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 Preface 1 

Preface 

The Australian Pesticides and Veterinary Medicines Authority (APVMA) is the Australian Government 

regulator responsible for assessing and approving agricultural and veterinary chemical products prior to their 

sale and use in Australia. Before approving an active constituent and/or registering a product, the APVMA 

must be satisfied that the statutory criteria, including the safety, efficacy, trade, and labelling criteria, have 

been met. The information and technical data required by the APVMA to assess the statutory criteria of new 

chemical products, and the methods of assessment, must be consistent with accepted scientific principles 

and processes. Details are outlined on the APVMA website. 

The APVMA has a policy of encouraging transparency in its activities and seeking community involvement in 

decision making. Part of that process is the publication of Public Release Summaries for products containing 

new active constituents. This Public Release Summary is intended as a brief overview of the assessment 

that has been conducted by the APVMA and of the specialist advice received from advisory agencies, 

including other Australian Government agencies and State departments of primary industries. It has been 

deliberately presented in a manner that is likely to be informative to the widest possible audience to 

encourage public comment. 

About this document 

This Public Release Summary indicates that the APVMA is considering an application for registration of an 

agricultural or veterinary chemical. It provides a summary of the APVMA’s assessment, which may include 

details of: 

• the toxicology of both the active constituent and product 

• the residues and trade assessment 

• occupational exposure aspects 

• environmental fate, toxicity, potential exposure and hazard 

• efficacy and target crop or animal safety. 

Comment is sought from interested stakeholders on the information contained within this document. 

Making a submission 

In accordance with sections 12 and 13 of the Agvet Code, the APVMA invites any person to submit a 

relevant written submission as to whether the application for registration of MIGIWA Fungicide (APVMA 

product number 91333) should be granted. Submissions should relate only to matters that the APVMA is 

required, by legislation, to take into account in deciding whether to grant the application. These matters 

include aspects of public health, occupational health and safety, chemistry and manufacture, residues in 

food, environmental safety, trade, and efficacy and target crop or animal safety. Submissions should state 

the grounds on which they are based. Comments received that address issues outside the relevant matters 

cannot be considered by the APVMA. 

https://apvma.gov.au/
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Submissions must be received by the APVMA by close of business on 7 February 2023 and be directed to 

the contact listed below. All submissions to the APVMA will be acknowledged in writing via email or by post. 

Relevant comments will be taken into account by the APVMA in deciding whether the product should be 

registered and in determining appropriate conditions of registration and product labelling. 

When making a submission please include: 

• contact name 

• company or organisation name (if relevant) 

• email or postal address (if available) 

• the date you made the submission. 

Please note: submissions will be published on the APVMA’s website, unless you have asked for the 

submission to remain confidential, or if the APVMA chooses at its discretion not to publish any submissions 

received (refer to the public consultation coversheet). 

Please lodge your submission using the public consultation coversheet, which provides options for how your 

submission will be published. 

Note that all APVMA documents are subject to the access provisions of the Freedom of Information Act 1982 

and may be required to be released under that Act should a request for access be made. 

Unless you request for your submission to remain confidential, the APVMA may release your submission to 

the applicant for comment. 

Written submissions should be addressed to: 

Case Management and Administration Unit 

Australian Pesticides and Veterinary Medicines Authority 

GPO Box 3262 

Sydney NSW 2001 

Phone: +61 2 6770 2300 

Email: casemanagement@apvma.gov.au 

Further information 

Further information can be obtained via the contact details provided above. 

Copies of technical evaluation reports covering chemistry, efficacy and safety, toxicology, occupational 

health and safety aspects, residues in food and environmental aspects are available from the APVMA on 

request. 

Further information on Public Release Summaries can be found on the APVMA website.

https://apvma.gov.au/node/72856
https://apvma.gov.au/node/72856
mailto:enquiries@apvma.gov.au
https://apvma.gov.au/
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Introduction 

This publication provides a summary of the data reviewed and an outline of the regulatory considerations for 

the proposed registration of MIGIWA Fungicide, and approval of the new active constituent, ipflufenoquin. 

Applicant 

AgNova Technologies Pty Ltd is the applicant for the product MIGIWA Fungicide. Nippon Soda Co Ltd is the 

applicant for the active, ipflufenoquin. 

Purpose of application 

Nippon Soda Co Ltd has applied to the APVMA for approval of the new active constituent, ipflufenoquin. 

AgNova Technologies Pty Ltd has applied to the APVMA for registration of the new product MIGIWA 

Fungicide, containing 218 g/L ipflufenoquin, as a suspension concentrate formulation of the new active 

constituent ipflufenoquin. 

This publication provides a summary of the data reviewed and an outline of the regulatory considerations for 

the proposed registration of the product MIGIWA Fungicide, and approval of the new active constituent 

ipflufenoquin. 

Proposed claims and use pattern 

MIGIWA Fungicide is intended for the control of grey mould (Botrytis cinerea) in strawberries, in both field 

and protected cropping situations. Proposed application methods are by boom sprayers in the field and 

either directed vertical sprayers or handheld sprayers in protected environments. Application rates are either 

25 mL/100 L in a maximum volume of 1,200 L/ha or 250 mL/ha when spray volume is 500 to 1000 L/ha, with 

no consecutive sprays and a maximum of 3 applications per fruiting season with a 7-to-10-day interval 

between applications. MIGIWA Fungicide is to be applied before first sign of disease or when conditions are 

conducive to disease development. 

Mode of action 

Ipflufenoquin is a novel broad-spectrum fungicide and belongs to the class of quinolines. It is proposed to be 

a member of the inhibition of dihydroorotate dehydrogenase within de novo pyrimidine biosynthesis, group 

(Group 52) of fungicides (DHODHI) as designated by the Fungicide Resistance Action Committee (FRAC). 

Overseas registrations 

The active constituent ipflufenoquin is currently registered in the USA for use on pome fruit and almonds. 

Registration of ipflufenoquin products for use in strawberries is currently being sought in several other 

countries, including the USA, Japan, and Europe.
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Chemistry and manufacture 

Active constituent 

Nippon Soda Co Ltd has applied for approval of ipflufenoquin as a new active constituent. Ipflufenoquin will 

be manufactured overseas. Details of the chemical name, structure, and physicochemical properties of 

ipflufenoquin are listed below (Tables 1 to 2). 

Table 1: Nomenclature and structural formula of the active constituent ipflufenoquin 

Common name (ISO): Ipflufenoquin 

IUPAC name: 2-{2-[(7,8-difluoro-2-methylquinolin-3-yl)oxy]-6-fluorophenyl}propan-2-ol 

CAS registry number: 1314008-27-9 

Molecular formula: C19H16F3NO2 

Molecular weight: 347.33 g mol-1 

Structural formula:  
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Table 2: Key physicochemical properties of the active constituent ipflufenoquin 

Physical form: Pale yellow powdery crystals 

Colour: Pale yellow 

Odour: None 

Melting point: 114.4 to 115.5°C 

Boiling point: 164.9°C at 5.0 Pa 

Relative density 1.3904 g/cm3 

Stability: Stable for at least 2 years under normal conditions 

Safety properties: Not highly flammable 

Not explosive 

Not oxidising 

No corrosion of packaging material 

Solubility in water: 9.20 mg/L at 20°C 

Organic solvent solubility: Soluble in common organic solvents 

Dissociation constant (PKa): 2.18 

PH: 5.88 (1% aqueous solution) at 25ºC 

Octanol/water partition 

coefficient (Log Kow/KOW): 

Log POW 3.89 by shake flask method at 25°C 

Vapour pressure: <7.76×10-6 Pa at 20°C 

Henry’s law constant: 2.93×10-4 Pa.m3.mol-1 at 20°C 

UV/VIS absorption spectra: Maximum absorption 234.5 nm with molar absorption coefficient 3.299 × 

104 L/mol cm 

Formulated product 

AgNova Technologies Pty Ltd has applied for registration of MIGIWA Fungicide, containing the new active 

constituent ipflufenoquin. MIGIWA Fungicide will be manufactured overseas. Tables 3 and 4 outline some 

key aspects of the formulation and physicochemical properties of the product. 

The product containing 218 g/L ipflufenoquin is a homogenous, white-to-off-white, non-transparent, viscous 

liquid. It has a specific gravity of 1.09 and a neat pH of 7.5. The viscosity is 858 mPa·s. The product has 

good pourability and suspensibility. 
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Table 3: Key aspects of the formulation of the product MIGIWA Fungicide 

Distinguishing name: MIGIWA Fungicide 

Formulation type: Suspension concentrate 

Active constituent 

concentration: 

Ipflufenoquin 218 g/L 

Table 4: Physicochemical properties of the product MIGIWA Fungicide 

Physical form: Homogenous, white-to-off-white, non-transparent, viscous liquid 

PH: 7.5 (neat); 6.7 (CIPAC MT75.3) 

Specific gravity: 1.09 

Kinematic viscosity: 858 mPa s (B type viscometer, rotor No.2, 30 rpm) 

Pourability: Max. 5% residue (CIPAC MT148) 

Sponetaneity of dispersion: 60% to 105% (CIPAC MT160) 

Suspensibility: 99% (CIPAC MT15.1) 

Safety properties: Not flammable, not corrosive, not explosive 

Storage stability: Stable at 2 and 4 weeks at 54°C and 7 days at 0°C in the proposed HDPE 

package material 

Recommendations 

The APVMA Chemistry section has evaluated the chemistry of the active constituent ipflufenoquin and 

associated product MIGIWA Fungicide, including the manufacturing process, quality control procedures, 

stability, batch analysis results, and analytical methods, and found them to be acceptable. The available 

storage stability data indicate that the formulated product is expected to remain stable for at least 2 years 

when stored under normal conditions. 

Based on a review of the chemistry and manufacturing details, the registration of MIGIWA Fungicide and 

approval of the active constituent ipflufenoquin are supported from a chemistry perspective.
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Toxicological assessment 

The applicant has submitted toxicology data in support of the active constituent and formulated product. 

Evaluation of toxicology 

Chemical class 

Ipflufenoquin is a novel broad-spectrum quinoline fungicide with a novel fungicidal mode of action. 

Pharmacokinetics 

In rats, systemic absorption following oral (gavage) dosing with 14C-ipflufenoquin was rapid and extensive 

with estimated oral bioavailability ranging from 75 to 82% in males and from 94 to 99% in females. Lower 

systemic exposure occurred in males compared to females following both oral and intravenous 

administration. Blood plasma levels were proportional to dose, and the elimination half-life in blood was 

about 16 to 27 hours. 

Radiolabelled ipflufenoquin resulted in peak tissue levels at 2 hours (except in the intestine and its contents 

where Tmax was 9 hours) following dosing. Ipflufenoquin-derived radioactivity was widely distributed in the 

tissues, with highest levels in the liver, GI tract, and GI contents, reflecting the major route of excretion, as 

well as the kidney (minor route of excretion) and pancreas. Repeated oral dosing had no biologically 

meaningful effects on distribution and kinetics. 

Metabolism was rapid and extensive. Differences in metabolism related to dose and sex were observed. A 

diverse range of metabolites were generated by rats, primarily via oxidation, epoxidation, methylation, and 

hydroxylation of ipflufenoquin. A large number of major and minor metabolites were identified in various 

biological media. The major metabolic enzyme systems were not identified. 

Tissue radioactivity elimination half-lives were less than that of blood except in the thyroid glands. 

Elimination of ipflufenoquin-derived radioactivity was largely complete by 96 hours following dosing, except 

in the liver and gastrointestinal tract. Biliary excretion was extensive (>50% of the administered radioactivity). 

There was no evidence of accumulation of radioactivity in any tissue. A range of major food- and feed-

specific metabolites (QP-1-3, QP-1-4, QP-1-9, QP-1-11, QP1-12, and QP-2) that were not major metabolites 

in rodents were identified. 

Dermal absorption of ipflufenoquin present in the product MIGIWA Fungicide was 0.29% for the 

concentrated product, 3.2% for 0.50 g/L (1:400 dilution) and 11% for the 0.0050 to 0.0072 g/L (1:12000 

dilution) of the product in an in vitro human skin dermal absorption study. 

Acute toxicity (active constituent) 

Ipflufenoquin has low acute oral, dermal, and inhalation toxicity in rats; was non-irritating to the skin but 

slightly irritating to the eyes; and was not a skin sensitiser in the mouse local lymph node assay (LLNA). 
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Acute toxicity (product) 

MIGIWA Fungicide has low acute toxicity by oral, dermal, and inhalation routes; it was neither an eye nor a 

skin irritant in rabbits; and was not a skin sensitiser in guinea pigs (Buehler test). 

Repeat-dose toxicity 

The main toxic effects of ipflufenoquin observed in short- and long-term studies in rodents were changes to 

incisor teeth, including abnormal pale colour, broken teeth, abrasions, enamel hypoplasia, dysplasia, and 

globules in the dentin; globules in bone; signs of inflammation in the colon, including hyperplasia, 

regeneration, and inflammatory cell in infiltration; adaptive changes in the liver; increased red blood cell 

production and pigment deposition in the spleen along with changes in the haematological system; and 

follicular cell hypertrophy in the thyroid. 

While some effects were seen on clotting factors in some repeated dose toxicity studies with ipflufenoquin 

and its metabolite (QP-2), these were considered to be within normal biological variations and, while 

treatment-related, were considered to be non-adverse effects. 

Effects observed in the colon in rats in short-term studies were consistent with a regenerative cell 

proliferation threshold mode of action for non-genotoxic carcinogens, however the effects were only seen at 

high doses. 

In the 28-day oral gavage study in rats, the NOAEL was 50 mg/kg bw/d based on minimal epithelial cell 

hyperplasia and regeneration of surface epithelium in the colon at 250 mg/kg bw/d. In the 28-day dietary 

study in rats, the NOAEL was 148.7 mg/kg bw/d based on adverse effects on body weight and food 

consumption parameters; effects on the erythron; increased serum cholesterol; adverse effects on incisor 

dental enamel; and the colonic epithelium at the higher dose. 

In the 90-day dietary study in rats, the NOAEL was 137.4 mg/kg bw/d based on gross and microscopic 

lesions in teeth; cellular infiltration and epithelial hyperplasia/regeneration in the colon; and thyroid follicular 

cell hypertrophy at a higher dose. 

In the 90-day dietary study in mice, the NOAEL was 47.5 mg/kg bw/d based on the pale colour of incisors 

observed at 164 mg/kg bw/d and hepatotoxicity at 443 mg/kg bw/d. 

In the 28-day oral dog study, the NOAEL was 100 mg/kg bw/d based on decreased food consumption and 

body weight at higher doses. In the 90-day study, the NOAEL was 20 mg/kg bw/d in males based on 

reduced food consumption and in females 180 mg/kg bw/d, the highest tested dose due to no adverse 

effects. In 1-year dietary (capsule) study in dogs, the NOAEL was 60 mg/kg bw/d based on decreased body 

weight gain (correlated with the reduced food consumption at the highest dose tested. 

Chronic toxicity and carcinogenicity 

Ipflufenoquin was not carcinogenic in mice and not a human-relevant carcinogen in rats. 

In the mouse chronic study, NOAEL for carcinogenicity and neoplastic changes 105.6 mg/kg bw/d, the 

highest tested dose. The NOAEL for chronic toxicity and non-neoplastic changes was 24.75 mg/kg bw/d 
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based on an increase in the incidence of abnormal pale colour of incisors and broken teeth, increased 

incidence of chronic cardiomyopathy in males, and globules in the compact bone (femur) in both sexes at the 

highest dose. 

In the rat chronic toxicity study, NOAEL for carcinogenicity and neoplastic changes was 126.3 mg/kg bw/d. 

The NOAEL for chronic toxicity and non-neoplastic changes was 4.84 mg/kg bw/d based on pale colour of 

lower incisors, and globules in teeth and bone observed at next dose level. It was noted that the colon 

changes observed in the short-term studies were not reported in the chronic studies. 

Reproductive and developmental toxicity 

Ipflufenoquin was not a developmental or reproductive toxicant in a multi-generation study in rats and 

prenatal developmental toxicity studies in the rat and rabbit. 

In the 2-generation rat study, NOAEL for reproductive performance was the highest dose tested, 

237 mg/kg bw/d. The NOAEL for parental/systemic toxicity was 58 mg/kg bw/d based on reduction in body 

weight and food consumption; haematological changes; and gross and microscopic changes in incisors or 

colon at the highest dose. The NOAEL for offspring/neonatal toxicity was 58 mg/kg bw/d based on the 

decreased F2 pup body weights at highest dose. 

In the developmental toxicity study in rats, NOAEL for maternal toxicity was 40 mg/kg bw/d based on 

reduced body weight gain and food consumption on GD 6-7. The NOAEL for developmental toxicity was 40 

mg/kg bw/d based on increased litters with foetuses with any alteration observed (cf. concurrent and 

historical control); foetuses with any alteration observed; and percentage of foetuses with any alteration per 

litter that exceeded the concurrent and historical control values. 

In the developmental toxicity study in rabbits, NOAEL for maternotoxicity was 50 mg/kg bw/d based on 

reduction in body weight gain and thin body condition. For developmental toxicity, the NOAEL was 

150 mg/kg bw/d based on increased late resorptions and increased post-implantation loss. 

Genotoxicity 

Ipflufenoquin and its metabolites were negative in in vitro and in vivo genotoxicity studies, indicating 

ipflufenoquin and its metabolite (QP-1-7) are not genotoxic. 

Neurotoxicity/immunotoxicity 

In an acute neurotoxicity study in rats, significant reduction in body temperature 4 hours after dosing in 

males and females at 500 and 2000 mg/kg and reduction in the motor activity, ambulation, and fine 

movement was observed in females at 500 and 2000 mg/kg bw on study day 1 only. No neuropathology-

related adverse effects were observed. The NOAEL for neurotoxicity was 125 mg/kg bw. 

In the 28-day and 90-day repeated dose toxicity study in rats, clinical signs and a neurotoxicity screening 

gave no indication of any neurotoxic potential for ipflufenoquin. 

No evidence of immunotoxicity were observed in repeat dose toxicity studies in mice, rats, or dogs. 
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Toxicity of metabolites and/or impurities 

The acute oral toxicity of impurity QP-1-1 and metabolite QP-1-7 (one of the main metabolites found in male 

faeces) and repeated oral dose toxicity of the major plant metabolite (QP-2) were investigated in rats. The 

impurities and metabolites showed low acute oral toxicity (LD50 >2000 mg/kg bw, highest dose tested) in 

rats. Daily oral gavage exposure of QP-2 metabolite for 28-days in rats showed no adverse effects at doses 

up to 900 mg/kg bw/d (the highest dose tested). Notably the 28-day oral NOAEL for ipflufenoquin ranged 

from 50 to 150 mg/kg bw/d. Human exposure to QP-2 via the diet is unlikely to exceed 900 mg/kg bw/d, 

however, potential for human exposure to QP-2 is covered by the proposed health-based guidance values. 

The genotoxic potential of QP-1-7 metabolite was investigated in in vitro study and there was no evidence of 

genotoxicity. Overall, the toxicity profiles of the metabolites and impurities are lower than the parent 

compound, ipflufenoquin. 

Reports related to human toxicity 

No specific data were provided by the applicant. The existing toxicology database on ipflufenoquin was 

considered adequate by the APVMA to characterize the potential hazards to the general population, 

including foetuses, infants, and children. In addition, a search of the scientific literature was conducted by the 

APVMA using the United States National Library of Medicine on the potential of ipflufenoquin for adverse 

effects (e.g., eye irritation, skin sensitisation and allergy) arising from occupational exposure. No relevant 

literature or studies were found. 

Health-based guidance values and poisons scheduling 

Poisons Standard 

Ipflufenoquin was considered by the Advisory Committee on Chemicals Scheduling at the June 2022 

meeting. In the interim decision published in October 2022, the Scheduling Delegate proposed to include 

ipflufenoquin in Appendix B of the SUSMP (i.e. substances considered not to require control by scheduling).1 

The final scheduling decision for ipflufenoquin is expected to be published in January 2023 with an effective 

date in February 2023. 

Health-based guidance values 

Both the ADI and ARfD are considered to be adequately protective of treatment-related GI tract effects seen 

in the rat colon (epithelial hyperplasia and epithelial regeneration). 

Acceptable daily intake 

An acceptable daily intake (ADI) for ipflufenoquin was established at 0.048 mg/kg bw/d, based on a no 

observed adverse effect level (NOAEL) of 4.84 mg/kg bw/d in a combined 2-year chronic 

 

 

1 A copy of the interim decision is available on the Therapeutic Goods Administration website. 

https://www.ncbi.nlm.nih.gov/pubmed
https://www.tga.gov.au/resources/publication/scheduling-decisions-interim/notice-interim-decisions-proposed-amendments-poisons-standard-acms-38-accs-34-joint-acms-accs-31-june-2022
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toxicity/carcinogenicity study in rats based on pale incisors. A safety factor of 100 was applied to the NOAEL 

value to establish the ADI. 

Acute reference dose 

An acute reference dose (ARfD) for ipflufenoquin was established at 1.2 mg/kg bw based on a NOAEL of 

125 mg/kg bw in an acute neurotoxicity study in rats. This NOAEL is based on the reduction in body 

temperature and the motor activity, ambulation, and fine movement observed at the next dose levels of 500 

and 2000 mg/kg bw. The ARfD is applicable to the general population. 

Recommendations 

There are no objections on human health grounds to the registration of the product MIGIWA Fungicide 

containing 218 g/L ipflufenoquin in a suspension concentrate (SC) formulation when the product is used in 

accordance with the label directions.
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Residues assessment 

The applicant has submitted metabolism, residue trial data, analytical methodology, fate in storage and 

processing data, and residues in trade information. 

Metabolism 

Metabolism studies have been provided for ipflufenoquin in plants (apples, grapes, and kidney beans) and in 

livestock (lactating goats and laying hens). The studies were conducted with material labelled with 14C in the 

A and C ring (or just the C-ring for kidney beans). 

Figure 1: Location of radiolabel 

Apples were treated with 3 foliar sprays each at 45 g a.c./ha. Immature and mature fruit were harvested at 7 

and 81 days after the third application. 

Grapes were treated with 2 foliar sprays each at 120 g a.c./ha. Immature fruit were harvested just before the 

second application and 14 days after the second application. Mature fruit were harvested 28 days after the 

second application. 

Kidney beans were treated with 2 foliar sprays each at 300 g a.c./ha at the flowering stage. Foliage was 

sampled at 0, 7, 28 and 38 days after the last application (DALA). Pod and bean of immature fruit were 

sampled at 28 and 38 DALA, and those of mature fruit at 44 DALA. 

Unchanged parent was the most significant residue in apples (up to 0.017 mg/kg, 42% TRR), grapes (up to 

0.031 mg/kg, 84% TRR) and kidney bean foliage (up to 4.16 mg/kg, 91% TRR). Parent compound was also 

significant in kidney bean pods (up to 0.31 mg/kg, 37% TRR) but less so in the beans (5.5% TRR). 

The photo-chemically derived metabolite QP-2 was generally found at <10% TRR, except in kidney bean 

foliage (up to 0.47 mg eq/kg, 14% TRR) and in apples (up to 0.004 mg eq/kg, 11% TRR). 

The glyco-conjugate of parent, QP-1-4, was only significant in kidney bean pods at up to 0.39 mg eq/kg, 

44% TRR. 
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The strawberry residue trials provided in support of the application generally just analysed for parent, 

however selected trials also analysed for QP-2 and showed that residues of this metabolite were an order of 

magnitude lower than parent. 

Figure 2: Metabolism of ipflufenoquin (NF-180) in plants 

 

In the lactating goat metabolism study, treated animals were administered 14C test substance once daily for 

5 consecutive days. The test substances were administered orally in cellulose-filled gelatin capsules. Actual 

treatment rates were 13.3 and 13.9 mg/kg feed/day for the A ring and C ring labels respectively. The residue 

in whole milk reached a plateau within 1 – 2 days, maximizing at 0.013 mg/kg. 

In the laying hen study, treated animals were administered 14C test substance once daily for 7 consecutive 

days. The dose rates achieved were 11.9 and 11.0 mg/kg feed/day for the A ring and C ring label 

respectively. A plateau of residue concentration was observed after day 4 afternoon sample collection in egg 

white and day 6 afternoon sample in egg yolk for both radiolabels. 

In the lactating goat metabolism study, unchanged parent was the major residue in milk fat (90 to 

100% TRR) and omental fat (92 to 95% TRR). While residues in muscle were low, parent was still significant 

at 43% TRR. 

The glucuronide conjugates QP-1-10 and QP-1-11 were significant in goat liver (42 to 52% and 26 to 

28% TRR respectively) and kidney (31 to 36% and 49 to 51% TRR respectively). 

Metabolism in laying hens was more complex. Parent was still significant in leg muscle (60 to 61% TRR), 

breast muscle (22 to 32% TRR), fat (57 to 66% TRR) and egg yolks and whites (42 to 49% TRR). QP-1-10 

and QP-1-11 were less than 10% TRR in all matrices in the hen metabolism study. 
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Figure 3: Metabolism of Ipflufenoquin (NF-180) in lactating goats 

 

Analytical methods and storage stability 

The analytical procedure used for determination of residues of ipflufenoquin and QP-2 in the strawberry 

residue trials provided in support of the application was based on a QuEChERS technique, and is 

summarised as follows: 

Sample homogenate was weighed into a centrifuge tube and surrogate standard added. Acidified acetonitrile 

was added, and the tube shaken. Magnesium sulphate and sodium acetate were added, and the sample 

tube shaken again. The extract was centrifuged, and an aliquot of supernatant was taken and added to a 

dispersive solid-phase extraction (dSPE) tube containing primary-secondary amine and magnesium 

sulphate. The sample tube was shaken then centrifuged. An aliquot was taken from the centrifuged dSPE 

tube and evaporated to dryness in a TurboVap. The final residue was reconstituted, and the extract analysed 

using an Agilent 1290 liquid chromatograph (LC) with 6460C tandem mass spectrometer (MS/MS). The LOQ 

was 0.01 mg/kg for each analyte, the LOD was 0.005 mg/kg. 

In the analytical procedure used in the dairy cattle transfer study provided in support of the application 

samples were analysed for ipflufenoquin (NF-180), its hydroxylated metabolites (Group A1; QP-1-8, QP-1-9, 

QP-1-12, QP-1-14), its glucuronic acid conjugated metabolites (Group A2; QP-1-10, QP-1-11, QP-1-15) and 

its fatty acid conjugated metabolites (Group B; QP-1-13, QP-1-16, QP-1-17, and QP-1-18). 

Group A1 and A2 analytes were extracted twice with acetonitrile/water with sonication, except for milk fat 

and fat. For milk fat and fat, group A1 analytes were extracted twice with hexane/acetone, followed by an 

extraction with acetone. For milk fat and fat, group A2 analytes were extracted with methanol with extracts 
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then cooled to -30°C for 2 hours. Extracts were centrifuged, filtered, and purified by SPE using an Oasis 

Prime HLB column. 

Group B analytes were extracted twice with hexane/acetone in the presence of sodium sulphate, followed by 

an extraction with acetone. Extracts were centrifuged and filtered followed by purification by SPE using an 

Inert SAX/PSA column followed by an Oasis Prime HLB column. 

Analysis was by LC-MS/MS. The LOQ for the method was 0.01 mg/kg for each analyte, the LOD was 

0.003 mg/kg. 

Storage stability 

A storage stability study has been provided to show that parent ipflufenoquin is stable in almonds, apples, 

and grapes when stored frozen for at least 24 months. QP-2 was stable for one month when stored frozen in 

apples and grapes and for less than a month in almonds. In the residue trials submitted, all samples were 

maintained under freezer conditions, (i.e.-18°C) prior to analysis and tested within 6 months of collection.  

This is acceptable for the purposes of the current application noting that a residue definition of parent 

ipflufenoquin only for plant commodities is supported by the plant metabolism studies. 

Residue definition 

Noting that use has only been proposed on strawberries a residue definition of parent compound only is 

recommended for commodities of plant origin at this time. This definition is suitable for both dietary risk 

assessment and enforcement of MRLs. 

Parent is a suitable marker and is recommended for the enforcement residue definition for animal 

commodities, noting that the proposed use is for strawberries which are not a significant feed for livestock. 

QP-1-10 and QP-1-11 will also be included in the risk assessment definition as they formed the major portion 

of the residue in goat liver, the tissue with the highest residues. 

Residues in food and animal feeds 

A GLP study with 8 Australian residue trials on strawberries (field and protected) has been provided. 

The proposed critical use on strawberries is for 3 applications each at 54.5 g a.c./ha with a 7- to 10- day 

interval between applications and a 1 day withholding period. 

Residues of parent ipflufenoquin in strawberries at 1 day after the last of 3 applications at approximately 

54.5 g a.c./ha (1× proposed) were 0.03, 0.07, 0.07, 0.08, 0.09, 0.09, 0.14, and 0.15 mg/kg (protected crop 

results in italics). The OECD MRL calculator recommends an MRL of 0.3 mg/kg (STMR= 0.08 mg/kg, n= 8).2 

 

 

2 Details on the OECD MRL Calculator are available on the OECD website. 

https://www.oecd-ilibrary.org/environment/mrl-calculator-users-guide-and-white-paper_9789264221567-en
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An MRL of 0.3 mg/kg is recommended for ipflufenoquin on FB 0275 Strawberry in conjunction with a 1-day 

harvest withholding period. 

As the residue data includes trials in protected situations, the proposed use is supported on both field and 

protected grown strawberries. 

Crop rotation 

A study was conducted in Southern France to generate samples of the following rotational field-crops: lettuce 

(var. Sagess), turnip (var. Atlantic), and barley (var. Calypso). Ipflufenoquin (NF-180 200 g/L SC) was 

applied at 60 g a.c./ha and 300 g a.c./ha. The application was made on bare soil at 200 L/ha. The sowing 

and the transplanting of different crops were carried out at 38 days after application. 

No residues of ipflufenoquin, QP-2 and the common moiety QP-1-1 (formed from glyco-conjugates by 

refluxing in acid) over 0.010 mg/kg (LOQ) were detected in any samples of the rotational crops from treated 

plots. 

Figure 4: Structure of common moiety QP-1-1 

As residues were not observed in rotational crops after application to bare soil at 300 g a.c./ha they are not 

expected to occur in crops following strawberries treated at 3 × 54.5 g a.c./ha. Plant-back intervals or an “All 

other foods” MRL are not required to manage residues of ipflufenoquin in rotational crops. 

Residues in animal commodities 

Strawberries are not a significant feed for livestock and detectable residues are not expected to occur in 

rotational crops that may also be used as animal feeds. Therefore, residues of ipflufenoquin are not 

expected to occur in commodities of animal origin as a result of the proposed use. 

As residues are not expected to occur in animal commodities, MRLs for mammalian and poultry commodities 

will be set at the validated LOQ of 0.01 mg/kg for ipflufenoquin, noting that parent ipflufenoquin is the 

recommended residue definition for MRL enforcement. The meat MRLs will be established “in the fat” given 

the log Pow for ipflufenoquin is 3.89. The recommended residue definition for dietary risk assessment is 

parent plus metabolites QP-1-10 and QP-1-11 and the total LOQ of 0.024 mg/kg will be used in the dietary 

risk assessment. 
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Spray drift 

As no animal commodity MRLs for ipflufenoquin have been established by Codex, the EU, or the USA, the 

target for the spray drift assessment should be the LOQ of the analytical method. In the animal transfer study 

provided by the applicant, feeding at 2.5 ppm gave a maximum residue of QP-1-11 of 0.05 mg/kg in liver. 

The feeding level (regulatory acceptable level, RAL) for residues to be at the LOQ (0.01 mg/kg) is 0.5 ppm. 

Dietary risk assessment 

The chronic dietary exposure to ipflufenoquin is estimated by the National Estimated Daily Intake (NEDI) 

calculation encompassing all registered/temporary uses of the chemical and the mean daily dietary 

consumption data derived primarily from the 2011–12 National Nutritional and Physical Activity Survey. The 

NEDI calculation is made in accordance with WHO Guidelines and is a conservative estimate of dietary 

exposure to chemical residues in food. The NEDI for ipflufenoquin is equivalent to <1% of the ADI. It is 

concluded that the chronic dietary exposure to ipflufenoquin is acceptable. 

The acute dietary exposure is estimated by the national estimated short-term intake (NESTI) calculation. The 

NESTI calculations are made in accordance with the deterministic method used by the JMPR with 97.5th 

percentile food consumption data derived primarily from the 2011–12 National Nutritional and Physical 

Activity Survey. NESTI calculations are conservative estimates of short-term exposure (24-hour period) to 

chemical residues in food. The highest acute dietary exposure was <1% of the acute reference dose. 

Recommendations 

The following amendments are required to be made to the APVMA MRL Standard (Table 5). 

Table 5: Amendments to the APVMA MRL Standard 

Amendments to Table 1 

Compound Food MRL (mg/kg) 

Add: 

Ipflufenoquin   

MO 0105 Edible offal (mammalian) *0.01 

PE 0112 Eggs *0.01 

MM 0095 Meat (mammalian) [in the fat] *0.01 

ML 0106 Milks *0.01 

PM 0110 Poultry meat [in the fat] *0.01 

PO 0111 Poultry, edible offal of *0.01 

FB 0275 Strawberry 0.3 
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Amendments to Table 1 

Compound Food MRL (mg/kg) 

Amendments to Table 3 

Compound Residue 

Add: 

Ipflufenoquin Commodities of plant origin: Ipflufenoquin 

Commodities of animal origin for enforcement: Ipflufenoquin 

Commodities of animal origin for dietary risk assessment: Sum of 

ipflufenoquin, 2-[2-(7,8-difluoro-2-methylquinolin-3-yloxy)-6-

fluorophenyl]propan-2-yl β-D-glucopyranosiduronic acid (QP-1-10) and 2-[2-

(7,8-difluoro-2-methylquinolin-3-yloxy)-6-fluorophenyl]-2-hydroxypropyl β-D-

glucopyranosiduronic acid (QP-1-11), expressed as ipflufenoquin 
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Assessment of overseas trade aspects of residues in food 

The proposed crop of strawberries is not considered to be a major export commodity.3 The proposed use 

therefore does not involve treatment of major trade commodities and significant residues are not expected to 

arise in livestock feeds as a result of the proposed use. The proposed use therefore should not result in an 

undue risk to international trade. 

The applicant has proposed the following risk mitigation statement which is considered appropriate and 

acceptable: 

Export of treated produce 

Growers should note that MRLs or import tolerances do not exist in all markets for fruit treated with MIGIWA 

Fungicide. 

Fruit: If growing fruit for export (either fresh or dried) consult your peak industry body or AgNova 

Technologies Pty Ltd for the latest information on MRLs and import tolerances. 

It is noted that as of December 2022, MRLs are established for a range of vegetables, fruit, rice, tea, and 

animal commodities in Japan. The Japanese residue definition is parent compound.4 The US EPA has 

established tolerances for residues of ipflufenoquin in or on almond, almond, hulls, and fruit, pome, group 

11–10. The US residue definition is also parent compound.5 Korea has established MRLs for various pome 

fruit, peaches, grapes, cucumber and tomatoes.6 

 

 

3Australian Pesticides and Veterinary Medicines Authority, Pesticides: Overseas trade (Part 5B): Major export food 
commodity groups, APVMA website, 13 January 2014. 

4 Japanese Food Chemistry Research Foundation, Table of MRLs for Agricultural Chemicals, JFCRF website, accessed 
December 2022. 

5 US Federal Register/Vol. 87, No. 40/Tuesday, March 1, 2022/Rules and Regulations, Ipflufenoquin; Pesticide Tolerances, 
accessed December 2022 

6 Ministry of Food and Drug Safety, Korea, MRLs in Pesticides, Ministry of Food and Drug Safety Korea website, accessed 
December 2022. 

https://apvma.gov.au/node/1017#major_export_food_commodity_groups
https://apvma.gov.au/node/1017#major_export_food_commodity_groups
http://db.ffcr.or.jp/front/
https://www.govinfo.gov/content/pkg/FR-2022-03-01/pdf/2022-04264.pdf
http://www.foodsafetykorea.go.kr/residue/prd/mrls/list.do?menuKey=1&subMenuKey=161
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Work health and safety assessment 

Health hazards 

MIGIWA Fungicide has low acute toxicity by oral, dermal and inhalation routes to rats. The product is not an 

eye or skin irritant or a skin sensitiser). 

Dermal absorption of 0.29% was determined for the concentrated product (200 g/L), 3.2% for 0.50 g/L (1:400 

dilution), and 11% for 0.0050 to 0.0072 g/L (1:12000 dilution). For the purposes of the risk assessment, the 

dermal absorption factor of 11% was applied to estimate exposure during mixing, loading, and application 

(M/L/A) of the product. It is recognized that exposure to the concentrated material (i.e., during mixing and 

loading activities) would result in considerably lower dermal penetration; however, using a health-protective 

approach by application of the higher dermal absorption estimate in the exposure calculations yields MOEs 

that exceed 1000. 

Occupational exposure 

Exposure during use 

MIGIWA Fungicide containing 218 g/L ipflufenoquin in a suspension concentrate formulation that is intended 

for control of grey mould (Botrytis cinerea) in strawberries (field and protected cropping). 

MIGIWA Fungicide is intended for professional use and will be applied on outdoor strawberries by trailing or 

3-point linkage boom sprayer behind a tractor. For protected strawberry crops, application will be via directed 

vertical sprayers or handheld sprayers.  The product will be applied at 7- to-10-day intervals with no more than 

2-3 sprays per fruiting season before first sign of disease or when conditions are conducive to disease 

development. The product will be available in 1L to 20L HDPE containers. 

Occupational risk assessment is based on both acute exposure to the product and repeat exposure to the 

active constituent. Workers may be exposed to the product from dermal and/or inhalation routes during 

mixing, loading, and application (M/L/A) and dermal exposure during post-application activities. Minor or 

accidental ocular exposure may also occur. 

Although no worker exposure data were submitted, APVMA concluded that adequate data were available to 

undertake an occupational risk assessment for the proposed uses of MIGIWA Fungicide. 

Exposure during re-entry or rehandling 

Post-application exposure to the product may occur from dermal contact with foliage when workers undertaking 

activities associated with strawberries. Based on the exposure assessment, risks were acceptable for relevant 

maintenance activities in strawberries with high margins of exposure (MOE >500) on day 0 (day of product 

application) after application. As there are no acute dermal hazards (eye and skin irritation or sensitisation) 

associated with the product residues, no re-entry statement is required on the product label. 
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Public exposure 

The product is intended for professional use and is not expected to be handled by members of the public. 

Spray drift risk assessment indicated no buffer zones are required for mechanical ground spraying. 

Recommendations 

The following first aid instructions, safety directions and precautionary (warning) statements are 

recommended for the product label. 

First aid instructions 

If poisoning occurs, contact a doctor or Poisons Information Centre. Phone Australia 131126; New Zealand 

0800 764 766. 

Safety directions 

Product is harmful if inhaled. Do not inhale spray mist. When opening the container, and preparing spray and 

using the prepared spray, wear cotton overalls buttoned to the neck and wrist (or equivalent clothing). Wash 

hands after use. After each day’s use, wash contaminated clothing. 

Precautionary (warning) statements 

Restraints/restrictions 

DO NOT apply by aircraft. 

DO NOT allow bystanders to come into contact with the spray cloud. 

Re-entry or re-handling Statement 

A re-entry statement is not required.
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Environmental assessment 

Fate and behaviour in the environment 

Soil 

Phototransformation of ipflufenoquin on soil surfaces was very slow with DT50 values predicted to range 

198 to 243 days at 30 to 50°N. No photoproducts were formed and no metabolites exceeded 2% AR. 

The route and rate of degradation of ipflufenoquin in soil was studied under dark aerobic conditions in a total 

of 8 laboratory soils (4 from the USA and four from Europe). Ipflufenoquin degraded slowly with >80% parent 

compound still remaining in 7 of the 8 soils after 120 days. There was only one metabolite that exceeded 1% 

AR (QP-1-7), but this metabolite never exceeded 2% AR. Mineralisation was very low (<1%) and bound 

residues reached a maximum of 15% AR after 120 days. Ipflufenoquin was very persistent under aerobic 

conditions; degradation followed first-order kinetics with half-lives ranging 281 to 1229 days (geomean DT50 

630 days). 

The route and rate of degradation of ipflufenoquin was also investigated under dark anaerobic conditions in 

the same suite of laboratory soils as the aerobic metabolism studies. Degradation followed the same 

pathways as observed under aerobic conditions, with QP-1-7 being the only metabolite of note and formed at 

a maximum of 4% AR. Again, there was very low mineralisation (<1%) and bound residues reached a 

maximum of 16% AR after 120 days. Ipflufenoquin was very persistent under anaerobic conditions; 

degradation followed first-order kinetics with half-lives ranging 428 to 1903 days (geomean DT50 790 days). 

Based on batch equilibrium studies, ipflufenoquin is considered to be slightly mobile (mean KFoc 988 L/kg, 

1/n 0.90) and QP-1-7 is considered to be moderately mobile (mean KFoc 131 L/kg, 1/n 0.88). Sorption of 

ipflufenoquin was shown to be positively correlated with soil organic carbon and regression derived KF 

values of 8.2, 16 and 41 L/kg were calculated for 1%, 2% and 5% OC soils, respectively. QP-1-7 was also 

shown have sorption positively correlated with soil organic carbon and with regression-derived KF values of 

2.1, 4.3 and 11 L/kg were calculated for 1%, 2% and 5% OC soils, respectively. 

Two field dissipation studies were provided that tested dissipation from 9 separate sites (5 in the USA and 4 

in Europe). These studies were undertaken for a sufficient length of time to model dissipation kinetics. 

Ipflufenoquin was persistent under field conditions; degradation followed first-order kinetics with half-lives 

ranging 28 to 767 days (geomean DT50 226 days). Ipflufenoquin was not mobile in the field studies with 

residues being retained in the top 30 cm soil. 

Water 

Ipflufenoquin was stable to hydrolysis in the environmental pH range of 4 to 9 and no products of hydrolysis 

were identified. 

Photolysis of ipflufenoquin in water is relatively fast with half-lives predicted to range 8.7 to 12 days at 40°N. 

The photolytic pathway starts with the cleavage of the ether moiety to form QH-1 (max 8.7% AR), followed by 
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hydrolysis to QH-2 (max 8.9% AR). Direct aqueous photolysis could be a route of elimination of ipflufenoquin 

from shallow quiescent water bodies. 

In 2 water/sediment systems under aerobic conditions, up to 86% of applied ipflufenoquin partitioned to the 

sediment phase relatively quickly with half-lives in the water phase ranging 5.5 to 13 days (geomean DT50 

8.5 days). Ipflufenoquin was persistent in the whole aerobic system with half-lives ranging 231 to 510 days 

(geomean DT50 343 days). Mineralisation was very low (<1% AR) and sediment-bound residues reached a 

maximum of 13% AR after 100 days. No metabolites were identified exceeding 5% AR in either sediment or 

water. 

In the same 2 water/sediment systems but under anaerobic conditions, up to 73% of applied ipflufenoquin 

partitioned to the sediment phase very slowly with half-lives in the water phase ranging 26 to 41 days 

(geomean DT50 33 days). Ipflufenoquin was very persistent in the whole anaerobic system with half-lives 

ranging 521 to 545 days (geomean DT50 533 days). Again, mineralisation was very low (<1% AR) and 

sediment-bound residues reached a maximum of 12% AR after 100 days. No major metabolites were 

identified. 

Air 

The half-life in air was modelled using a standard approach. The rate constant for reaction with OH radicals 

was determined to be 19 × 10-12 cm3/mol/second and the atmospheric half-life was calculated to be 

0.55 days based on a 12-hour day. The vapour pressure (7.8 × 10-6 Pa at 20°C) and Henry’s law constant 

(2.7 × 10-4 Pa m3/mol at 20°C) of ipflufenoquin are low. Given these properties, volatilisation from soil, water, 

or plant surfaces is unlikely and long-range transport through the air is not expected. 

Effects and associated risks to non-target species 

Terrestrial vertebrates 

Following gavage administration, ipflufenoquin had low toxicity to mammals (LD50 >2000 mg a.c./kg bw, 

Rattus norvegicus) and birds (LD50 >2000 mg a.c./kg bw, 3 species tested). Toxicity to birds was also low 

following short-term dietary administration (LDD50 >1275 mg a.c./kg bw/d, 2 species tested). 

Following long-term dietary administration in reproductive toxicity studies, reduced parental body weights, 

food consumption, and F2 pup body weights of mammals was observed at doses as low as 237 mg 

a.c./kg bw/d (NOAEL 58 mg a.c./kg bw, Rattus norvegicus). Reduced body weights of 14-day-old surviving 

offspring of birds was observed at doses as low as 50 mg a.c./kg bw/d (NOEL 24 mg a.c./kg bw/d, Colinus 

virginianus). 

Risks of ipflufenoquin to terrestrial vertebrates were determined to be acceptable under a realistic worst-case 

scenario assuming direct dietary exposure at the maximum seasonal rate. No protection statements are 

therefore required for terrestrial vertebrates. 

A food chain assessment indicated that any accumulated residues in earthworms or fish will not reach levels 

harmful to predators under the proposed conditions of use. As there was no evidence of accumulation in the 

toxicokinetic studies, the risks of biomagnification are also considered to be low. 
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Aquatic species 

Ipflufenoquin has moderate toxicity to fish (lowest LC50 4.0 mg a.c./L, Cyprinodon variegatus), aquatic 

invertebrates (lowest definitive EC50 2.5 mg a.c./L, Daphnia magna) and algae (lowest ErC50 2.6 mg a.c./L, 

Skeletonema costatum). Ipflufenoquin did not adversely affect sediment dwellers (LC50 >98 mg a.c./kg dry 

sediment, 3 species tested) or aquatic plants (ErC50 >4.6 mg a.c./L, Lemna gibba) at the highest test 

concentrations. The minor soil metabolite QP-1-7 was more toxic than the parent substance to algae (ErC50 

0.38 mg/L, Pseudokirchneriella subcapitata). Based on the moderate toxicity of ipflufenoquin to some aquatic 

taxa, the following protection statement is required on the label. 

Toxic to aquatic life. DO NOT contaminate wetlands or watercourses with this product or used containers. 

Following long-term exposure to ipflufenoquin, survival of fish larvae was reduced in a dose-dependent 

manner (lowest EC10 0.22 mg a.c./L, Pimephales promelas), and reproduction of aquatic invertebrates was 

reduced at concentrations as low as 0.43 mg a.c./L (NOEC 0.22 mg a.c./L, Americamysis bahia). 

Ipflufenoquin is not considered bioaccumulative (whole fish BCF 73 L/kg). 

Risks to aquatic species were determined to be acceptable assuming exposure to accumulated residues 

after multiple years of application. Therefore, no further protection statements are required for aquatic 

species. 

Bees and other non-target arthropods 

Ipflufenoquin has low toxicity to adult bees by contact exposure (LD50 >100 μg a.c./bee, Apis mellifera) and 

oral exposure (LD50 >107 μg a.c./bee, Apis mellifera). Some toxicity was observed in bee larvae at high 

doses (LD50 84 μg a.c./bee, Apis mellifera). Following long-term dietary administration, there were no effects 

on adults at the highest test concentration (NOEL 12 μg a.c./bee/d, Apis mellifera), while both survival and 

emergence of bee larvae were reduced in a dose dependent manner (both ED10 

9.7 μg a.c./bee/development period or 2.4 μg a.c./bee/d). 

In Tier 1 (glass plate) laboratory tests, a representative SC formulation of ipflufenoquin had low toxicity to the 

indicator species or predatory arthropods (LR50 >300 g a.c./ha, ER50 >300 g a.c./ha, Typhlodromus pyri) and 

parasitic arthropods (LR50 >300 g a.c./ha, ER50 >300 g a.c./ha, Aphidius rhopalosiphi). 

Risks of ipflufenoquin to bees and other non-target arthropods were determined to be acceptable under 

realistic worst-case scenarios assuming direct dietary and/or contact exposure at the maximum seasonal 

rate. No protection statements are therefore required for bees or other non-target arthropods. 

Soil organisms 

Ipflufenoquin has low toxicity to soil macro-organisms such as earthworms (LC50corr >500 mg a.c./kg dry soil, 

Eisenia andrei). Following long-term exposure, reproduction was reduced in 2 species of soil macro-

organisms in a dose-dependent manner (lowest EC10corr 33 mg a.c./kg dry soil, Eisenia fetida). No significant 

effect was observed on soil processes such as soil nitrification at exaggerated soil concentrations (<25% 

effect at 3.4 mg a.c./kg dry soil). 
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Risks to soil organisms were determined to be acceptable assuming exposure to accumulated residues in 

soil after multiple years of application. No protection measures are therefore required for soil organisms. 

Non-target terrestrial plants 

In Tier 1 (limit) tests at 100 g a.c./ha, a representative SC formulation of ipflufenoquin had low toxicity to non-

target terrestrial plants following pre-emergent exposure (ER25 >100 g a.c./ha, 10 crop species) and post-

emergent exposure (ER25 >100 g a.c./ha, 10 crop species). In the seedling emergence study (pre-emergent 

exposure), no effects were observed in 8 of the 10 species; soybean (Glycine max) was the most sensitive 

species with 12% reduction in fresh weight. In the vegetative vigour study (post-emergent exposure), no 

effects were observed in 9 of the 10 species; oilseed rape (Brassica napus) was the most sensitive plant with 

an 8.6% reduction in fresh weight. 

Based on the limit rate tested, the regulatory acceptable level (RAL) for non-target terrestrial plants was set 

at 50 g a.c./ha. Based on this RAL, spray drift risks to non-target terrestrial plants were determined to be 

acceptable without a requirement for downwind buffer zones. 

Recommendations 

In considering the environmental safety of the proposed use of MIGIWA Fungicide, the APVMA had regard 

to the toxicity of the active constituent in relation to relevant organisms and ecosystems. Based on the 

available information, the APVMA can be satisfied that the proposed use of the product is unlikely to have an 

unintended effect that is harmful to animals, plants or things, or to the environment. 
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Efficacy and safety assessment 

Proposed product use pattern 

MIGIWA Fungicide is proposed for the control of grey mould (Botrytis cinerea) in strawberries in both field 

and protected cropping situations. The proposed use is for 3 applications at 25 mL/100L or 250 mL/ha 

equivalent to 65.4 g a.c./ha with a 7-to 10-day interval and a one day withholding period. The product is to be 

applied by a boom sprayer in the field or either directed vertical sprayer or handheld sprayer in protected 

situations. 

Efficacy and target crop/animal safety 

Efficacy and crop safety was assessed in 7 local Australian trials in Queensland, Tasmania, and Victoria 

from 2018–22 and in one overseas trial in France in 2014. 

The trials used appropriate trial design, scientific methodology, and assessment parameters, with 4 or 5 

replicates, industry standards, and untreated controls. Results were analysed using standard statistical 

procedures (ANOVA and LSD). 

Efficacy 

Seven Australian trials were conducted to evaluate the efficacy of MIGIWA Fungicide at 1× the label rate 

against grey mould (Botrytis cinerea) in strawberries whereas in the overseas trial, MIGIWA Fungicide was 

applied at 1.5× the label rate. Two of the Australian trials also evaluated efficacy of MIGIWA with the addition 

of a wetter for which use is an option on the label. Efficacy was determined by assessing grey mould severity 

and incidence where MIGIWA Fungicide was applied 3 to 5 times with intervals ranging from 7 to 9 days 

depending on the trial.  

Five out of the 7 trials showed significant control of grey mould by a reduction in grey mould severity and 

incidence compared to the untreated controls. In the other 2 trials, no statistically significant reductions in 

grey mould incidence or severity were recorded although a numerical reduction was seen and overall, 

MIGIWA Fungicide performed equivalent or better than the industry standards. Furthermore, the overseas 

inoculated trial, which was conducted under protected cropping conditions, showed clear efficacy of MIGIWA 

at 1.5× the label rate with moderate disease pressure. 

Although most trials had low-to-moderate disease pressure, all trials were conducted as per the EPPO 

standard and implemented local cultural practices aimed at mitigating botrytis infection. Having followed the 

recommended cultural practices including planting density, harvest timing, and plant varieties, the trials were 

conducted under real disease pressure in which growers must spray before or at the early signs of disease 

outbreak to ensure the viability of the crop. 

As further supporting data, 2 trials conducted on grapevines showed MIGIWA Fungicide was efficacious in 

the control of grey mould at the proposed use rate in strawberries. In both trials, MIGIWA was applied 3 

times at 25 to 37.5 mL/100 L water and performed consistently better than the industry standard in the first 
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trial and equivalently to the industry standard in the second trial. Both trials had moderate to high disease 

pressure. 

These grape trials while demonstrating excellent efficacy of MIGIWA Fungicide on the same disease 

(Botrytis cinerea), under Australian conditions in climatic zones where strawberries are grown and treated for 

grey mould, cannot be directly extrapolated to strawberries since they are in a different crop group. They do, 

however, add to the weight of evidence that MIGIWA Fungicide demonstrates a level of efficacy equivalent 

to or greater than currently registered industry standards and provides a new MoA option for growers. 

Crop safety 

Five trials conducted under field cropping situation showed MIGIWA Fungicide was safe to apply up to 2× 

the label rate and 2 trials, showed MIGIWA Fungicide was safe to apply at 1× the label rate. The overseas 

inoculated protected trial showed it was safe when applied at up to 2× the label rate. 

Furthermore, 3 trials conducted under protected cropping situations, show MIGIWA Fungicide is safe to use 

on strawberries when applied at up to 2× the label rate in protected cropping situations. 

Resistance management 

Ipflufenoquin is a novel broad-spectrum fungicide and belongs to the class of quinolines. It is proposed to be 

a member of the inhibition of dihydroorotate dehydrogenase within de novo pyrimidine biosynthesis, group 

(Group 52) of fungicides (DHODHI) as designated by the Fungicide Resistance Action Committee (FRAC). 

The product label proposed the following resistance management statement: 

MIGIWA Fungicide is a member of the inhibition of dihydroorotate dehydrogenase within de novo 

pyrimidine biosynthesis, group of fungicides (DHODHI). For fungicide resistance management, the 

product is a Group 52 fungicide. Some naturally occurring individual fungi resistant to MIGIWA 

Fungicide and other Group 52 fungicides may exist through normal genetic variability in any fungal 

population. The resistant individuals can eventually dominate the fungal population if these 

fungicides are used repeatedly. These resistant fungi will not be controlled by MIGIWA Fungicide or 

other Group 52 fungicides, thus resulting in a reduction in efficacy and possible yield loss. Since the 

occurrence of resistant fungi is difficult to detect prior to use, AgNova Technologies Pty Ltd accepts 

no liability for any losses that may result from the failure of MIGIWA Fungicide to control resistant 

fungi. 

Refer to Directions for Use table and published CropLife Resistance Management Strategies 

www.croplifeaustralia.org.au. 

Recommendations 

Trials data indicate MIGIWA Fungicide will provide acceptable control against Botrytis cinerea in strawberries 

and is expected to be safe to the target crop when used according to label directions. The directions for use 

are appropriate and consistent with fungicide use in commercial agriculture in Australia. 

http://www.croplifeaustralia.org.au/
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There are no objections on efficacy or target crop safety grounds to the registration of the product MIGIWA 

Fungicide, containing 218 g/L ipflufenoquin.
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Spray drift assessment 

Regulatory Acceptable Levels (RALs) were established for each risk area to calculate the appropriate spray 

drift buffer zones for MIGIWA Fungicide, using the APVMA Spray Drift Assessment Tool (SDRAT). 

Residues 

The feeding level for residues to be at the LOQ (0.01 mg/kg) is 0.5 ppm. Mandatory buffer zones are 

required for livestock areas when MIGIWA Fungicide is applied with a boom height of 1.0 m or lower. 

Human Health 

Results from the spray drift risk assessment indicated no bystander buffer zones are required for mechanical 

ground spraying. 

Environment 

Ipflufenoquin has low toxicity to adult bees by contact (LD50>100 μg a.c./bee, Apis mellifera) and oral 

(LD50>107 μg a.c./bee, Apis mellifera) exposure. Acceptable spray drift risks to bees were concluded and 

therefore no mandatory buffer zones are needed for pollinators. 

Based on the set RALs for aquatic species and non-target terrestrial plants of 220 μg/L and 50 g a.c./ha 

respectively, spray drift risks to aquatic species and non-target terrestrial plants were determined to be 

acceptable without a requirement for downwind buffer zones. 

Table 6. Summary of RALs for MIGIWA Fungicide (218 g/L ipflufenoquin) 

Sensitive area 

Regulatory Acceptable Level 
 

Level of active Units 

Natural aquatic 220 μg/L 

Vegetation 50 g/ha 

Pollinator 16667 g/ha 

Bystander 707 g/ha 

Livestock 0.5 ppm 

Buffer zones calculated by the SDRAT, using the above RALs, were incorporated in the MIGIWA Fungicide 

label spray drift instructions (see below). 
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Labelling requirements 
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Acronyms and abbreviations 

Shortened term Full term 

ACCS/ACMS Advisory Committee for Chemicals Scheduling/Advisory Committee for Medicines 

Scheduling 

ac Active constituent 

ADI Acceptable daily intake (for humans) 

AHMAC Australian Health Ministers Advisory Council  

ai Active ingredient 

ARfD Acute reference dose 

BBA Biologische Bundesanalstalt fur Land – und forstwirschaft 

bw Bodyweight 

d Day 

DAT Days after treatment 

DT50 Time taken for 50% of the concentration to dissipate 

EA Environment Australia 

EbC50 Concentration at which the biomass of 50% of the test population is impacted 

EC50 Concentration at which 50% of the test population are immobilised 

EEC Estimated environmental concentration 

ErC50 Concentration at which the rate of growth of 50% of the test population is impacted 

EI Export Interval 

EGI Export Grazing Interval 

ESI Export Slaughter Interval 

EUP End Use Product 

F0 Original parent generation 

g Gram 

GAP Good Agricultural Practice 

GCP Good Clinical Practice 

GLP Good Laboratory Practice 



 Acronyms and abbreviations 35 

Shortened term Full term 

GVP Good Veterinary Practice 

h Hour 

ha Hectare 

Hct Heamatocrit 

Hb Haemoglobin 

HPLC High Pressure Liquid Chromatography or High-Performance Liquid Chromatography 

id Intradermal 

im Intramuscular 

ip Intraperitoneal 

IPM Integrated Pest Management 

iv Intravenous 

in vitro Outside the living body and in an artificial environment 

in vivo Inside the living body of a plant or animal 

kg Kilogram 

KOC Organic carbon partitioning coefficient 

L Litre 

LC50 Concentration that kills 50% of the test population of organisms 

LD50 Dosage of chemical that kills 50% of the test population of organisms 

LOD Limit of detection – level at which residues can be detected 

Log KOW Log to base 10 of octanol water partitioning co-efficient, synonym POW 

LOQ Limit of quantitation – level at which residues can be quantified 

mg Milligram 

mL Millilitre 

MRL Maximum Residue Limit 

MSDS Material safety data sheet 

NEDI National estimated daily intake 

NESTI National estimated short-term intake 
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Shortened term Full term 

ng Nanogram 

NHMRC National Health and Medical Research Council 

NOEC/NOEL No observable effect concentration level 

NOAEL No observed adverse effect level 

OC Organic carbon 

OM  Organic matter 

po Oral 

ppb Parts per billion 

PPE Personal protective equipment 

ppm Parts per million 

Q-value Quotient-value 

RBC Red blood cell count 

REI Re-entry interval 

s Second 

sc Subcutaneous 

SC Suspension concentrate 

SUSMP Standard for the Uniform Scheduling of Medicines and Poisons 

TGA Therapeutic Goods Administration 

TGAC Technical grade active constituent 

µg Microgram 

vmd Volume median diameter 

WG Water dispersible granule 

WHP Withholding period 



 Glossary 37 

Glossary 

Term Description 

Active constituent The substance that is primarily responsible for the effect produced by a chemical product  

Acute Having rapid onset and of short duration 

Carcinogenicity The ability to cause cancer 

Chronic Of long duration 

Codex MRL  Internationally published standard maximum residue limit 

Desorption Removal of a material from or through a surface 

Efficacy Production of the desired effect 

Formulation A combination of both active and inactive constituents to form the end use product 

Genotoxicity The ability to damage genetic material 

Hydrophobic Repels water 

Leaching Removal of a compound by use of a solvent 

Metabolism The chemical processes that maintain living organisms 

Photodegradation Breakdown of chemicals due to the action of light 

Photolysis Breakdown of chemicals due to the action of light 

Subcutaneous Under the skin 

Toxicokinetics The study of the movement of toxins through the body 

Toxicology The study of the nature and effects of poisons 
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