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Question-feedback at any stage

• pros and cons- secondary poisoning 
-welfare

• use of toxins/traps within IPM
• general comments



Content

• Context
• Change pressures
• Traditional products 
• Technical issues
• Low residue-risk alternatives
• Product Pipeline/SPC
• Future Products
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Vision and purpose
Trusted provider of cost-effective, humane and 
environmentally friendly pest control products.

Listening 

Smart pest control tools

Efficacy, reduced non-target impacts and welfare

Accessible-easy to use

Collaboration and partnerships

“Stakeholders provide specifications”



• Societal expectations
– Community leadership 
– Environmental safety 
– Welfare

• New technologies
– More effective low risk control tools
– Product specs defined by users

The Changing Face of Pest Management
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What are the options?
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Traditional Poisons
• 1080 since 1960’s controversial-secondary poisoning

• Phosphorus registered > 40 years- inhumane and unpleasant

• Brodifacoum inhumane, persistent, used worldwide for rodent control 
around houses.  

• Pindone registered >  20 years for rabbits. Ineffective on possums.

• Cyanide Paste registered > 50 years in NZ. 

• Strychnine persistent in carcasses/inhumane. 



1080 

Pros
• effective
• cheap 
• low environmental persistence

Cons
• controversial
• fuels distrust
• compliance costs
• secondary poisoning risk to dogs 
• not  favoured or available to community groups



1080  in decomposing possums (1080  in decomposing possums (µµg/g) can g/g) can 
persist for >3persist for >3 --4 months4 months





Brodifacoum

Pros
• effective
• antidote available
Cons
• very persistent
• high secondary poisoning risk
• widespread contamination of wildlife and game 

possible
• expensive compared with 1080 or cyanide
• possums take 2–4 weeks to die



Brodifacoum in possums 
( 0.1 mg/kg) Eason et al 1996

months
9





An Ideal Toxicant

Biodegradable

Affordable

Antidote

Humane

Publicly acceptable-peoples 
choice

Low chance of secondary 
poisoning

Low chance of primary 
poisoning-non-targets

Non-persistent in livestock



Platform R &  D (1995-2007)

• Safer more effective forms of cyanide
• Alternatives to 1080
• Low residue/secondary poisoning risk 
• Humane poisons and traps



Low residue/secondary 
poisoning risk



Feracol ®

• Available to communities 
• Can rapidly reduce possum numbers (an acute toxin)
• Low risk  secondary poisoning
• Sub-lethal doses metabolise/excreted
• Much less toxic to birds than 1080
• A useful single-dose alternative 
• No long-term residue risks in sub-lethally exposed 

animals
• Registered for possums
• Internationally registered to kills rodents 



Feracol®
• Summary of secondary poisoning trials

Eason & 
Wickstrom 
2000

No toxicosis in 
dogs receiving 1 
or 2 carcasses.
5 carcasses mild  
changes.

Fed possum 
carcasses (after 
poisoning with 
0.8% 
cholecalciferol 
baits)

Dog

Eason et al. 
1996

No toxicosis
Non-significant 
increase in 
plasma Ca++

Fed possum 
carcasses for 5 
days (after 
poisoning with 
0.8%  baits)

Cat

Marshall 
1984

No clinical signs 
of toxicosis
No pathological 
abnormalities

Fed rat carcasses 
for 14 days (after 
poisoning with 
0.08%  baits)

Dog

AuthorResultTreatment



Defining low residue options: 
persistance first vs second generation 
of anticoagulants in rats (Fisher, O’Connor, Eason 2003)
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Brodifacoum t1/2 113.5 days

Coumatetralyl t1/2 62 days

Warfarin t1/2 26.2 daysDiphacinone t1/2 3 days

Pindone t1/2 2.1 days



RatAbate®

• > 5 years work to ID potent but not persistent AR
• contains diphacinone
• in liver >I week
• potency = coumatetralyl
• no bioaccummulation
• excellent choice to integrate with Fercol® and 

Feratox®
• use alongside Feratox® reduces rodent 

interference and risk of cyanide to weka 
• lower primary and secondary poisoning risk to 

all non-targets vs SGARs



Welfare



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



Improving humaneness  of  VPC 
through choice of active

• combining the best of 
the old 

• and a new candidate

cyanide

para-aminopropiophenone
PAPP

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

Of the two cyanide is the better 
understood (in NZ)



Feratox®
• Community use and support (NZ)
• Cheap 
• Suitable for Tb/conservation/fur/carcass monitoring
• 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

LowExternal 
bleeding, lame, 
crouching

21 
days

7 days14 daysBrodifacoum
Litten et al 2002

Mod-lowTremors, 
spasms,retching,
vomiting, 
seizures

11.59.5 
hours

1.5-2.5 
hours

1080
Litten et al 2007

HighAtaxia, 
unconscious after 
6 mins

15 
mins

12 mins3 minsFeratox®
Gregory et al 
1998

RatingSignsDeathDurationOnset



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. 







Current Platform  

• Feracol® (Cholecalciferol) Registered   
2002. Low secondary poison of dogs 

• RatAbate® (Diphacinone). Prod Re -eg  
January  2007 Anticoagulant for controls 
without bioaccumulation.

• Feratox® Registered 1997 Humane, no 
secondary poisoning, safer

• Kill traps e.g. Warrior
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Pipeline of Products for NZ Specific Needs  

• Zinc phosphide Encap for possums. Prov reg. 2006 Final applications  
ERMA/ NZFSA (06/07). Low 2º poisoning risks. Developed with Pest-tech

• Aminopropiophenone/PAPP cats +mustelids. Prov  reg Jan 
2007. Filing NZ/Aus (07/09) DOC/  IA-CRC et al; wel fare with 
predator control.  

• C + C Prov reg 2006. Filing for possum control 2007; anticoagulant with low 
residues, shorter time to death than SGARs. Developed with Pest-tech

• Multispecies baits



Para aminopropiophenone (PAPP)

• Selective for predators
• Metabolised very quickly
• Low secondary-poisoning risk
• Achieves high kills 
• Antidote
• Proven paste product in development
• Humane in stoats and cats 



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-
(some vomiting in cats < 20%, none in stoats with current formulation).

From welfare perspective formulation and dose that delivers rapid effect critical –as for 
cyanide



Pipeline of  Welfare/Alternatives to 1080 
Focused  Aus/NZ Projects   

• Feratox for foxes (Aus)

• Cyanide pellets for feral pigs (Aus) . 

• Feratox  dama wallabies (NZ) 

• Feratox for possums and Bennetts wallabies  (Aus) 

• Feratox for ferrets (NZ).

• Aminopropiophenone/PAPP stoats + cats(NZ) + foxes (A us) . 

• New kill traps 

Underpinned by discussions with: –
RSPCA/ERMA/APVMAusers/communities/professionals



Summary: Current New Products and 
Looking Ahead

Feratox

1997

New  
delivery 
systems
Feratox

Feracol and 
RatAbate + 
integration 
for SPC + 
Warrior trap

PAPP, ZP 
C+C,DF

+new delivery 
systems , ms 

baits and traps

FOR IPM 

1997-2007

1997-2007

2007-2010

Post 2000

Pre 2000



Feedback

• vpc-welfare-comparative assessments?
• comfort level with cyanide?
• role of an alternative toxin in possum/wallabies

control? 
• general comments on PRODUCTS?


