 2

Method, Species,  strain, | Test substance Dose levels, Value Reference
guideline, sex, no/group duration of LDso
deviations! if any exposure

According to the
most recent
OECD guideline
402 several
deviations exist,
among which the
most severe are
the excess use of
animals in this
study in addition
to the
administration of
too high doses.
Study is
acceptable

Table 12: Summary table of human data on acute dermal toxicity

Type of [ Test Relevant information about the study:(as | Observations Reference
data/report | substance | applicable)

No studies available

Table 13: Summary table of other studies relevant for-acute dermal toxicity

Type of | Test Relevant information about:the Observations Reference
study/data | substanc study (as applicable)
e
No'studies available

2.6.2.2.1 Short summary and overall relevance of the provided information on acute
dermal toxicity

Groups of 5 male and 5 female rats were administered a single dermal dose (0, 2000, 2500 or 3000 mg/kg bw) of
penconazole tech., purity-88.4% in polyethylene glycole vehicle. The treated area was covered with an occlusive
dressing that was fastened-around the trunk of:the animals by elastic bandage. Exposure lasted 24 hours, thereafter
the dressing was.removed and-the skin rinsed with-water and soap. Animals were observed for 1 hour following
treatment and at hourly. intervals for the remaining day 1. For the following 14 days, observations took place twice
a day. No animal deaths were recorded-up.to the highest achievable dose of 3000 mg/kg bw. The most common
clinical symptoms were dyspnoea; ruffled fur, and curved body position. All symptoms were reversible within 8
days after treatment. Gross pathology did not show any particular findings in any organ or tissue at necropsy.

2.6.2.2.2 . Comparison with the CLP criteria regarding acute dermal toxicity
According to the CLP criteria, a substance is classified for acute dermal toxicity if the LDso value is < 2000 mg/kg
bw. The acute dermal LDsy for penconazole (ISO) in rat is >3000 mg/kg bw, thus, no classification is warranted

according to Regulation (EC) No. 1272/2008.

2.6.2.2.3 Conclusion on classification and labelling for acute dermal toxicity
Data conclusive but not sufficient for classification.
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2.6.2.3 Acute toxicity - inhalation route [equivalent to section 10.3 of the CLH report template]

Table 14: Summary table of animal studies on acute inhalation toxicity

Method,
guideline,
deviations? if any

Test substance,
form and
particle  size
(MMAD)

Species, strain,
sex, no/group

levels,
of

Dose
duration
exposure

Value
LCso

Reference

OECD TG
(2018)

433

Deviations:

- the use of ten
animals (5 males
and 5 females)
instead of five (only
males, or the most
sensitive sex) in one
dose group

- only one
concentration tested
(the highest
attainable and close
to the limit
concentration  for
classification of
aerosols)

- a slightly
higher mass median
equivalent
aerodynamic
diameter (4.4 pm)
than the
recommended (4

pm).

These deviations are
considered not to
influence the quality
or integrity of the
present study.

Study is acceptable!

Penconazole
Aerosol

MMAD = 35 —
5.4 (mean: 4.4)

Rat,
RAIF  (SPF)
M, F

5/dose level

4.046 mg/l air
(technical highest
attainable concen-
tration) (4 hr,
nose-only,
aerosol)

LCso (dust, nose
only) >4.046
mg/L air/4h
(technical highest
attainable
concentration)

(1987)
Report
871169

No.

Table 15: Summary-table of human data on acute inhalation toxicity

Type of | Test

data/report

substance

applicable)

Relevant information about the study (as

Observations

Reference

No studies available

Table 16:-Summary table of other studies relevant for acute inhalation toxicity

Type of | Test

study/data

substance

applicable)

Relevant information about the study (as

Observations

Reference

No studies available

2.6.2.3.1 Short summary and overall relevance of the provided information on acute
inhalation toxicity

The study follows the OECD TG 433 (adopted 25" June 2018), with the following deviations:

- the use of ten animals (5 males and 5 females) instead of five (only males, or the most sensitive sex) in one

dose group
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- only one concentration tested (the highest attainable and close to the limit concentration for classification
of aerosols)
- aslightly higher mass median equivalent aerodynamic diameter (4.4 um) than the recommended (4 um).

In RMS’s opinion, these deviations do not influence the quality or integrity of the present study. The study was
conducted as a limit test with 10 animals. In contrast, the TG currently in force recommends an approach avoiding
using death/ moribundity of animals as either an exclusive or an intended endpoint by incorporating evident clinical
signs of toxicity at one of a series of fixed dose levels, as an endpoint on which to base classification of the test
chemical. Notably, no animal deaths were recorded upon exposure to the highest achievable penconazole dose of
4.05 mg/L air. When testing aerosols according to OECD TG 433 (2018), the primary goal should be to achieve a
respirable particle size (i.e. an MMAD of <4 um). This is possible with most test chemicals at a concentration of 2
mg/L. Aerosol testing at greater than 2 mg/L should only be attempted if a respirable particle size can be achieved.

The study is considered acceptable. As no animal deaths were recorded upon exposure to the highest achievable
penconazole dose of 4046 mg/m?, the acute rat inhalation LCso (dust, nose only) should be >4.046-mg/L air/4h.

2.6.2.3.2 Comparison with the CLP criteria regarding acute inhalation toxicity
Classification for acute inhalation toxicity under Regulation (EC) No 1272/2008 (Section 3.1 of:Annex'l) is-required
for substances (dusts and mists) with an acute inhalation LCsp value of <5 mg/L. The acute rat inhalation L.Csp (dust,
nose only) was >4.046 mg/L air/4h (highest achievable concentration) and penconazole (ISO). thuscdoes not fulfil

the CLP classification criteria for inhalation toxicity. Based on the available data, no classification is required for
acute inhalation toxicity according to Regulation (EC) No 1272/2008.

2.6.2.3.3 Conclusion on classification and labelling for acute inhalation toxicity
Data conclusive but not sufficient for classification.

2.6.2.4 Skin corrosion/irritation [equivalent to section 10.4 of the CLH report template]

Table 17: Summary table of animal studies on skin-corrosion/irritation

Method, Species, | Test Dose Results Reference
guideline, | strain, substance levels, - Observations'and time point of onset?
deviations! | sex, duration of:[-'Mean scores/animal

if any no/group exposure- | - Reversibility

Report  On [ Rabbit Penconazole {0.5g - Time 0, 24, 48 and 72 h upon removal of the | K-CA 5.2.4/01
Skin P.2+3, 88.4% pads, and after 7 days of study initiation
Irritation In | New purity 24 h
The Rabbit | Zealand - very slight erythema of treated skin was
After Single | white noted in all animals at patch removal (time 0).
Application All 24-72 h mean scores were 0

of 3M and
Technical 3F
CGAT71818

EPA
163.81-5
(1978);
earliest
OECD' 404
version
(May 1981)
not yet
available at
time of study

No GLP

Accepted

49



Penconazole Volume 1 — Level 2

Table 18: Summary table of human data on skin corrosion/irritation

Type of data/report | Test substance Relevant Observations Reference
information about
the study (as
applicable)

No studies available

Table 19: Summary table of other studies relevant for skin corrosion/irritation

Type of | Test substance | Relevant Observations Reference
study/data information
about the study
(as applicable)
No studies available

2.6.2.4.1 Short summary and overall relevance of the provided information on skin
corrosion/irritation

Skin irritation was investigated in groups of 3 male and 3 female New Zealand White rabbits after exposure to 0.5
g of penconazole tech. (88.4%) (penconazole concentration 50% in vehicle 70:30-v/v propylene glycol + saline)
for 24 h. The study was conducted in 1980, prior to GLP, and there are some deviations from the current OECD
404 guideline (2015), e.g., exposure time was 24 hours.instead ©©f 4 hours; however, this'is considered a worst-
case as compared to a 4 h exposure period. Despite the deviations, the study is considered acceptable. The results
show a slight erythema of treated skin on both intact and scarified skin areas.in-all animals at patch removal (time
0 h); however, no irritation effects were noted at any other time point. The mean scores for erythema or oedema
at 24, 48 and 72 hours were zero. According to CLP:Regulation(EC) No. 1272/2008, penconazole tech. should
not be classified as a skin irritant.

2.6.2.4.2 Comparison with the CLP criteria‘regarding skin corrosion/irritation

A substance is irritant to skin'when'it produces reversible damage to the skin following its application for up to 4
hours. The criteria for theirritation category 2 are that at least 2 of 3 tested animals have a mean score of >2.3 and
<4.0 for erythema/eschar or for-oedema from gradings.at 24, 48 and 72 hours after patch removal or, if reactions
are delayed, from grades.on‘3 consecutive days after the onset of skin reactions. Classification is also required for
inflammation that persiststo the end-of the observation period (normally 14 days) in at least 2 animals, particularly
taking into account findings suchas alopecia, hyperkeratosis, hyperplasia, and scaling. Classification may also be
required in some:cases where there is pronounced variability of response among animals. In the single study
available, the mean scores for erythema or oedema at 24, 48 and 72 hours were zero. According to CLP Regulation
(EC).No. 1272/2008, penconazole (ISO) should not be classified as a skin irritant.

2.6.2:4.3 ‘Conclusion on classification and labelling for skin corrosion/irritation
Data conclusive but not sufficient for classification.

2:6.2.5- Serious eye damage/eye irritation [equivalent to section 10.5 of the CLH report
template]

Table 20: Summary table of animal studies on serious eye damage/eye irritation

Method, Species, Test Dose levels Results Reference
guideline, | strain, substance duration | - Observations and time point of onset?

deviations! | sex, of - Mean scores/animal

if any no/group exposure | - Reversibility

CGA71818 | Rabbits Penconazole | 100 mg The eyes were examined at 1, 24, 48 and 72 K-CA 5.2.5/01
- Primary FL 840833, hours post dosing and after 4, 7, and 10 days

Eye 98.7% purity using the recommended scoring system.

Irritation
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Study In | New 3 F: 30 sec | The washing of eyes (3 F) was performed
Rabbits. Zealand in washed | too early; hence, the results of these animals
White group were not used in the scoring.

Similar  to

OECD 405 |3 Mand6 3 F + 3 M: [ Mean scores (24-72 h):

F unwashed | Corneal opacity: M: 0-0-0.67 F: 0-0-0.33

GLP Iris lesions: M: 0.33-0.67-0.33 F: 0.33-
0.33-0.33

Acceptable Conjunctivae redness: M: 1.0-1.0-1.0 F:
1.0-1.0-1.0
Conjunctivae chemosis: M: 0.67-1.0-0.67
F:0.67-0.67-1.0
Recovery was complete after 10 days.

Table 21: Summary table of human data on serious eye damage/eye irritation

Type of | Test substance | Relevant information Observations Reference
data/report about the study (as
applicable)
No studies available

Table 22: Summary table of other studies relevant for serious eye damage/eye-irritation

Type of | Test substance | Relevant information Observations Reference
study/data about the study (as
applicable)
No studies available

2.6.25.1 Short summary and overall relevance of the provided information on serious eye
damage/eye irritation

In an eye irritation study, groups of 3 male and 6-female New Zealand White rabbits, received an instillation of 100
mg penconazole tech. into the conjunctival sac of the right eye. The study was conducted in 1988, according to GLP,
but there are some deviations from the current OECD 405 guideline (2020). Despite these deviations, the study is
considered acceptable.

Examination of the eyes for,corneal opacity, iris lesions and conjunctiva redness and chemosis showed slight ocular
irritation. The rinsing of eyes was performed too early (already 30 sec after instillation of the test material) in 3
female rabbits. For this reason, only the results of the unwashed groups (3 males + 3 females) were used for overall
scoring. According to the criteria defined in the CLP Regulation (EC) No. 1272/2008, the mean scores for corneal
opacity,-iritis, conjunctival redness.and.conjunctival chemosis (oedema), following grading at 24, 48 and 72 hours
after <installation .of the-test_material, were below the trigger for classification as an eye irritant. Therefore,
penconazole tech. is regarded as non-irritant to the eye and no classification is proposed.

2.6.2.5.2 Comparison with the CLP criteria regarding serious eye damage/eye irritation

A substance is to be classified in category 1 (serious eye damage) if it produces a) in at least one animal effects on
the cornea, iris.or conjunctiva that are not expected to reverse or have not fully reversed within an observation period
of normally-21 days; and/or b) in at least 2 of 3 tested animals, a positive response of: (i) corneal opacity >3 and/or
(i) iritis>1.5 calculated as the mean scores following grading at 24, 48 and 72 hours after installation of the test
material.

A'substance is to be classified in category 2 (eye irritation) if it produces in at least in 2 of 3 tested animals, a positive
response of: (a) corneal opacity >1 and/or (b) iritis >1, and/or (c) conjunctival redness >2 and/or (d) conjunctival
oedema (chemosis) >2 calculated as the mean scores following grading at 24, 48 and 72 hours after installation of
the test material, and which fully reverses within an observation period of 21 days

Examination of the eyes for corneal opacity, iris lesions and conjunctiva redness and chemosis showed slight
ocular irritation. Mean scores (24-72 h) were: Corneal opacity: M: 0-0-0.67 F: 0-0-0.33; Iris lesions: M: 0.33-0.67-
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0.33 F: 0.33-0.33-0.33; Conjunctivae redness: M: 1.0-1.0-1.0 F: 1.0-1.0-1.0; Conjunctivae chemosis: M: 0.67-1.0-
0.67 F: 0.67-0.67-1.0. Recovery was complete after 10 days. Penconazole (1SO) does therefore not require
classification for serious eye damage (Category 1) or for eye irritation (Category 2) according to Regulation (EC)
No 1272/2008.

2.6.2.5.3 Conclusion on classification and labelling for serious eye damage/eye irritation
Data conclusive but not sufficient for classification.

2.6.2.6 Respiratory sensitisation [equivalent to section 10.6 of the CLH report template]

Table 23: Summary table of animal studies on respiratory sensitisation

Method, Species, | Test Dose Results Reference
guideline, |strain, substance | levels,
deviations! | sex, duration
if any no/group of
exposure
No studies available

Table 24: Summary table of human data on respiratory sensitisation

Type of [ Test Relevant Observations Reference
data/report | substance information about
the  study (as
applicable)
No studies available

Table 25: Summary table of other studies relevant for respiratory sensitisation

Type of [ Test Relevant Observations Reference
study/data | substance information  about
the < study (as
applicable)
No studies available

2.6.2.6.1 Shortsummary.andoverall relevance of the provided information on respiratory
sensitisation

No relevant findings on respiratory sensitisation from the studies provided.

2.6.2.6.2. Comparison with the CLP criteria regarding respiratory sensitisation
Hazard class not assessed in this dossier.

2.6.2.6.3 Conclusion on classification and labelling for respiratory sensitisation
Hazard class not assessed in this dossier.

2.6.2.7 Skin sensitisation [equivalent to section 10.7 of the CLH report template]

Table 26: Summary table of animal studies on skin sensitisation

Method, Species, Test Dose Results Reference
guideline, strain, substance | levels
deviations® | sex, duration
if any no/group of
exposure
CGA71818 Albino CGAT71818, | Intradermal [ Erythema: 2/20 animals at 24 h and 3/20
Tech. — Skin | Guinea pig | Penconazole | induction: | animals at 48 h. Il (1998)
Sensitization | Himalayan [ Tech. 5% in [ Oedema: 1/20 animals at 24 and 48 h. K-CA
In The Guinea | Spotted Purity: 96% | peanut oil, | Overall, 2/20 animals (24 h) and 3/20 animals | 5.2.6/01
Pig (GOHI) Epidermal | (48 h) were affected. The sensitisation rate of
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Method, Species, Test Dose Results Reference
guideline, strain, substance | levels
deviations® | sex, duration
if any no/group of
exposure

(Maximization | M and F Batch: EN [ induction: | penconazole in this maximisation test system | Report No.
Test) 10 animals | 603012 50% in [ was 15% 983118
OECD 406 |in control vaseline (48
(1992) and 20 h exposure)
Study is | animals in Epidermal
acceptable test group (4 challenge:

additional 20% in

animals, 2 vaseline (24

M + 2 F, h exposure)

were used in

the pre-test)

Table 27: Summary table of human data on skin sensitisation
Type of | Test Relevant  information Observations Reference
data/report | substance [ about the study (as
applicable)
No studies available
Table 28: Summary table of other studies relevant for skin sensitisation
Type of [ Test Relevant  information Observations Reference
study/data |substance |about the study - (as
applicable)
No studies available

2.6.2.7.1 Short summary and overall relevance ‘of the provided information on skin
sensitisation

Penconazole tech., purity 96%, was tested on-20 (penconazole-treated) and 10 (vehicle control) female albino
Guinea Pigs of the GOHI strain (Himalayan Spotted) using the maximisation method. During intradermal induction
pre-test, doses of 0.5, 1.0, 3.0, and- 5.0% penconazole tech. in peanut oil were administered. During epidermal
induction pre-test, doses of 10, 20, 30,-and 50% penconazole tech. in vaseline were administered. According to the
results, 5% penconazole tech. in peanut oil 'was-used for intradermal induction, 50% penconazole tech. in vaseline
was used for epidermal induction; and-20% penconazole tech. in vaseline was used for epidermal challenge. At day
0, an area of 5x5 cm was shaved, and, three pairs of injections of 0.1 mL of the test article (5.0% in peanut oil) were
then given in:the shaved area so that one injection of each pair was on each side of the midline:

- 0.1 mL FCA/saline (1:1 viv)
- 0.1 mLpeanut oil (control) or 5% penconazole tech. in peanut oil (treatment group)

= 0.1 mLpeanut oil, 50% w/v with 1:1 adjuvant/physiological saline mixture (control) or 5% penconazole
tech.'in 1:1 FCA/saline mixture

At day 8, a filter paper patch was fully loaded (approximately 0.4 g) with 50% test article in vaseline (treated group)
or vaseline vehicle alone (control) and held in place with the occlusive dressing for 48 h. At day 21, the flanks of all
animals were shaved immediately prior to treatment. One chamber loaded with the 20% test article in vaseline
(highest non-irritating dose, approximately 0.35 mL) was placed on one flank (test flank) and one chamber loaded
with the vehicle alone was placed on the other flank (vehicle flank) of the animals of both groups. The chambers
were held in place with an occlusive dressing for 24 h. 24 and 48 h after the challenge application, dermal reactions
(erythema and oedema) were examined and graded according to the Draize scoring scale. Body weights were
recorded at the start and end of the test. Clinical symptoms and mortality were checked daily. Application sites were
examined for skin irritation reactions 1 h after removal of the epidermal induction dressing on day 10.
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For the pre-test, intradermal injection of penconazole tech. in peanut oil caused erythema and oedema (grade 1) at
concentrations of 0.5, 1.0, 3.0 and 5%. When administered epidermally in vaseline, penconazole did cause erythema
of skin (but no oedema) at concentrations of 30% and 50%, but not at 10 or 20%. For the main test, positive dermal
skin reactions were observed on all animals that received the test material, but not in the vehicle controls. After
challenge application, erythema was evident at the application site in 2/20 animals at 24 h and in 3/20 animals at 48
h. Oedema was evident at the application site in 1/20 animals at 24 h and in 1/20 animals at 48 h. Based on these
observations, the sensitisation rate of penconazole in this maximisation test system was 15%. There were no skin
responses among the vehicle control group. There was neither mortality nor remarkable clinical signs in the guinea
pigs of the control or test group, and body weights were not affected by treatment.

2.6.2.7.2 Comparison with the CLP criteria regarding skin sensitisation
In accordance with the CLP criteria, a substance is classified if there are positive results from an appropriate animal
test, i.e. redness (Score >1) in >30% of the test animals. The sensitisation rate of penconazole in-this maximisation
test system was 15% only. According to Regulation (EC) No. 1272/2008 no classification-is warranted:

2.6.2.7.3 Conclusion on classification and labelling for skin sensitisation
Data conclusive but not sufficient for classification.

2.6.2.8 Phototoxicity

Table 29: Summary table of studies on phototoxicity

Method, Test Dose  levels Results Reference
guideline, substance duration  of

deviations® if exposure

any

Penconazole - | CGA71818 1000; 316;100; | No phototoxic potential. PIF = 0.9 Gehrke H.

In  Vitro 3T3 | (penconazole) 31.6, 10.0; 3.16; (2015)

NRU Purity: 99.3% 1.00"and .0.316 K-CA 5.2.7/01
Phototoxicity Lot/batch: pg/mL Report No:
Test AMS204/3 60 min 146848
OECD 432 incubation + 50

(2004) min irradiation

Study is

acceptable

Table 30: Summary table of human data on phototoxicity

Type of | Test Relevant - information Observations Reference
data/report [substance [about ‘the “study (as
applicable)
No studies available

Table 31: ‘Summary table of other studies relevant for phototoxicity

Type - of | Test Relevant information Observations Reference
study/data | substance |about the study (as
applicable)
No studies available
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2.6.2.8.1 Short summary and overall relevance of the provided information on
phototoxicity

Under the experimental conditions reported, the test item penconazole did not possess any phototoxic potential. A
PIF of 0.9 was calculated.

The study is acceptable. With exception of two minor deviations, the study follows OECD TG 432 (2004), which
was in force at the time when the supplemental dossier was submitted, as well as the revised version of this TG,
adopted in 2019 (OECD TG 432, 2019). One minor deviation from the TG is a change of the type of serum added
to the cell culture medium (10% calf serum instead of the recommended 10% Newborn calf serum) since cells
cultivated with several new NCS batches failed the acceptance criteria. A second minor deviation is the:applicant’s
reference to the half-effective concentration (ECso) instead of the added concentration of the test chemical at which
the response amounts to 50% of the original value (ICso). According to the study report, no distinction.is-normally
made in practical applications between the ECso representing the bio-available concentration of the substance which
is actually sensed by target and the 1Cso. In RMS opinion, none of these deviations influence the quality or integrity
of the present study.

Although RMS agrees with the assessment and conclusions of the applicant, there are some concerns.to consider
this study as relevant to evaluate phototoxicity. According to the available UV/VIS results, no-absorption maximum
between 290 nm and 750 nm was observed at any pH for penconazole (Batch AMS.204/102, purity 99.5%).
Absorption was seen in the range of 220-281 nm at acidic, neutral and alkaline ‘conditions. -The irradiation
wavelength used in the test for phototoxicity (>330 nm) may therefore be considered as’not appropriate for the
assessment of the phototoxicity of penconazole. To RMS’s opinion, the phototoxicity of penconazole can therefore
not be concluded. However, in the context of risk assessment this is of no importance since penconazole will be
exposed to the visible spectrum where the lower irradiation wavelengths of the UV spectrum are not relevant.

2.6.2.8.2 Comparison with the CLP criteria regarding phototoxicity
N/A

2.6.2.8.3 Conclusion on classification-and labelling for phototoxicity
Data inconclusive.

2.6.2.9 Aspiration hazard [equivalent to section 10.13 of the CLH report template]

Table 32: Summary table of evidence for aspiration hazard

Type  of | Test Relevant‘information about Observations Reference
study/data | substance [ -the study (as.applicable)
No study available

2.6.29.1 Shortsummary and overall relevance of the provided information on aspiration
hazard
No evidence of aspiration hazard.

2.6.2.9.2° Comparison with the CLP criteria regarding aspiration hazard
Hazard class not applicable.

2.6.2.9.3 . -Conclusion on classification and labelling for aspiration hazard
Hazard class not-applicable.
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2.6.2.10 Specific target organ toxicity-single exposure (STOT SE) [equivalent to section 10.11
of the CLH report template]

Table 33: Summary table of animal studies on STOT SE (specific target organ toxicity-single exposure)

Method,
guideline,
deviations® if
any, species,
strain, sex,
no/group

Test substance,
route of
exposure, dose
levels, duration
of exposure

Results
- NOAEL/LOAEL
- target tissue/organ
- critical effects at the LOAEL

Reference

Acute Aerosol
Inhalation
Toxicity In The
Rat

OECD 403

-the use of ten
animals (5 males
and 5 females)
instead of five
(only males, or the
most sensitive sex)
in one dose group

-only one
concentration
tested (the highest
attainable and
close to the limit
concentration for
classification of
aerosols)

-a slightly higher
mass median
equivalent
aerodynamic
diameter (4.4 um)
than the
recommended (4
pm).

Rat

Il RAIf (SPF)
M, F

5/sex/group

Penconazole Tech.
(EN 603012,
96.1%)
Inhalation, nose-
only

control group:
2472 mg F1/m?3
air;

4046 mg
penconazole/m3
air

4 hours

Acute rat inhalation LCso (dust, nose only) >4.046
mg/L air/4h, no classification for acute inhalation is
required.

No animal deaths, symptoms included slight to
moderate sedation, moderate to severe dyspnoea,
curved body position and ruffled fur, which were
observed in all animals at the end of the 4 h
inhalation exposure and thereafter. Furthermore,-in
rats exposed to penconazole, symptoms were of a
slightly more severe grade than in the-vehicle
control group and lasted 2 days longer. All rats had
recovered completely on day 5-(vehicle control
group) and on day 7 post-exposure (test group),
respectively.

I (1957)

K-CA5.2.3/01
Report No.'871169

Table34:. Summary table of human data on STOT SE (specific target organ toxicity-single exposure)

Type of | Test

data/report

substance

Route of exposure
Relevant information about
the study (as applicable)

Observations

Reference

No study available

Table 35: Summary table of other studies relevant for STOT SE (specific target organ toxicity-single

exposure)
Type of [ Test Relevant information about Observations Reference
study/data | substance | the study (as applicable)

No study available

2.6.2.10.1 Short summary and overall relevance of the provided information on specific
target organ toxicity — single exposure (STOT SE)

No relevant findings on specific target organ toxicity — single exposure
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2.6.2.10.2 Comparison with the CLP criteria regarding STOT SE (specific target organ
toxicity-single exposure)

According to the CLP criteria, classification for STOT-SE is appropriate when it has been demonstrated from human
or animal data that specific non-lethal target organ toxicity arises from a single exposure to a substance. STOT-SE
Category 1 and 2 is assigned on the basis of findings of ‘significant’ or ‘severe’ toxicity. In this context ‘significant’
means changes which clearly indicate functional disturbance or morphological changes which are toxicologically
relevant. ‘Severe’ effects are generally more profound or serious than ‘significant’ effects and are of a considerably
adverse nature with significant impact on health. Both factors have to be evaluated by weight of evidence and expert
judgement. Category 3 is specifically assigned for transient effects on the respiratory system and/or narcotic effects.
All significant health effects that can impair function, both reversible and irreversible, immediate and/or delayed are
included

2.6.2.10.3 Conclusion on classification and labelling for STOT SE (specific target organ
toxicity-single exposure)
Data conclusive but not sufficient for classification.

2.6.3 Summary of repeated dose toxicity (short-term and long-term toxicity) [section:10.12 of the
CLH report]

2.6.3.1 Specific target organ toxicity-repeated exposure (STOT RE) [equivalent to section

10.12 of the CLH report template]

Table 36: Summary table of animal studies on repeated dose toxicity (short-term and long-term toxicity)

STOT RE (specific target organ toxicity - repeated exposure)

Method, Test  substance, Results Reference
guideline, route of exposure, - NOAEL/LOAEL

deviations? if any, | dose levels, - target tissue/organ

species,  strain, | duration of -ccritical effects at the LOAEL

sex, no/group exposure

28-Day Oral Penconazole NOAEL: 20.< 100 R (1939
Cumulative Toxicity | (91.7%, P. 11-14), LOAEL: 100 < 500 K-CA5.3.1/01

Study In Rats
OECD 407:

-doses were
increased after one
week of treatment

-functional
parameters reactivity
to  stimuli,  grip

strength ~and motor
activity-- were- not
measured

-bile acids were not
measured
-epididymis, prostate
+ seminal vesicles
with coagulating
glands_* and . “heart
were not weighed
Supportive only (as
dose “levels were
increased on day 8 of
treatment)

Rat

I RAIT (SPF)
(Sprague-Dawley-
derived)

M, F

10/sex/dose

Oral (gavage),
First week

0, 20,100, 500
ma/kg bw/day
From 2" week:
0,.100, 500, 1000
mag/kg bw/day
Doses were
increased after'one
week: of treatment,
28 days

Target organ: Liver.

Mortality: No deaths.

Clinical'signs: 3/10 (F/M) at top dose (vs. 0 in
ctr): marked apathy, lateral body position after
dose increase. Recovered after a few days.
Ophthalmology: No relevant findings.

Body weight: M high dose (-13%)

Bw gain: M high dose 1t week (-8.9%), F (-17%,
-21%) and M (-16%, -35%) at both top doses after

2 week.

Food consumption: M/F top dose weeks 2-4 (-
19%, -12%).

Water consumption: F top dose (+31%).

Haematology: F two top doses (Haemoglobin: -
4.2%, -6.3%; Haematokrit: -4.7%, -7.0%). M 500
mg/kg-group (Haemoglobin: -3.2%, Haematokrit:
-2.3%).

Clinical chemistry: Albumin: M top dose
(+15%), F top dose (+9.0%); ALAT: M/F top
dose (+48%); Bilirubin: M top dose (+267%);

Report No. 820822
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Method,
guideline,
deviations? if any,
species,  strain,
sex, ho/group

Test  substance,
route of exposure,
dose levels,
duration of
exposure

Results
- NOAEL/LOAEL
- target tissue/organ
- critical effects at the LOAEL

Reference

Creatinin: M top dose (+11%); Globulin: F two
top dose-groups (+16%, +27%); K*: F top dose (-
32%); Phosphate: F top dose (+32%); Total
protein: M top dose (+11%), F two top dose-
groups (+6.6%, +17%).

Urine volume: M top dose (+70%), F two top
dose-groups (+38%, +108%).

Organ weight: Liver: M two top dose-groups
(abs. +46%, +67%; rel. +56%, +102%), F two
top-dose groups (abs. +39%, +76%; rel. +50%,
+102%); Kidney: M two top dose-groups (rel.
+16%, +24%), F two top dose groups (abs. +17%;
+22%; rel. +27%, +41%); Adrenal: Ftwo top
dose-groups (abs. +13%, +12%).

Macro- and histopathology: Enlarged liver;
hepatocyte hypertrophy: M/F top dose 10/10 (vs.
0/10 in ctr), 500 mg/kg-group: 8/10 M, 3/10 F.

28-Day  Subacute,
Oral Toxicity Study
In Rats

OECD 407:

-For each batch of
test material only
two dose levels were
tested (100 and 500
mg/kg) with toxicity
already at the low
dose-level and
mortality at the high
dose-level

-functional
parameters
reactivity to stimuli,
grip strength and
motor activity were
not measured
-epididymis,
prostate + seminal
vesicles were not
weighed
-only. - a
number of
organs/tissues® were
examined
histopathologically
Supportive“only (as
only two dose levels
were  tested, and
because  of the
deficiencies in dose
level selection;
toxicity already at
the low dose and
excessive toxicity at
the high dose)

Rat

limited

Penconazole

Batch A:  96.2%
(w/w); batch B:
96.1% (w/w), Batch
A: op. 3-23.01.90;
batch B: EN

603012

Oral (gavage)
0-100-500 mg/kg
bw/day

28 days

NOAEL: <100
LOAEL: 100

Target organ: Liver:

Mortality: M-top dose 1/10-(B) sacrificed, F top
dose 1/10/(A) and 2/10 (B) sacrificed,

Clinical signs: .F-top dose (B): Hunch-backed
posture, piloerection, laboured breathing.

Body weight/BW gain:’ No significant, dose-
dependent relevant findings.

Food consumption: F top dose (-3.3% (A), -4.2%
(B)).

Haematology: Platelets: M top dose (+30% (A),
+25%(B)); Prothrombin time: M top dose (-17%
(A/B), F top dose (-15% (A), -18% (B)).

Clinical chemistry: Glucose: F top dose (+44%
(A), +39% (B)); Urea: M top dose (+37% (A)), F
top dose (+19% (A)); Total protein: M top dose
(+9.3% (A), +7.6% (B)), F 100 mg/kg-group
(+5.3% (A), +4.1% (B)) 500 mg/kg-group (+7.1%
(A), +8.7% (B)); Globulin: M top dose (+14%
(A), +12% (B)), F top dose (+10.6% (A), +16%
(B)); Cholesterol: M top dose (+44% (A), +25%
(B)), F top dose (+60% (A), +91% (B)); ALAT:
M top dose (+40% (A), +62% (B)), F top dose
(+18% (A), +39% (B)).

Organ weight: Liver: M 100 mg/kg-group (abs.
+9.3% (A), +11% (B), rel. +10.2% (A), +9.0%
(B)), M 500 mg/kg-group (abs. +43% (A), +58%
(B), rel. +45% (A), +60% (B)), F 100 mg/kg-
group (abs. +14% (B), rel. +13% (B)), F 500
mg/kg-group (abs. +46% (A), +56% (B), rel.
+46% (A), +52% (B)); Kidney: M top dose (abs.
+14% (A), +18% (B), rel. +16% (A), +19% (B)),
F top dose (abs. +23% (A), +20% (B), rel. +22%

I

Bl (1991)

K-CA 5.3.1/02
Report No. 901026
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Method, Test substance, Results Reference
guideline, route of exposure, - NOAEL/LOAEL
deviations? if any, | dose levels, - target tissue/organ
species,  strain, | duration of - critical effects at the LOAEL
sex, no/group exposure
Tif:RAIf (SPF) (A) +17% (B)); Adrenal: M top dose (abs. +18%
(Sprague-Dawley- (A), +14% (B)); Thyroids: M 100 mg/kg-group
derived) (abs. +9.9% (A) +43% (B), rel. +10.9% (A),
M, F +40% (B)), M 500 mg/kg-group (abs. +32% (A),
10/sex/dose +50% (B), rel. +34% (A), +53% (B)).

Macro- and histopathology: Hepatocyte

hypertrophy: M top dose 10/10 (A), 9/10 (B) (vs.

0/10 in ctr), F top dose 7/10 8A), 8/10 (B) (vs.

0/10 in ctr); Hepatocellular necrosis: M top dose

2/10 (A), 3/10 (B) (vs. 0/10 in ctr); Thyroid

follicle epithelium hypertrophy: M top dose 7/10

(A), 10/10 (B) (vs. 2/10 in ctr), F top dose 2/10

(A), 8/10 (B) (vs. 0/10 in ctr).
3-Month Toxicity Penconazole NOAEL: (300) M: 19.4; F: 20.7
Study In Rats (91.7%, P. 11-14) LOAEL: (3000) M: 202; F: 209 (1982)
Guideline not Oral (diet) K-CA 5.3:2/01
reported, OECD 408 | (0-30-300- Target organ: Liver. Report No. 801194
came into force 3000 ppm)
shortly after study M: 0-2.0- Mortality: No deaths occurred.
start 19.4-202 mg/kg
-dose intervals bw/day; F: Clinical signs: No clinical signs noted:
exceeded the 0-2.1-20.7-
recommended 209 mg/kg bw/day | Ophthalmology: No treatment-related effects.
optimum (2-4) but | 90 days
were within Bodyweight/BW gain: F top dose week 13 (-
recommended 16%), F top doseweeks 1-13 (-26%).

maximum (10).
-grip strength and
motor activity were
not assessed, but this
may be considered
as in agreement with
the guideline in
absence of clinical
signs indicating any
functional deficits.
-thyroid hormones
(T4, TSH, T3), LDL
and HDL were not
measured.

-oestrus cycle stage
was not determined
at sacrifice.

-the following
organs.were not
weighed:
epididymis; prostate
+ seminal vesicles
with.coagulating
glands as a whole
complex), uterus,
pituitary gland and
thyroid gland.

-no
histopathological
examination was
conducted on the
vagina, cervix and
the coagulating
glands.

Supportive only

Food consumption: M top dose week 1 (-10.6%),
F-top dose weeks-1-13 (-9.9%).

Water consumption: M-top dose week 12
(+15%),.F top dose week 12 (+24%).

Haematology:Nucleated RBC-normoblasts F
two top-doses (0.25 and 0.30 vs 0.05 in ctr).

Clinical chemistry: No dose-dependent,
significant relevant changes compared with ctr.

Organ weight: Liver: M 300 ppm-group (abs.
+10.85, rel. +7.0%), M 3000 ppm-group (abs.
+22%, rel. +28%), F 300 ppm-group (abs. +7.4%,
rel. +8,0%), F 3000 ppm-group (abs. +21%, rel.
+40%).

Macro- and histopathology: Hepatocyte
hypertrophy M top dose 20/20, F top dose 9/20
(vs. 0/20 in ctrs).
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Method, Test substance, Results Reference
guideline, route of exposure, - NOAEL/LOAEL

deviations? if any, | dose levels, - target tissue/organ

species,  strain, | duration of - critical effects at the LOAEL

sex, no/group exposure

(due to deviations

from the test

guideline currently

in place)

Rat,

HRAIT

20M+20F

3-Month  Toxicity | Penconazole NOAEL: (>100) M: 7.1; F: 7.3

Study In Rats (91.7%, P. 11-14) (1983)
OECD 408 Oral (diet) Mortality: No deaths during test period. K-CA'5.3.2/02

-grip strength and
motor activity were
not assessed, but this
may be considered as
in agreement with
the guideline in
absence of clinical
signs indicating any
functional deficits.
-thyroid hormones
(T4, TSH, T3), LDL
and HDL were not
measured.

-oestrus cycle stage
was not determined
at sacrifice.

-the following
organs were not
weighed:
epididymis, prostate
+ seminal vesicles
with coagulating
glands as a whole
complex), uterus,
pituitary gland and
thyroid gland.

-no
histopathological
examination was
conducted ‘on the
vagina, ‘cervix‘ and
the coagulating
glands.

Supportive only
(due to deviations
from the test
guideline currently
in'place)

Rat,

RAI,

20M+20F

(0-10-30-100 ppm)
M: 0-0.8-

2.1-7.1 mg/kg
bw/day; F: 0-
0.8-2.1-7.3 mg/kg
bw/day

90 days

Clinical signs: No treatment-related clinical
signs.

Ophthalmology: No treatment-related
incidences.

Body weight and bw gain: Comparable to.ctr in
all treatment groups, except increased weight
(+9.8%) and weight gain‘in F .30 ppm-group.

Food and water consumption: Comparable to
ctrin all groups:

Haematology: No treatment-related dose-
dependent findings.

Clinical chemistry: Urea-N: F top.dose (-14%);
Total proteins: M top dose (+2.5%) w/increasing
trend, F.top dose, (+4.1%) w/increasing trend;
Phosphate inorg.: M top dose (-13.7%)
w/decreasing trend.

Organ weight: Liver: M 10 ppm and 30 ppm-
groups.(abs. +14%, +23%, rel. +11%, +15%), but
not evident at top dose.

Macro- and histopathology: No treatment-
related dose-dependent findings.

Report No. 821054

90-Day Subchronic
Toxicity Study In
Albino Rats

FIFRA § 82-1;
while not being
referenced in the
report OECD 408
(1981) was in force
at the time of the
study

Penconazole
(98.7%, FL-840833)
Oral (diet)
(0-10-100-
300-500-
1000-2400 ppm)
M: 0-0.8-
7.5-23.2-
37.5-72-179 mg/kg
bw/day;

F: 0-1.0-9.8-

NOAEL: (300) M: 23.2; F: 28.3
LOAEL: (500) M: 37.5, F: 45.2

Target organ: Liver.
Mortality: No deaths.

Clinical signs: No treatment-related clinical
signs.

Ophthalmology: No incidences.

(1987b)

K-CA 5.3.2/03

Report No. [Jl6117-
120
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Method, Test substance, Results Reference
guideline, route of exposure, - NOAEL/LOAEL
deviations? if any, | dose levels, - target tissue/organ

species,  strain, | duration of - critical effects at the LOAEL

sex, no/group exposure

-histopathological 28.3-45.2-86-

examination was | 209 mg/kg bw/day | Body weight and bw gain: Bw F two top doses (-
limited to the liver as | 90 days 6.2% and -10%), bw gain F two top doses (-8.9%
a target organ. and -15%).

-grip strength and

motor activity were Food consumption: F top dose (-8.9%). M all
not assessed. groups deceased food consumption (-8-12%), no
However, this may dose-dependent effect.

be considered as in

agreement with the Haematology: No treatment-related effects on
guideline in absence any parameter compared with ctr.

of clinical signs

indicating any Clinical chemistry: Urea-N: M two top doses
functional deficits. (+35% and +22%).

-thyroid hormones

(T4, TSH, T3), LDL Organ weight: Liver: M 1000 ppm-groups (re.
and HDL were not +13%), M top dose (abs. +29%, rel. +319%, rel. to
measured. brain +32%), F 500 ppm-group (rel::+10.2%), F
-oestrus cycle stage 1000 ppm-group (abs. +18%, rel.+20%; rel. to
was not determined brain +18%), F top dose (abs. +18%, rel. +29%,
at sacrifice. rel. to brain +17%).

-the following (and

several other) organs Macro- and histopathology: Hepatocellular
were not weighed: hypertrophy: M 1000 ppm-group.12/15, M/F
epididymis, prostate 2400 ppm-group 15/15, F 1000 ppm-group.10/15
+ seminal vesicles (vs. 0/15 in ctrs); Hepatocellular degeneration: M
with coagulating 2400 ppm=group-5/15, F2400 ppm-group 7/15
glands as a whole (vs. 0/15:in ctrs); Hepatocytic vacuolization: M
complex), uterus, 2400 ppm-group 11/15 (vs.0/15.in ctr).

pituitary gland and

thyroid gland.

Supportive only

(due to deviations

from the test

guideline currently

in place)

Rat,

Il cD(sD)BR

15M+15F

Toxicity Penconazole NOAEL: (100) M: 3.3; F: 3.8

Study In‘Dogs (91.7%; P.11-14) <[ LOAEL: (500) M: 17.5; F: 18 (1984);
Not reported; Oral (diet) K-CA 5.3.2/04
guidelines in force -~ | (0-100-500- Target organ: Liver. Report No. 801187
at the time the study . | 5000/2500 ppm)

was performed: M**: 0- Mortality: No deaths during test period.
OECD.409 (1981) | 3.4-18.2-132 mg/kg

-length of bw/day; Clinical signs: Diarrhoea observed in all groups,
acclimatisation F**: 0-3.8-19.4- also ctr. Vomiting in the 5000 ppm-group (M/F).
period-is not 137 mg/kg bw/day

formally reported
(animals bred in-
house/same site).
-animals were
observed daily for
mortality and signs
of local or systemic
toxicity, while the
guideline states that
all animals should be
inspected for signs of
morbidity and

90 days

Ophthalmology: Spot on cornea (one F), spot on
lens (one F).

Body weight and bw gain: M/F top dose body
weight loss (-9-12%).

Food consumption: M top dose (-34%), F top
dose (-36%).

Haematology: Hb: M top dose (-9.3%); RBC: M
top dose (-10.3); Lymphocytes: M top dose
(+9.1%), F top dose (+12%); Eosinophils: M top
dose (-75%); Platelets: M top dose (+9.2%), F top
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Method, Test substance, Results Reference

guideline, route of exposure, - NOAEL/LOAEL

deviations! if any, | dose levels, - target tissue/organ

species,  strain, | duration of - critical effects at the LOAEL

sex, no/group exposure

mortality at least dose (+35%). Of note, most values within HCD

twice daily. mean.

-urine analysis was

not performed Clinical chemistry: Glucose: M top dose (-13%);

midway through the OCT: M top dose (+418%), F top dose (+480%);

study. Urea-N: F top dose (-32%); Globulin: M top dose

-urine volume was (+12%); inorganic PO4: M top dose (+11%), F top

not investigated as dose (+36%); ALP: M top dose (+390%), F top

urine was collected dose (+366%); y-GT: M top dose (+1800%), F top

via catheterisation. dose (+932%); AST: M top dose (+154%), F top

-The following dose (+143%); ALT: M top dose (+790%), F top

organs were not dose (+808%).

weighed: gall

bladder, uterus, Organ weight: Liver: M 500 ppm-group-(abs.

thymus and spleen +20%, rel. +15%), M 5000 ppm-group (abs.

(unclear whether +30%, rel. +75%), F 500 ppm-group (abs: +15%,

gall bladder was rel. +24%), F 5000 ppm-group (abs. +22%, rel.

included in liver +88%); Kidney: M top dose (abs. +16%, rel.

weight and whether +60%), F top dose (abs. +18%, rel. +55%);

parathyroids were Gonads: M top dose (abs.-47%; rel. -27%), Ftop

weighed together dose (abs. -37%, rel. -17%).

with thyroids).

Study is acceptable. Macro- and histopathology: M/F top dose:

Dog, Emaciation-of all animals except.one M;

Beagle Cytoplasmic vacuolisation liver:M top dose2/4

AM+4F (vs. 0/4.in ctr); Inflammatory cell infiltration
liver: M/F top dose 4/4 (vs. 0/4:in ctrs);
Hepatocyte necrosis: M/F top dose 4/4 (vs. 0/4 in
ctrs); Reduced spermatogenesis: M top dose 4/4
(vs-0/4 in ctr); Epididymis cellular debris: M top
dose 4/4' (vs. 0/4 inctr).

Toxicity Penconazole NOAEL:(100) M: 3.1;F:3.3

Study In Dogs (91.7%, P. 11-14) | LOAEL:(500) M: 16.9; F: 16.7 (1984);

Not reported; Oral (diet) K-CA 5.3.2/04

guidelines in force | (0-100-500- Target organ: Liver. Report No. 801187

at the time the study |-5000/2500 ppm)

was performed: M**:0-3.0- Mortality: No deaths during test period.

OECD 409 (1981). " |16.8-

and OECD 452 108 mg/kg bw/day;: | Clinical signs: Diarrhoea observed in all groups,

(1981) F**: 0-3.2-16.5- also ctr, less frequent towards end of study period.

-the deviations.listed | 110 mg/kg bw/day | VVomiting in the 5000 ppm-group (M/F), only in F

for the 90-day part of
the study

concerning length of
acclimatisation
period, clinical signs
and urine volume
-the following
clinical pathology
parameters ‘were not
determined: MCV,
MCH;"MCHC,
activated partial
thromboplastin time,
total cholesterol

-the following
organs were not
weighed: uterus and
spleen (unclear
whether
parathyroids were
weighed together

1 year

after dose reduction.
Ophthalmology: Spot on lens (one F).

Body weight and bw gain: Bw F top dose (-
13%), bw gain M top dose (-44%), bw gain F top
dose (-58%).

Food consumption: M top dose (-11%), F top
dose (-5.8%). Drastically reduced during first
weeks of study, gradually improved, especially
after dose reduction.

Haematology: Platelets: M top dose (+44%), F
top dose (+40%), no clear dose response.

Clinical biochemistry: OCT: M top dose
(+1273%), F top dose (+1700%); Globulin: M top
dose (+16%); ALP: M 500 ppm-group (+60%), M
top dose (+425%), F top dose (+381%); y-GT: M
top dose (+504%), F top dose (+313%); AST: M
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Method, Test substance, Results Reference
guideline, route of exposure, - NOAEL/LOAEL
deviations? if any, | dose levels, - target tissue/organ
species,  strain, | duration of - critical effects at the LOAEL
sex, no/group exposure
with thyroids) top dose (+157%), F top dose (+109%); ALT : M
-there was no top dose (+454%), F top dose (+683%).
histopathological
examination of Organ weight: Liver: M top dose (abs. +27%,
cervix, coagulating rel. +35%), F 500 ppm-group (abs. +27%, rel.
gland, seminal +28%), F top dose (abs. +46%, rel. +21%);
vesicles, vagina and Kidney: M top dose (abs. +12%, rel. +21%), F
the Harderian gland. 500 ppm-group (abs. +15%, rel. +15%), F top
Study is acceptable. dose (abs. +25%, rel. +39%); Adrenals: M top
Dog, dose (abs. +12%, rel. +22%), F top dose (abs.
Beagle +34%, rel. +54%).
4M+4F and 2M+4F
for Macro- and histopathology: Cytoplasmic
recovery vacuolisation liver: M/F top dose 2/4 (vs:0/4 in
ctrs); Inflammation with fibrosis liver:; M/F top
dose 4/4 (vs. 0/4 in ctrs); Hepatocyte necrosis: F
top dose 2/4 (vs. 0/4 in ctr); Reduced
spermatogenesis: M top dose 2/4 (vs. 0/4 in ctr);
Tubular atrophy testis: M top dose 2/4 (vs:-0/4.in
ctr).
90-Day Subchronic | Penconazole NOAEL: M: (500) 85; F: (1000) 237
Dietary Toxicity (98.7%, FL-840833) | LOAEL: M: (1000) 163; F: (2400) 614 (1987)
And Kinetic Study | Oral (diet) K-CA 5.3.2/05
In Albino Mice (0-10-100- Target organ: Liver Report No. [Jll6117-
EPA guideline No. | 300-500- 121
82-1; OECD 408 1000-2400 ppm) Mortality: Two F (2400 ppm and:1000 ppm-
(1981) not M: 0-1.7- group), one.M (500 ppm-group).
referenced butwasin | 17.1-51.8-
force at the time of | 84.7-163- Clinical signs: Noclinical signs-reported.

the study
-histopathological
examination was
limited to the liver
(expected target
organ).

-grip strength and
motor activity were
not assessed, but this
may be considered as
in agreement with
the guideline’ in
absence - of - clinical
signs-indicating any
functional deficits.
-thyroid hormones
(T4, TSH, T3),.LDL
and HDL were not
measured:
-oestrus.cycle stage
was-not determined
atsacrifice.

-the following
organs were not
weighed: testes,
epididymis, prostate
+ seminal vesicles
with coagulating
glands as a whole
complex), uterus,
thymus, pituitary
gland and thyroid
gland.

423 mg/kg bw/day;
F: 0-2.5-
23.9-72.2-
115.6-237-

614 mg/kg bw/day
90 days

Ophthalmology: No‘incidences.

Body weight-gain: M top dose (-13%), F top dose
(-17%) (vs pooled week 0 data).

Food consumption: No differences to ctr, trend
to slightly higher consumption in F top dose
(+8.5%).

Haematology: No differences to ctr.

Clinical chemistry: Total protein: M 1000 ppm-
group (-8.3%), M top dose (-6.7%), F top dose (-
10%); Albumin: F top dose (-14%); A/G ratio: F
top dose (-13%); Cholesterol: M 1000 ppm-group
(-31%), M top dose (-61%), F 1000 ppm-group (-
36%), F top dose (-40%); ALT: M top dose
(+170%); y-GT: M 500 ppm-group (-75%), M
1000 ppm-group (-92%), M top dose (-100%).

Organ weight: Liver: M 500 ppm-group (abs.
+11%, rel. +10.5%), M 1000 ppm-group (abs.
+21%, rel. +17%), M top dose (abs. +34%, rel.
+42%), F top dose (abs. +24%, rel. +32%);
Kidney: F top dose (abs. -11.5%).

Macro- and histopathology: Hepatocyte
hypertrophy: M 1000 ppm-group (6/15), M top
dose (14/15), F top dose 7/15 (vs. 0/15 in ctrs);
Hepatocyte degeneration: M top dose 7/15 (vs.
0/15 in ctr); Hepatocyte vacuolisation: M top dose
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Method, Test substance, Results Reference
guideline, route of exposure, - NOAEL/LOAEL

deviations? if any, | dose levels, - target tissue/organ

species,  strain, | duration of - critical effects at the LOAEL

sex, no/group exposure

Supportive only 10/15 (vs. 0/15 in ctr); Coagulative necrosis liver:

Mouse, M top dose 4/15 (vs. 0/15 in ctr).

Ilco-

1(ICR)BR

15M+15F

90 Day Penconazole NOAEL.: (500) M: 69; F: 87

Preliminary (97.7%, WS007001) | LOAEL: (1500) M: 229; F: 274 (2002)
Carcinogenicity Oral (diet) K-CA 5.3.2/06
Study In Mice (0-100-500- Target organ: Liver Report No., CTL/PM12
This study was 1500-3000- 35
conducted as a 5000 ppm) Mortality: 5000 ppm-group: All animals killed

preliminary M: 0-14-69- for humane reasons. Two additional animals

carcinogenicity 229-437-837 mg/kg | died/were killed (3000 ppm-group and 500 ppm-

study and was not | bw/day; group).

intended to comply | F: 0-18-87-

with any regulatory | 274-545-983 mg/kg | Clinical signs: No treatment-related clinical signs

guidelines. OECD bw/day in surviving animals.

408 (1998) was in |90 days

force at the time of
the study.

-No haematology
and no
ophthalmological
examination
performed.
-histopathological
examination was
limited to the
adrenals, brain,
epididymis, ovary,
kidney, liver and
testis.

-grip strength and
motor activity were
not assessed.
-thyroid hormones
(T4, TSH, T3),

LDL, HDL, sodium,
potassium, blood
urea nitrogen, were
not measured.

-oestrus cycle stage
was not determined
at sacrifice.

-the following
organs were not
weighed: prostate +
seminal vesicles
(with coagulating
glands as‘a whole
complex), thymus,
pituitary gland and
thyroid gland.
Supportive only
(considering the
purpose of the study
and due to
deviations from the
test guideline
currently in place)
Mouse,

C57BL/10J

Body weight gain: M/F 5000 ppm-group. (-11-
17%, before killing in second week),- M 1500
ppm-group (-19%),'M-3000 ppm-group-(<52%), F
1500 ppm-group (-9.8%), F 3000 ppm-group (-
38%).

Clinical-chemistry: Cholesterol: M 500 ppm-
group:(-10%), M 1500 ppm-group (-43%), M
3000 ppm-group(-54%),-F 100 ppm-group (-
13%), F 500 ppm-group (-29%), F 1500 ppm-
group-(-42%), F 3000 ppm-group (-58%); ALP:
M- 1500.ppm-group (+22%), F-3000 ppm-group
(+25%); Albumin: F1500ppm-group (-5.7%), F
3000 ppm-group (-6.5%); Total protein: F 1500
ppm-group (-7.7%), F 3000 ppm-group (-8.1%);
Triglycerides: M/F 3000 ppm-group (-20%);
Calcium: F 3000 ppm-group (-4.4%).

Organ weight: Liver (adjusted for body weight):
M-500ppm-group (+12%), M 1500 ppm-group
(+33%), M 3000 ppm-group (+48%), F 1500
ppm-group (+10%), F 3000 ppm-group (+28%).
Adrenals (adjusted for body weight): F 3000 ppm-
group (+52%); Epididymides: M 3000 ppm-group
(abs. -21%, rel. -5.8%, adjusted for body weight -
22%).

Macro- and histopathology: Hepatocyte
hypertrophy: M >1500 10/10, F 3000 ppm-group
4/10 (vs. 0/10 in ctrs); Increased nuclear
pleomorphism liver: M >1500 10/10 (vs. 0/10 in
ctr).
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Method, Test substance, Results Reference
guideline, route of exposure, - NOAEL/LOAEL
deviations? if any, | dose levels, - target tissue/organ
species,  strain, | duration of - critical effects at the LOAEL
sex, no/group exposure
fCD-1
10M+10F
21-Day Repeated Penconazole NOAEL: M/F: 2000 R (1983)
Dose Dermal (91.7%, P. 11-14) K-CA 5.3.3/01
Toxicity Study in| Dermal Mortality: No deaths. Report no
Rabbits M/F: 0-1000-1500- 820206.
OECD 410 2000 mg/kg bw/day | Clinical signs: No treatment-related clinical
-Initial weight was | 21 days signs.
1.5-3 kg versus the
recommended 2-3 Body weight and bw gain: Not affected by
kg. treatment.
-ornithine
decarboxylase was Haematology and Clinical chemistry: No
not measured treatment-related, dose-dependent, biologically
Study is acceptable relevant findings.
Rabbit,
NZW:; Organ weight: No treatment-related, dose-
5M+5F dependent, biologically relevant findings.
Macro- and histopathology: No treatment-
related, dose-dependent, biologically relevant
findings.

* exceeding the range of historical control data provided by the applicant for the renewal
** pased on recalculated intake of penconazole during the renewal

Table 37: Summary table of human data on repeated dose toxicity STOT RE (specific target organ toxicity-
repeated exposure)

Type of [ Test Route of exposure Observations Reference
data/report | substance | Relevant -information about . ‘the
study (as applicable)

No study available

Table 38: Summary table of other studies-relevant for repeated dose toxicity STOT RE (specific target
organ toxicity-repeated exposure)

Type of | Test Relevant Observations Reference
study/data |substance .|.information
about -the study
(as applicable)

No study available
2.6.3.1.1 . Short summary and overall relevance of the provided information on specific
target organ toxicity — repeated exposure (short-term and long-term toxicity)

The short-term-oral toxicity of penconazole was evaluated by means of two 28-day (gavage) and three 90-day (diet)
studies in rats, two 90-day dietary studies in mice, and by means of a combined 90-day and one-year capsule feeding
studyin the dog. In all three species, the liver was the main target organ following oral administration of
penconazole. In addition, some evidence for a disturbance of protein and lipid metabolism was found in all species.
Histopathological evidence for organ toxicity was accompanied by reductions in body weight gain and food
consumption.

In the 28-day gavage studies in rats, clinical signs and/or mortality, reduced body weight development and food
consumption, and some changes in haematology parameters (not necessarily consistent between the two available
studies) were seen at dose levels >500 mg/kg bw/day. Changes in clinical pathology parameters — at least partly
associated with an induced liver function (increased ALAT, increased albumin, globulin or total protein, increased
cholesterol) - were most marked at 1000 mg/kg bw/day, with occasional changes seen already at 500 mg/kg bw/day.
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Liver weights were increased at >100 mg/kg bw/day and associated with hepatocyte hypertrophy and other
histopathological findings at >500 mg/kg bw/day. Kidney and adrenal weights were increased at >500 mg/kg
bw/day, but only the latter was associated with adrenal cortical atrophy in females in one study at 500 mg/kg bw/day.
Observed variations in thyroid weight were inconsistent between the two studies and the two sexes: in the 1% study,
thyroid weights were increased in females and somewhat decreased in males (at 1000 mg/kg bw/day) while the
situation was reversed in the 2" study, where an increase in thyroid weight was seen in males and a slight decrease
in females (500 mg/kg bw/day). However, in the 2™ study, increased incidences of thyroid follicular hypertrophy
were seen in both sexes at 500 mg/kg bw/day. Considering both available 28-day studies, the NOAEL is considered
to be between 20 and 100 mg/kg bw/day.

In the 90-day feeding studies in rats, reduced body weight gain and food consumption was seen at >1000 ppm
primarily in females (only slight effects at 3000 ppm in males). Water consumption was increased in both sexes at
3000 ppm. A number of clinical pathology parameters achieved statistical significance in the available studies-at
higher dose levels, but most of these variations were within the range of available historical control data (HCD),
except from increased cholesterol (3000 ppm) and blood urea nitrogen (>1000 ppm). Absolute and relative liver
weights were increased at >1000 ppm and associated with increased incidences of hepatocyte hypertrophy (both
sexes), hepatocyte vacuolation (males) and hepatocytic degeneration (males). Low incidences of hepatocyte
hypertrophy and hepatocytic vacuolisation were also seen at 500 ppm-treated males-in one study.

Considering the three available 90-day studies, the overall subchronic NOAEL for rats is considered.to be 300 ppm,
corresponding to 19.4/20.7 and 23/28 mg/kg bw/day in males/females from two-of the studies, respectively. This is
in line with the previous evaluation (DAR, 2007) and EFSA’s conclusion on the peer review of penconazole (EFSA,
2008), where the relevant overall oral NOAEL in rats was set to 25 mg/kg bw/d (90-d rat, overall NOAEL).

Two 90-day oral (feeding) toxicity studies are available in mice. Excessive toxicity (body weight loss) was observed
at 5000 ppm in the 2" study and animals were sacrificed in the 2" week. Reduced body weight gain was seen in the
1% study at 2400 ppm and at >1500 ppm in the 2" study. Food utilisation was also reduced in the 2" study at >1500
ppm. Changes in blood biochemistry parameters were also seen-at higher dose levels and .comprised reduced total
protein and albumin (more marked in females), reduced A/G ratio (1% study only), reduced cholesterol, increased
ALT (1% study in males only), and reduced triglycerides (2™ study). The liver was the primary target organ with
increased weight (>500 ppm) and histopathological findings (e.g. hepatocyte hypertrophy also at >500 ppm) with
males showing more marked effects as compared to females. However, during the reassessment, it has been noted
that the reported effects at 500 ppm were quite'mild with an increase in liver weight of 10-12% compared to controls,
associated with only a slight increase in hepatocyte hypertrophy inthe 1% study. In contrast to the conclusion during
the previous evaluation (DAR, 2007), these changes at 500 ppm can be considered as an adaptive response to the
increased metabolic load, and not adverse. During the previous evaluation it was concluded that the overall NOAEL
in short term mouse studies was 300 ppm, corresponding to an intake value of 52 mg/kg bw/day. When considering
both available 90-day studies in mice, it is now proposed that the overall subchronic NOAEL for mice should be
500 ppm, corresponding to an intake value of 69 mg/kg bw/day.

A combined 90-day/1-year oral (feeding) toxicity study is available in dogs. Due to excessive toxicity (body weight
loss, markedly reduced food consumption).the top dose level had to be reduced from 5000 to 2500 ppm from week
20 onwards. While.top dose animals then partly compensated for the earlier body weight loss in the remaining
treatment period (upto 1 year), overall body weight development was still reduced. A relation to treatment was not
excluded-for a slightly lower body weight gain over the 1-year period at 500 ppm (females) but could also have been
due to the slightly higher body weight at start of the study in this group. At the top dose level, haemoglobin and
erythrocyte count and-blood glucose were transiently decreased (90-day part) but normalised after the dose level
had been reduced towards the end of the 1-year treatment period. However, several changes were seen consistently
at the top dose level within the 90-day part of the study and after the dose level had been reduced to 2500 ppm (1-
year part of the study): increased globulin and inorganic phosphate (males), and markedly increased liver-related
enzymes in both sexes. Liver weights were increased at >500 ppm and were associated with histopathological
findings at the'top dose level, both at the 90-day and 1-year sacrifice (cytoplasmatic vacuolisation, inflammatory
cell infiltration (90-day) or inflammation with fibrosis (1-year), hepatocyte necrosis). Increased kidney weight (at
90-day and 1-year sacrifices) at the top dose level was not associated with any histopathological findings. Reduced
testes weight and reduced spermatogenesis (90-day and 1-year sacrifices) and tubular atrophy (1-year sacrifice), as
well-as cellular debris in the epididymis (90-day sacrifice only) was noted at the top dose level. These effects may
be considered due to the body weight loss during the first 19 weeks of the study (sensitive time window during
sexual maturation of dogs) and/or indicate an adverse endocrine effect. Also, a slight increase in c-cell hyperplasia
was noted at the top dose level only at the 90-day sacrifice. Based on the reduced body weight gain and
hepatotoxicity observed in the combined 90-day/1-year study, the subchronic NOAEL for dogs was considered to
be 100 ppm, corresponding to 3.4 and 3.8 mg/kg bw/day for males and females for the 90-day part of the study, and
3.0 and 3.2 mg/kg bw/day for males and females for the 1-year part of the study, respectively. The relevant overall
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NOAEL in dogs, based on this combined 90-day/1-year study, will still be 3 mg/kg bw/day, as previously concluded
(EFSA, 2008).

The subchronic toxicity of penconazole was also studied by the dermal route in rabbit. In the available 21-day dermal
toxicity study, no relevant treatment-related findings were noted up to the top dose level of 2000 mg/kg bw/day.
Consequently, the NOAEL for local irritation was 2000 mg/kg bw/day, and the NOAEL for systemic toxicity higher
than 2000 mg/kg bw/day. However, as pointed out earlier (Penconazole addendum DAR, 2008), these results are
compromised by the fact that the test material was applied as a solid powder moistened with water, in which
penconazole is known to be only poorly soluble.

2.6.3.1.2 Comparison with the CLP criteria regarding STOT RE (specific target organ
toxicity-repeated exposure)

According to the CLP criteria, effects considered to support classification for specific target organ toxicity following
repeated exposure are:
- Morbidity or death resulting from repeated or long-term exposure

Morbidity resulting in sacrifisation were seen in one 28-days study in ratsiand one 90-days study in-mice,
both at the top dose level.

- Significant functional changes in the central or peripheral nervous systems-or other organ systems

No relevant findings in any of the studies affecting the nervous system. Functional changes in the liver
occurred in the 28-days studies in rats, 90-days studies in mice and 1-year study in.dogs, all at the top dose
level.

- Any consistent and significant adverse changes-in clinical chemistry, haematology or urinalysis
parameters

Significant changes in clinical chemistry, mostly related to liverfunction, was seen at the higher doses in
all studies. Changes in haematology were seen:in some of the studies at the top doses, and also some
changes in urinalysis parameters.

- Significant organ damage noted as necropsy. and/or subsequently seen or confirmed at microscopic
examination

Hepatocyte hypertrophy and other histopathological findings were seen in all studies at the top doses.

In the combined 90-days/1-year study in dogs, cytoplasmatic vacuolisation, inflammatory cell infiltration
(90-day) or-inflammation with fibrosis (1-year), and hepatocyte necrosis were observed. In addition, some
incidences of ‘adrenal and thyroid hypertrophy at the top doses were reported.

In the 90-day oral rat study, evidence of hepatotoxicity was also found. Observations included dose-related
centrilobular hypertrophy of hepatocytes (in males 0/15, 3/15, 12/15 and 15/15 for 300, 500, 1000 and 2400
ppm, weaker in females), hepatocellular degeneration around the central vein, and an increase in the
incidence of hepatocytic vacuolisation (in males 0/15, 1/15, 5/15 for 500, 1000 and 2400 ppm, weaker in
females):

-~ Multifocal’or diffuse necrosis, fibrosis or granuloma formation in organs with regenerative
capacity

No relevant findings

-~ Morphological changes that are potentially reversible but provide clear evidence of marked organ
dysfunction

No relevant findings
- Evidence of appreciable cell death in vital organs incapable of regeneration

No relevant findings.
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In summary, among the reported repeated dose toxicity studies on rats (three studies), mice (two studies) and dogs
(two studies), the dog appeared to be the most sensitive species, with an overall NOAEL of 3 mg/kg bw/day (100
ppm). Severe liver changes, below the guidance value, are noted at 500 ppm in dog studies (necrosis in 1 male out
of 4 in the 90-day study and fibrosis in the 1-year study) and hepatic degeneration is also observed in one rat 90-day
study at 1000 ppm (72 mg/kg bw/day) and the effective dose level of 500 ppm (16.9-18 mg/kg bw/day).

2.6.3.1.3 Conclusion on classification and labelling for STOT RE (specific target organ
toxicity-repeated exposure)

Harmonised classification proposed. The Committee for Risk Assessment (RAC) previously (RAC, 2012)
concluded that classification for specific target organ toxicity after repeated exposure to penconazole is-considered
not required according to Classification Regulation (EC) No 1272/2008. The reported liver changes in-dogs at 500
ppm and in rats at 1000 ppm (below the guidance value) were considered as only adaptive responses to the increased
metabolic load, and it was pointed out that although some of these effects could be considered as severe (necrosis
and fibrosis in dogs and hepatic degeneration in rats), they appeared as isolated cases.-In RMS’ opinion,‘it should
be rediscussed whether the observed cases with fibrosis in dogs should be considered as isolated cases. Awaiting
the outcome of further discussion on this, RMS proposes that classification and labelling for STOT RE Cat. 2, H373
(liver) is warranted according to Regulation (EC) No. 1272/2008.

2.6.4 Summary of genotoxicity / germ cell mutagenicity:[equivalent to section 10.8 of the CLH
report template]

The genotoxicity of penconazole has been investigated in several guideline- and GLP-compliant in vitro tests
and one in vivo bone marrow micronucleus tests using different batches of penconazole.

As the phototoxicity test revealed no phototoxic potential of penconazole, a-photomutagenicity test is not required,
in accordance with EFSA technical report 2016 (Outcome of the pesticides peer review meeting on general recurring
issues in mammalian toxicology, EFSA Supportingpublication 2016:EN-1074).

In vitro

The gene mutation potential of penconazole has been investigated in vitro in bacterial gene mutation studies (Ames
tests) and in HPRT mammalian cell.gene mutation assay (V79 cells). The clastogenic potential of penconazole was
investigated in vitro in an chromosomal aberration assay (CHO), which is considered supplementary. An
unscheduled DNA synthesis test was conducted, also considered supplementary.

Table 39: Summary table of genotoxicity/germ cell mutagenicity tests in vitro

Method,” guideline,| Test Relevant Observations /Results Reference
deviations? if any substance. - |information

about the

study

including

rationale for
dose selection
(as applicable)

Salmonella/Mammalian- | Penconazole | S. typhimurium | Negative (xS9) Deparade (1984)
Microsome Tech. TA98, TAL00, K-CA 5.4.1/01
Mutagenicity Test (91.7%, TA1535, Cytotoxicity at 2560 pg/plate Report No 830750
15t Ames test; P.11-14) TA1537), plate
OECD 471 incorporation
assay, £S9 Positive controls induced the
GLP 5 concentrations | appropriate increases in
from 10 to | mutant frequencies
Only  four bacterial 2560 pg/plate
strains (all S. (progression
typhimurium strains) factor 4), acetone
were tested, instead of
five as recommended; (three replicates)
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Method, guideline, | Test Relevant Observations /Results Reference
deviations? if any substance | information
about the
study
including
rationale for
dose selection
(as applicable)
Strain E. coli WP2 or S.
typhimurium TA102 was
not included;
The historical negative
(solvent/vehicle) and
positive control data
were not provided
Supplementary
Salmonella and | penconazole | S- typhimurium | Negative (£S9) Deparade (1999)
Escherichia/ Tech. | (TA98, TA100, K-CA 5.4.1/02
Mammalian-Microsome (96.1%, TA102, Precipitation at 5000 ug/plate in Report No 983114
Mutagenicity Test TA1535, S.t. strains (+S9
2”"A?nestes),i; EN 603012) TA1537), E.coli (=59
(WP2 uvrA), | Cytotoxicity at 1667 and 5000
OECD 471 plate pg/plate in S.t. strains (£S9)
incorporation
GLP and pre- | 1%t confirmatory assay:. Growth
incubation assay, | inhibition- observed /in a wide
Acceptable +S9 concentration range in (strains

S.typhimurium

strains:  Range-
finding - ~assay:
206~ 5000
pg/plate. (£S9),
original. - assay:
125~ 2000

pg/plate’ (£S9),
1%t confirmatory
assay: 61.73 -
5000 pg/plate (-
S9),24.69 - 2000

po/plate - (+S9);
2" confirmatory
assay: 31.25 -
500 ug/plate (-
S9),.12.5 - 200
pg/plate  (+S9),
3 confirmatory
assay: 61.73 -
5000 pg/plate
(+S9).

E. coli WP2
UvrA: Range-
finding  assay:
206 - 5000
pa/plate  (£S9),
original  assay
3125 - 5000
pa/plate  (£S9),
1t confirmatory
assay 61.73 -
5000 pg/plate
(£S9)

TA100, TA102,-and TA1537 and
(#S9), ~a 2nd -« confirmatory
experiment. “was ‘.conducted in
these strains with concentrations
of 12.5'to 500 pg/plate.

Appropriate positive &
solvent controls gave the
expected results

Reverse Mutation Assay

Penconazole

S. typhimurium

Negative (£S9)

Donath (2010)

using Bacteria Tech. (TA98, TA100, K-CA5.4.1/03
(Salmonella (100.15%, | TA102, Experiment 1: cytotoxicity at Report No 100829
typhimurium) 0704) TA1535, >316 pg/plate for TAI100,

39 Ames test TA1537), plate | TA1535 and TA102 (+/-S9) and
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Method, guideline,
deviations? if any

Test
substance

Relevant
information
about the
study
including
rationale for
dose selection
(as applicable)

Observations /Results

Reference

OECD 471
GLP

Acceptable

incorporation
and pre-
incubation assay,
+S9

Pre-test (TA98,
TA100), +/-S9:
3.16, 10, 31.6,
100, 316, 1000,
2500, 5000
pg/plate
Experiment 1, all
strains, +/S9:
3.16, 10, 31.6,
100, 316, 1000,
(2500 TA98 +S9
only) pg/plate
Experiment 2, all
strains, +/S9: 1,
3.16, 10, 31.6,
100, 316, 1000
Ha/plate,

DMSO

(three replicates)

for TA98 and TA1537 (-S9), and
at 21000 pg/plate for TA98 and
TA1537 (+S9).

Experiment 2 (pre-incubation
method): cytotoxicity at >316
pg/plate for TA98 (+/ S9) and at
>100 pg/plate for TA100 (+/ S9).
In tester strains TA1535,
TA1537 and TA102, cytotoxicity
was noted at >100 pg/plate (-S9),
and at >316 pg/plate (+S9).

Appropriate positive &
solvent controls gave the
expected results

Mutagenicity study in
the Salmonella
Typhimurium  reverse
mutation assay
4™ Ames test

OECD 471
GLP

Acceptable

Penconazole
Tech.
(100:15%,

0704)

S. typhimurium
(TA98, (TA100,
TA102,
TA1535,
TA1537), plate
incorporation
and pre-
incubation assay,
+S9
Preliminary tests
(plate
incorporation
and
preincubation
methods),
TA100,
0.316-5000
pa/plate
Experiment 1
(plate
incorporation),
all strains, +/S9:

-S9:

1.0, 3.16, 10,
31.6, 100, 316
Mg/plate

Experiment 2
(preincubation),
all strains, +/S9:

0.316, 1.0, 3.16,
10, 31.6, 100
Mg/plate

Negative (£S9)

Cytotoxicity at concentrations

>316 ug/plate (plate
incorporation) and >100 pg/plate
(preincubation) in  both

experiments in all strains (£S9).

Appropriate positive &
solvent controls gave the
expected results

Flugge (2010)
K-CA 5.4.1/04
Report No 25505
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Method, guideline, | Test Relevant Observations /Results Reference
deviations? if any substance | information

about the

study

including

rationale for

dose selection

(as applicable)

(three replicates)
Cytogenetic Test On | penconazole | CHO cells, +S9 | Negative* (+S9) I (1999)
Chinese Hamster Ovary Tech. Test K-CA 5:4:1/05
Cells _ Chromosome (96% concentrations C_ytotoxicity at 5Q pg/mL, the Report-No 983116
aberrations ' between  0.78 | highest concentration evaluated

EN 603012) | and 100 pg/mL; | for chromosome aberrations was

OECD 473 except in the | 25 pg/mL (except in experiment

original  assay | 1 (3h/18h recovery, -S9) 50
GLP (6.25-800 pg/ml was used as the highest

pg/mL) concentration).

scored (vs. (Quadruplicate *A significant increased number
recommended 300); cultures) of metaphases with specific
cytotoxicity not chromosomal . aberrations . was
measured as Relative observed (4%) at 25 -pg/mi
Population Doubling (experiment 4,.3h/18h recovery,
(RPD) or Relative +S9); negative HCD,range 0-6%,
Increase in Cell Count however “HCD: ~was - not
(RICC), but by mitotic contemporary to.the study being
index (MI); evaluated (e.g: within a period of
positive  HCD  not upto-around 5 years of the study)
included in report. and the ‘95% confidence limits
were not calculated,
Supplementary
Positive and negative
controls gave the expected
results:
Gene  mutation in | penconazale | V79 cells Negative* (+S9) I (1999)
mammalian cells, HPRT Tech. +S9 K-CA 5.4.1/06
assay (96% Test The ‘maximum concentration Report No 983115
X concentrations'in | used was based on cytotoxicity
OECD 476 EN 603012) | the ‘preliminary | (80 pg/ml (original), 70 pg/ml
cytotoxicity tests | (confirmatory) +S9, and 40
GLP (both- with cand | pg/ml (orginal and confirmatory)

Target range of 10-20%
cloning efficiency <(CE)
after treatment
corresponding - to- " 80-
90% - relative _survival
(RS) was'not-quite met;
concurrent negative
control should ideally-be
within the 95% control
limits of the negative
HCD, ‘and the results
should” be . within the

distribution  of  the
negative HCD; the
observed mutant
frequencies  for  the

confirmatory experiment
in presence of S9 the
concurrent control and

the two lowest
concentrations of
penconazole exceeded

the HCD range;

without S9)
ranged from 0.39
to 800 pg/mL
(separated by 2-
fold intervals),
in the
mutagenicity
assays
concentrations
ranged between
10 to 80 pg/mL
and 8.75 to 70
png/mL(-S9), and
5 to 40 pg/mL
(+S9)

-S9)) although the highest
concentration did not meet the
20-10% RS. The dose spacing
between the highest
concentrations, however, was
narrow and covered the range up
to excessive cytotoxicity and the
target range for cytotoxicity are
therefore considered acceptable.

*In the confirmatory experiment,
+S9, the observed mutant
frequencies in the concurrent
control and the two lowest
concentrations of penconazole
exceeded the HCD range;
however the mutant frequencies
were well below the range of the
positive HCD.

Positive and negative controls
gave the expected

results (the positive control, S9,
in the original experiment was
below the range of the positive
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Supplementary (The
study is not a data
requirement in

Method, guideline, | Test Relevant Observations /Results Reference
deviations? if any substance | information
about the
study
including
rationale for
dose selection
(as applicable)
The period during which HCD, but the mutagenicity
the historical control frequency was  sufficiently
data were built up was increased above background and
not provided the response was considered
valid).
Acceptable
DNA- Penconazole | Primary Negative Puri (1984)
repair/Unscheduled Tech. hepatocytes K-CA 5.4.1/07
DNA synthesis (91.7% Toxicity test: 5 | Cytotoxicity: highest usable Report No 811522
o to 320 pg/mL; | concentration was calculated to
Conducted prior to| P.11-14) | UDS test: 0.32, | be 40 ug/mL
OECD 482 16, 80, and
40 pg/mL The original report and the-re-
The results of the (concentrations | evaluation of the slides. showed
original experiment were selected based | that penconazole did not induce
not verified in an on the | induction of. DNAdamage in
independent experiment; cytotoxicity primary -hepatocytes cultured in
Data from the results in the | vitro.
preliminary study preliminary
(cytotoxicity test) were toxicity  test), | Positive  -and -negative. controls
not reported. DMSO gavethe expected results

Commission Regulation
No 283/2013)

Penconazole did not reveal any genotoxic -potential in all available in vitro studies. All tests were considered
acceptable except for one out of four /Amesctests, the chromosome aberration assay and an unscheduled DNA
synthesis test, which were considered supplementary. The negative Ames tests and the in vitro HPRT mammalian
cell gene mutation test confirm that penconazole doesnot induce gene mutations in bacterial cells and in mammalian
cells. In addition to the supplementary chromosomal aberration assay, a negative in vitro micronucleus test with
technical penconazole spikedfor severalimpurities is available in the RAR (Volume 4). The in vitro micronucleus
test confirms the absence of both aneugenic and clastogenic potential for penconazole and the negative result for
clastogenicity in the supplementary chromosomal aberration assay.

In vivo

The potential of penconazole to induce chromosomal damage in rodents has been investigated in vivo in one bone
marrow micronucleus test-(mice).

Table 40: Summary table of genotoxicity/mutagenicity tests in mammalian somatic or germ cells in vivo

Method, Test Relevant Observations/Results Reference
guideline, substance |information
deviations! about the study
if any (as applicable)
Bone marrow | penconazole | Mouse orally by | Mortality: at 2000 mg/kg I (19992)
micronucleus Tech. gavage, bw, within 3 h (F) to about K-CA5.4.2/01
assay (96.1% M: 200-800 mg/kg {20 h (M) following Report No 983117
S bw, F: 125-500 | administration  (pre-test/

OECD 474 EN 603012) | mg/kg bw tolerability test).

Doses were
GLP selected based on
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Method, Test Relevant Observations/Results Reference
guideline, substance [information
deviations! about the study
if any (as applicable)
the maximum | Clinical signs: reduced
2000 tolerated dose | locomotor activity, ventral
polychromatic (MTD) as | recumbency and hunched
(immature) determined in a | posture at 800 mg/kg bw in
erythrocytes preliminary range- | M in the main study (and
were  scored finding/tolerability | pre-test) and at 500 mg/kg
per  animal; test. bw in F in the pre-test.
The study was No notable effect of
conducted treatment on body weights
using 5 was reported.
animals of
each sex; Blood samples were not
Blood samples taken at appropriate times
were not taken to demonstrate that
at appropriate exposure of the bone
times to marrow occurred; however,
demonstrate statistically significant
that exposure reductions of PCE/NCE
of the bone and PCE/(PCE+NCE)
marrow ratios (at high dose 48-h,M
occurred. & F), clinical signs, and
available additional ADME
Supplementary information C in  «".mice
support the exposure of the
bone marrow.
No evidence for
clastogenic _or. aneugenic
effects, however the
number of analysed cells is
too < low_ (only- 2000
polychromatic (immature)
erythrocytes were scored
per-animal)
Positive and  negative
controls-gave the expected
results

Penconazole was investigated for its-ability to induce micronucleated immature erythrocytes in the bone marrow
of ICO:CD1(CRL) mice.

Doses were selected based onthe maximum tolerated dose (MTD), and dose range was determined according to
a stepwise fixed-dose procedure, one male and one female at each step. In the tolerability assay, one male and one
female were exposed to:penconazole dissolved in 0.5% w:v carboxymethyl-cellulose (CMC) at the highest dose
level of 2000 mg/kg-bw by-gavage (dosing volume 10 mL/kg). Based on the results from the preliminary range-
finding/tolerability test, five male mice received oral doses of 200, 400, or 800 mg/kg bw, and five females 125,
250; or 500 mg/kg bw in the micronucleus assay. Suspensions of penconazole in the vehicle or the vehicle alone
(negative control) were applied once by gavage. Cyclophosphamide (64 mg/kg bw) provided the positive control.
Groups of-animals treated at the highest dose or with the vehicle alone were killed 24 and 48 hours after
administration, whereas animals administered the intermediate or lowest dose, or the positive control substance,
were sacrificed 24 hours after administration. The animals were sacrificed by CO2 asphyxiation.

In the‘high dose animals at both sampling times, males showed occasionally signs of toxicity (ventral recumbence,
hunched posture, reduced locomotion activity). In all dose groups, animals exposed to penconazole showed no
significant increase in micronucleus frequencies at any dose level, investigation time, or sex. The exact Linear-
by-linear trend test for an increase with all groups included was not statistically significant for both males and
females at 24 hours sacrifice (p=0.129 and p=0.210, respectively). The positive control, cyclophosphamide,
induced a drastic and statistically significant 100-fold increase in the frequencies of micronuclei in both male and
female animals when compared to vehicle controls (p < 0.05). Regarding bone marrow exposure, evidence of test
article-induced toxicity to the bone marrow was noted with reductions of PCE/NCE and PCE/(PCE+NCE) ratios
at the high dose at 48h in both sexes. The clinical signs at MTD and above also supports evidence for systemic
bioavailability, and available additional ADME data in CD1 mice (comparing the excretion pattern after single
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radiolabelled oral (gavage) or iv application at 0.25 mg/kg bw in groups of 5 male and 5 female mice after 90 days
of pre-treatment at different dietary dose levels of non-radiolabelled penconazole) supports that exposure of the
bone marrow occurred.

It should be noted, that only 2000 instead of 4000 PCEs were evaluated per animal. The study was conducted
using 5 animals of each sex and there are therefore data from 10 animals from each of the 3 dose levels in the
study. The low, mid, high dose levels however used for males and females were not quite identical as males were
more tolerant than females and could therefore be treated at higher dose levels. According to OECD 474 (2016) a
study should be performed using a minimum of 5 analysable animals of one sex, or of each sex if both are used,
per group. Therefore, 4000 PCEs should have been evaluated per animal.

Nevertheless, under the conditions of the study, penconazole was not genotoxic in vivo in mice.

Table 41: Summary table of human data relevant for genotoxicity / germ cell mutagenicity

Type of | Test Relevant information about the | Observations Reference
data/report | substance | study (as applicable)
No study available

2.6.4.1 Short summary and overall relevance of the provided information on:genotoxicity /
germ cell mutagenicity

Penconazole has been tested for potential genotoxic properties in a standard battery of in vitro assays and one in
vivo assay.

There was no evidence that the different batches of penconazole was mutagenic:or clastogenic in the available in
vitro tests.

The genotoxicity of penconazole was tested in vivo in one supplementary bone marrow micronucleus test conducted
in mice.

There is no evidence from the available data set that penconazole is-a somatic-cell mutagen, and there is therefore
no reason to believe that penconazole would have the potential to‘induce mutations in germ cells.
2.6.4.2 Comparison with the CLP criteria-regarding genotoxicity / germ cell mutagenicity

In accordance with the CLP criteria, penconazole did not demonstrate any genotoxic potential in six in vitro and one
in vivo, guideline- and GLP-compliant studies, and.therefore the criteria for classification are not met.

2.6.4.3 Conclusion on classification and labelling for genotoxicity / germ cell mutagenicity
Not classified -data conclusive but not sufficient for classification

2.6.5 Summary of long-term toxicity and carcinogenicity [equivalent to section 10.9 of the CLH
report template]

Table 42: Summary table of animal studies on long-term toxicity and carcinogenicity

Method, Test Results Reference
guideline, substance, - NOAEL/LOAEL

deviations®  if | dose levels - target tissue/organ

any, species, [ duration  of - critical effects at the LOAEL

strain, sex, | exposure

no/group

OECD TG 453 | Penconazole NOAEL (ppm) mg/kg bw/day : (300) 41/36 (M/F) I (1955). K-CA

(adopted 25" June | (91.7%, P. 11- 5.5/01

2018) 14) No LOAEL. At 300 ppm Report No. 811414
0, 5, 75, 150 and | only weak effects without clear toxicological

Mouse 300 ppm, | significance: prothrombin time T, albumin T

Il MAGE (SPF)/ | equivalent to:

80 M/F
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Method, Test Results Reference
guideline, substance, - NOAEL/LOAEL
deviations!  if | dose levels - target tissue/organ
any, species, [ duration  of - critical effects at the LOAEL
strain, sex, | exposure
no/group
0 - 0.8/0.7 -|Prostate and adrenal wt T (M) at >75 ppm, but without
Several deviations, | 9.8/8.8 - | associated histopathological findings.
the most severe is|19.3/17.2 - 41/36
that the selected | mg/kg  bw/day | No effect on survival or tumour incidence.
dose levels are too | (M/F)
low to produce
significant duration of
toxicological exposure:
effects 106 and 107
weeks (M, F)
Supportive only
OECD 451 Penconazole NOAEL (ppm) mg/kg bw/day: 21.7/28.2 (M/F) I (2004). K-
Mouse (97.7%, CA 5.5/02.-Report No.
C57BL/10JfCD-1 | WS007001[CH]) | Effects at LOAEL: bw 4, liver wt T, kidney wt ¥ PM1239
50 M/F increased incidence and severity of hepatocyte
0, 25, 200, 1500 | vacuolation (M+F)
Acceptable ppm, equivalent
to: No effect on survival or tumour-incidence.
0 - 2735 -
21.7/28.2 -
177.7/221.5
mg/kg  bw/day
(M/F)
duration of
exposure: 80
weeks
OECD TG 453 Penconazole NOAEL (ppm) mg/kg bw/day: (300).10.4/11.9 (M/F) | | (19853). K-
(91.7%, P. 11- CA 5.5/03. Report No.
Rat 14) No LOAEL. No relevant treatment-related effects at 811415
Il RAIf (SPF) the highest dose level tested
50 M/F 0, 5, 75, 150, 300
ppm, equivalent | No effect on survival or tumour incidence.
Several deviations [to 0-- 0.2/0.2 —
are noted, the most | 2.7/2.9 — 5.0/5.7
severe is that the|— 10.4/11.9
selected dose | mg/kg - bw/day
levels are too low [«(M/F)
to produce
significant duration of
toxicological exposure:
effects 116 and, 117
weeks (M, F)
Supportive only
Table 43:. Summary table of human data on long-term toxicity and carcinogenicity
Type of | Test Relevant information about Observations Reference
data/report | substance | the study (as applicable)

No studies available

Table 44: Summary table of other studies relevant for long-term toxicity and carcinogenicity

Type  of [ Test

study/data

substance

Relevant information about
the study (as applicable)

Observations

Reference

No studies available
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2.6.5.1 Short summary and overall relevance of the provided information on long-term toxicity
and carcinogenicity

Three carcinogenicity bioassays have been performed with Penconazole. Details (if not presented here) including
study design, a description of the results (including information on incidences and severities of findings and extent
of changes relative to controls, etc.) are given in the RAR (section B.6.5.1-2).

In two of these studies ([ (1985), K-CA 5.5/01; I (19852), K-CA 5.5/03), one in mice and one in
rats, the highest tested dose was 300 ppm (corresponding to 40.8 mg/kg bw/day (M) and 35.7 mg/kg bw/day (F) and
to 10.4 mg/kg bw/day (M) and 11.9 mg/kg bw/day (F) for mice and rats, respectively). No adverse findings,
including tumours, were seen in these studies. However, as no toxicity was seen at the top dose, it was previously
concluded (DAR, 2007) that the tested doses were too low and that the studies could only be considered supportive.

In the mouse study by (I (1985), K-CA 5.5/01), change in prothrombin time (PT), albumin concentration
and prostate and adrenal weight was noted. Statistical tests were performed at significance level 0.05 (noted with a
star) (comparison between control and treated group, dose levels 0; 5; 75; 150 and 300 ppm).or 0.01 (trend from
control to highest dose group at 300 ppm).

Prothrombin time (PT)

In males, PT showed a statistically significant (p<0.01) positive trend from control to highest-dosage group in week
27 (PT 11.4; 11.2 (-1.8%); 11.7* (+2.6%); 11.6 (+1.8%); 11.7 (+2.6%)-for dose level 0;:5; 75; 150; 300,
respectively), week 81 (PT 11.4; 12.0 (+5.2%); 11.9 (+4.4%); 11.8* (+3.5%); 12.2(+7%) for dose level O; 5; 75;
150; 300, respectively) and week 105 (PT 11.5; 11.5 (+/-0%); 11:0 (-4.4%); 11.6 (+0.9%);12.0* (+4.3%) for dose
level 0; 5; 75; 150; 300, respectively). No such trends were observed at week 14 or 52. In females, PT showed a
statistically significant (p<0.01) positive trend from control to highest-dosage group in week 81 (PT 11.0; 11.1
(+1.0%); 11.2 (+1.8%); 11.1 (+1.0%); 11.4* (+3.6%) for dose level 0;5; 75; 150; 300, respectively) and week 105
(PT 10.9; 10.9 (+/-0%); 11.1 (+1.8%); 11.1 (+1.8%); 11.4 (+4.6%) for dose level 0; 5; 75; 150; 300, respectively).
No such trends were observed at week 14 or 52.

Importantly, the available HCD confirm that the variations seen in‘the penconazole study for prothrombin time were
within the normal biological variation.

Albumin

Albumin concentrations showed a statistically significant (p<0.01) negative trend from control to highest dosage
group in males in week 27 (Albumin-g/L 30.8; 30.1 (-2.3%);.29.3 (-4.9%); 28.7* (-6.8%); 29.2* (-5.2%) for dose
level 0; 5; 75; 150; 300, respectively) and-in females in week 81 (Albumin g/L 31.7; 30.4 (-4.1%); 30.5 (-3.8%);
30.1 (-5%); 29.6* (-6.6%) for dose level 0; 5; 75; 150; 300, respectively). No such trends were observed at week 81
or 105.

Importantly, the available. HCD:confirm that the variations seen in the penconazole study for albumin levels were
within the normal biological variation.

Prostate weight

At terminal sacrifice (wk 106), prostate weights showed a statistically significant (p<0.01) negative trend from
control to highest'dosage group: Absolute prostate weight was 111; 117 (+5.4%); 135* (+22%); 147* (+32%) and
157* (+41%) mgat dose level 0;5,75,150 and 300 ppm, respectively. Relative prostate weight was 2.46; 2.51 (+2%);
3.02*(+23%); 3.10* (+26%) and 3.42* (+39%) at dose level 0; 5; 75; 150 and 300 ppm, respectively. While prostate
weight at the interim sacrifice were also higher than controls in all treated groups, these variations never reached
statistical significance and were in absence of any dose relationship.

Adrenal'weight

A statistically significant trend was noted for increased absolute and realtive adrenal weights at the terminal sacrifice
in-males (for dose level 0; 5; 75; 150 and 300 ppm, the corresponding absoulte adrenal weight was 15.8; 16.6;
(+5.1%); 19.4* (+23%); 17.4 (+10%) mg, wheras the corresponding realtive adrenal weight was 0.37; 0.36 (-2.2%);
0.41 (+9.9%); 0.42* (+13%); 0.38 (+3%). However, this was in absence of a dose relationship, not associated with
relevant histopathological changes and the values were within the range of available HCD. Variations in adrenal
weights achieving statistical significance in females (decrease at terminal sacrifice) were in absence of a dose
relationship.

In rats, the only dose-related finding of potential toxicological relevance that attained statistical significance was a

slight increase in absolute and relative liver weight in females of the mid- and high-dose groups. Statistical tests

were performed at significance level 0.05 (noted with a star) (comparison between control and treated group, dose
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levels 0; 5; 75; 150 and 300 ppm) or 0.01 (trend from control to highest dose group at 300 ppm). A significant trend
from control to highest dose group at 300 ppm was observed in females in week 52 (absolute and relative) and week
104 (relative). For dose level 0; 5; 75; 150 and 300 ppm the corresponding absolute liver weight in female rats in
week 52 was 12.4; 13.7 (+11%); 13.2 (+6.5%); 14.1 (+14%) and 14.8* (+20%). The relative liver weight in female
rats in week 52 was 2.97; 2.99 (+0.5%); 3.08 (+3.5%); 3.37* (+13) and 3.41* (+15%), wheras the relative liver
weight in week 104 was 3.19; 3.19 (+0.2%); 3.29 (+3.3%); 3.29 (+3.1%) and 3.66 (+15%). Absolute liver weights
in week 52 for top dose females also exceeded mean +- SD (13.0+/-1.2) and the range (10.8-13.7) of available
limited HCD. However, these findings lacked a biochemical or histopathological correlate and were therefore not
considered adverse.

In the third study in mice (Il (2004), K-CA 5.5/02), a top dose of 1500 ppm, corresponding to 178 mg/kg
bw/day (M) and 222 mg/kg bw/day (F), was used. This dose caused toxic effects but no tumours. At‘1500 ppm, the
body weight development was reduced and an increase in liver weight was associated with an increase in hepatocyte
vacuolisation.

Statistical tests were performed at significance level 0.05 and 0.01, noted with one or twocstars, respectively
(comparison between control and treated group, dose levels 0; 25; 200 and 1500 ppm).

Body weight

There was an effect on bodyweight development in both sexes at 1500 ppm. The’maximum difference from control
of adjusted body weights were at week 73 (males) and weeks 33/37 (females). Bodyweights and bodyweight gain
in g and % variation to controls were noted. Body weight in male control was 21.1;.22.7;.28.8; 31.8; 37.1; 38.0;
40.5; 41.9 and 41.9 for week, 1; 2; 8; 15; 33; 37; 51; 73 and 81 respecively.- The corresponding effect at the highest
dose level (1500 ppm) in male was 21.1 (+/-0); 21.8** (-4.0); 27.3** (-5.2); 29.3** (-7.9); 32.8** (-12); 33.4** (-
12); 35.0** (-14); 35.7** (-15) and 36.5** (-13). Body weightin female control was 17.2; 18.0; 22.6; 25.1; 29.2;
30.1; 31.2; 32.6 and 33.0 for week, 1; 2; 8; 15; 33; 37; 51; 73'and.81 respecively. The corresponding effect at the
highest dose level (1500 ppm) in female was 17.3 (+0.6); 17.5%* (-2.8); 21.3** (-5:8); 23.4** (-6.8); 26.4** (-9.6);
27.2** (-9.6); 28.8** (-7.7); 30.2** (-7.4) and 30.5** (-7.6), respectively. There were no effects on bodyweight in
males receiving 200 ppm penconazole. Small differences in' adjusted bodyweight in the 200 ppm females
occasionally achieved statistical significance but the maximum-difference from control was as low as 2-3%. There
were no effects on bodyweight in either sex inthe 25 ppm group:

Liver weight

Liver weights were increased in top dose males. Absolute weight was 1.88 g **(+11%), adjusted weight 2.10**
(+27%) and relative weight 5.17 (+28.%), while values in-control was 1.69, 1.65 and 4.03, respectively. After
excluding the high value for female 273 (25 ppm-group), there was evidence of slightly higher liver weights
(approximately 5% higher than control) in females receiving 1500 ppm, but the value did not reach statistical
significance. There were no-effects on-liver weight in-either'sex in the 25 and 200 ppm groups.

Hepatocyte vaculation

There was an increase in the.incidence and severity of hepatocyte vacuolation of the liver in the high dose (1500
ppm) males and-females. Minimal, slight, moderate and marked vaculation was reported in 13/50; 15/50; 9/50 and
0/50 high dose male (in total 37/50). In'comparison, the incidence in male control was 6; 6; 1 and 0 (in total 13/50).
In high dose females9/50 showed minimal, 6/50 slight, 1/50 moderate and 0/50 slight vaculation (in total 16/50),
wheras only1/50 of the femalecontrol was affected (minimal hypertrophy).

Kidney - weight

Kidney weights-were lower than controls in both sexes receiving 1500 ppm penconazole. However, in males, the
difference was no longer evident after adjustment for bodyweight, and in females, there was no difference from
control after exclusion of high values obtained for female 223 (control) and female 275 (25 ppm).

EFSA previously concluded (EFSA, 2008) that penconazole had no carcinogenic potential and did not need to be
tested at‘higher doses in rats. Furthermore, the Committee for Risk Assessment (RAC) previously (RAC, 2012)
concluded that classification for carcinogenicity after exposure to penconazole is considered not required according
toClassification Regulation (EC) No 1272/2008. According to RAC, the negative result of the 2004 study in mice
(I (2004), K-CA 5.5/02), together with the supportive 1985 studies in mice (Il (1985), K-CA
5.5/01) and rats ([ (19852), K-CA 5.5/03) indicates no carcinogenic potential of penconazole. In RMS'
opinion, it should be re-discussed to what extent these three available long term studies are sufficient to exclude a
carcinogenic potential of penconazole, and whether additional testing of long-term toxicity and carcinogenesis at
higher doses in rats may be needed. To support this discussion, a statement concerning the justification for the dose
selection of the long-term toxicity and carcinogenesis studies, has been provided by the applicant upon request from
the RMS (see summary in section B.6.5 in Volume 3 of the RAR). To further substantiate a conclusion and to avoid
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unnecessary testing in animals, other properties of or aspects concerning the toxicity of penconazole could be taken
into account, including the genotoxic potential of penconazole, that further data is requested to address potential
thyroid effects of penconazole and the classification of other triazole substances. At the current stage, it is not
possible to conclude on classification for genotoxicity according to Regulation (EC) No 1272/2008 as amended and
RMS is of the opinion that sufficiency on thyroid effects may be discussed.

2.6.5.2 Comparison with the CLP criteria regarding carcinogenicity
Annex | Section 3.6.1.1 of the CLP Regulation defines a carcinogen as a substance which induces cancer or increases
its incidence. Substances which have induced benign and malignant tumours in well-performed experimental studies
on animals are considered also to be presumed or suspected human carcinogens unless there is strong evidence that
the mechanism of tumour formation is not relevant for humans. Carcinogenic substances are allocated to Category
1 (known or presumed human carcinogens) or Category 2 (suspected human carcinogens).

A substance is classified in Category 1 for carcinogenicity on the basis of epidemiological and/or-animal data.
Substances known to have carcinogenic potential for humans (based largely on human evidence) are classified in
Category 1A. Substances presumed to have carcinogenic potential for humans (based largely on animal evidence)
are classified in Category 1B. In addition, on a case-by-case basis, scientific judgement may warrant a decision of
presumed human carcinogenicity derived from studies showing limited evidence of carcinogenicity. in humans
together with limited evidence of carcinogenicity in experimental animals.

The placing of a substance in Category 2 is done on the basis of evidence obtained from human and/or animal
studies, but which is not sufficiently convincing to place the substance in Category 1A’or 1B, based on strength of
evidence together with additional considerations. Such evidence may-be derived either.from limited evidence of
carcinogenicity in human studies or from limited evidence of carcinogenicity in animal studies.

Since no increased incidence in tumours were seen, classification for carcinogenicity is-not proposed. However, in
RMS’s opinion, it should be re-discussed to what extent-these three available long-term studies are sufficient to
exclude a carcinogenic potential of penconazole, and whether additional testing of long-term toxicity and
carcinogenesis at higher doses in rats may be needed.

Table 45: Compilation of factors.to be taken into’consideration in the hazard assessment

Species | Tumour | Multi-site | Progressi |-Reduced | Responses|Confound | Route of | MoA and
and type and | responses;| .on'of tumour | insingle or ing effect | exposure | relevance
strain | backgrou lesionsto |- latency |both sexes by to
nd malignan excessive humans
incidence cy toxicity?
N/A

2.6.5.3 > Conclusion on classification and labelling for carcinogenicity
Data lacking. Since no increased incidence in tumours were seen, classification for carcinogenicity is not proposed.
However, in RMS’s 0pinion; it should be re-discussed to what extent these three available long-term studies are
sufficient to exclude a carcinogenic potential of penconazole, and whether additional testing of long-term toxicity
and carcinogenesis at higher doses in rats may be needed.

2.6.6° Summary of reproductive toxicity [equivalent to section 10.10 of the CLH report template]

2.6.6.1 Adverse effects on sexual function and fertility — generational studies [equivalent to
section 10.10.1 of the CLH report template]

Table 46: Summary table of animal studies on adverse effects on sexual function and fertility — generational
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Penconazole

Volume 1 — Level 2

studies
Method, Test  substance, Results Reference
guideline, dose levels | - NOAEL/LOAEL (for sexual function and fertility,
deviations! if | duration of parents)
any, species, | exposure - target tissue/organ
strain, sex, - critical effects at the LOAEL
no/group
Two-generation | Penconazole: P. 11- | Systemic NOAEL (adults, pups) 400 ppm corresponding to | [ (1983)
reproduction 14, 91.7% purity 29.9 (&) and 29.7 (?) mg/kg bw/day K-CA
toxicity study 5.6.1/01,/02,
0-80-400-2000 ppm | Reproductive NOAEL 400 ppm corresponding to 29.7 mg/kg. | /03 Report No

Similar to OECD bw/day 811416
416 Oral: diet

P (FO):
Non-GLP about 110 days of | Mortality: No deaths during pre-mating period. Mortality

treatment after parturition: 1 F 400 ppm-group, 3 F 2000 ppm-group.

Supplementary Clinical signs: No clinical signs during pre-mating.

Body weight gain: M similar to ctr group; F top dose (-8.3%
Rat, during premating, -7.7 during gestation, -94% on-lactation
I RAI(SPF) day 1 compared with gestation day 0).

Food consumption: M similar to.ctr, F top-dose’(-4.5%
20M+20F during premating, -5.1% during gestation.)

Length of pre-coital