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Vision and purpose
Trusted provider of cost-effective, humane and 
environmentally friendly pest control products.

Listening 

Smart pest control tools

Welfare, efficacy and reduced non-target impacts

Collaboration and partnerships

“Stakeholders provide specifications”



Context
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• Societal expectations
– Welfare

– Environmental safety 
– Community leadership

• New technologies
– More effective low risk control 

tools
– Product specs defined by users

The Changing Face of Pest Management





Most poisons cause suffering and 
distress

• brodifacoum in possums 

• phosphorus in possums

• 1080 in possums

• brodifacoum in rats

• 21 days to die, 7 days 
bleeding, distress, pain, 
lameness, reduced food 
intake.

• 20 hours-retching/vomiting 
crouched

• 10 hours retching vomiting and 
seizures

• 4 days pain, lameness, 
paralysis of hind limbs, 
bleeding



Platform R &  D (1995-2007)

• Safer more effective forms of cyanide
• Alternatives to 1080 
• Humane – low residue poisons and traps

NZ-Aus research now in 2007 better linked through Tasmanian 
initiatives and IA-CRC 



Context: an ideal toxin

Biodegradable

Affordable

Antidote/Treatment

Humane

Publicly acceptable- people’s 
choice

Low chance of secondary 
poisoning

Low chance of primary 
poisoning-non-targets

Non-persistent in livestock



Approaches to improving 
humaneness  of  VPC

• adding analgesics/alpha-
chloralose with 1080

• Use of 
narcotics/barbiturates

• Selection of compounds 
with humane mode of 
action 

Pharmacodynamic incompatibility
Registration difficult

Risk/abuse

Preferred approach



Improving humaneness  of  VPC 
through choice of active

• combining the best of 
the old 

• and the new

cyanide

para-aminopropiophenone
PAPP

Both compounds deprive brain of
oxygen through different modes
of action: lethargy,unconsciousness
and death.



Feratox®
• Community use and support
• Cheap 
• Suitable for skin/carcass recovery
• Low secondary-poisoning risk
• Achieves high kills 
• No HCN gas safer for hunters  + suitable for cyanide-shy possums
• Weather resistant
• Biodegradable in the environment and low secondary-poisoning 

risks (LCR reports 2003 and 2005)

• Improved delivery systems 
• Humane Gregory et al 1998 NZVeterinary Journal “ Effects of KCN on behaviour 

and time to death in possums: cyanide is a rapidly-acting poison with few of the 
undesirable signs from a welfare perspective ….causing loss of consciousness in 6   

mins and death in 18 min”



Design for safe handling and 
effectiveness-no HCN emissions







Welfare Assessments-possums

LowExternal 
bleeding, lame, 
crouching

21 
days

7 days14 daysBrodifacoum
Litten et al 2002

ModTremors, 
spasms,retching,
vomiting, 
seizures

11.59.5 
hours

1.5-2.5 
hours

1080
Littin et al 2007

HighAtaxia, 
unconscious after 
6 mins

15 
mins

12 mins3 minsFeratox®
Gregory et al 
1998

RatingSignsDeathDurationOnset



Key 1998 publication sets 
benchmark for humane control



Delivery and mode of action

• toxic pellet mixed with non-toxic feed
• dose chosen to cause rapid death of possums
• rapidly absorbed 
• disrupts use of oxygen
• effect due to affinity for ferric haem form of cytochrome 

terminal oxidase of  mitochondrial respiratory chain
• CN complex in mitochondria - blockage to molecular 

oxygen - cessation of cellular respiration causing 
cytotoxic hypoxia in presence of normal haemoglobin 
oxygenation.

• combination of  hypoxia with lactate acidosis depresses  
central nervous system, respiratory depression - death. 



Catnap®

• Para aminopropiophenone (PAPP)
• Selective 
• Metabolised very quickly
• Low secondary-poisoning risk
• Achieves high kills 
• Antidote
• Proven paste product in development
• Humane in stoats, cats and foxes



PAPP

• para-aminopropiophenone (PAPP)  had 
previously been studied as both an antidote to 
cyanide and as a radio protective agent 

• represents a new active

• first investigated for coyotes (Canis latrans) in 
the 1980s - United States Fish and Wildlife 
Service 



Cats Cats 
and stoatsand stoats

UK  Researchers:UK  Researchers:-- MtHB MtHB 
and radioprotectionand radioprotection-- 19801980’’s s 

US Coyotes 1980US Coyotes 1980’’s s 

Foxes Foxes –– Australia Australia 
19901990’’s/IAs/IA--CRC/LCR CRC/LCR 

NZNZ



Lethal Dose 

• LD50 carnivores c. 5-15 mg/kg

• > 100 mg/kg rats, mice, birds tested



Oral lethal dose (LD50) values for 

PAPP

³³³³ 178178178178Common crow ( Corvus brachyrhynchos )

178Black-billed magpie ( Pica pica )

133Red-winged blackbird ( Agelaius phoenicus )

> 316Starling ( Sturnus vulgaris )

> 316Coturnix quail ( Coturnix coturnix )

> 50Golden eagle ( Aquila chrysaetos )

10Bobcat ( Lynx rufus )

5.6

9.3

Cat (Felis libyca domestica )

Stoat (Mustela erminea)

14.1Kit fox ( Vulpes velox )

5.6Coyote ( Canis latrans )

7.5Dog (Canis familiaris )

LD50 (mg/kg)Species



Stoat trials
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Delivery and mode of action
• product is a paste  40% -mix with meat.

• after eating cats/stoats lethargic, drowsy in 20-60 mins, dead 1-3 hours.

• toxic effects of PAPP related to methaemoglobin formation.

• PAPP  rapidly converted to para-hydroxylaminopropiophenone (PHAPP) in 
the blood and this compound oxidises haemoglobin to methaemoglobin

• rapid formation of methaemoglobin- form of haemoglobin incapable of 
carrying oxygen- lethal deficit of oxygen to brain.

• depresses  central nervous system, respiratory depression and death.



Welfare Assessments-possums, 
cats and stoats

HighDrowsy-minimal 
vomiting

30 
mins-3 
hours

10 mins 
to 2.5 
hours

10 mins 
to 1 
hour

PAPP 
stoat/cats

Mod-LowTremors, 
spasms,retching,
vomiting, 
seizures

3.5-24 
hours

3 to 2230 mins 
to 2 
hours

1080

stoats/cats

HighAtaxia, 
unconscious after 
6 mins

15 
mins

12 mins3 minsFeratox®
Gregory et al 
1998 

possums

RatingSignsDeathDurationOnset



Information needs (ERMA)

• Class 1: Explosiveness – OK
• Class 2: Flammability, gases – OK
• Class 3: Flammability, liquids – OK
• Class 4: Flammability, solids – OK
• Class 5: Oxidising capacity – OK



Information needs (ERMA) cont’d

• Class 6: Acutely toxic compounds

- Acutely toxic: OK

- Skin irritants: data needed
- Eye irritants: data needed
- Sensitisers: data needed
- Mutagenic: OK
- Carcinogenic: OK
- Reproductive/developmental toxicants: ?
- Target organ systemic toxicants: OK may 

need more data



Information needs (ERMA) cont’d

• Class 7: Radioactive compounds: OK

• Class 8: Corrosive compounds: data needed

• Class 9: Ecotoxic compounds
– Aquatic effects: data needed
– Soil effects: data needed
– Terrestrial vertebrate effects: OK
– Terrestrial invertebrate effects: data needed



Summary

• Catnap® paste palatable and effective for 
cats & stoats  

• humane

• field trials planned: 
- cats    07/08
- stoats 08/09

• developing database for registration

• submit registration 2008/09



Summary: Humane VPC 

• utilising best of the old -cyanide 
exemplar

• PAPP represents the first new active 
in this field since SGARS in 1980’s

• PAPP is the only vertebrate pesticide 
designed with welfare as No.1 
consideration.

• cyanide and PAPP cause central 
nervous system anoxia, lethargy and 
death through different mechanisms.

• PAPP approach not a “one-off”

• creating platform for new generation 
rodenticides/ vertebrate pesticides.



Pipeline of  Welfare Focused  Projects   

• Feratox for foxes/ feral pigs (Aus) . 

• Feratox  dama wallabies (NZ) 

• Feratox for possums and Bennetts wallabies  (Aus) im balance/crop/forestry protection.

• Feratox for ferrets (NZ).

• Aminopropiophenone/PAPP stoats + cats(NZ)  (IA-CRC l ed for foxes/cats (Aus) . 

• Lit. review July 2007 analogues PAPP/other toxins t hat deprive oxygen to brain + CO 
releasing molecules. 

• New FRST programme Smarter Humane Vertebrate Pest C ontrol (Best of old and new ) 

• New kill traps 

Underpinned by discussions with RPCA/APVMA/ERMA/NZF SA/users/communities/professionals
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