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New VTA registrations

3 approaches

Already in use
-Feratox®

New to NZ
-ZP

Novel VTAs
-PAPP & SN 

& others



What is sodium nitrite?



What is sodium nitrite?

• NaNO2

• meat preservative

• toxic at higher doses



NZHerald August 
2006 
Auckland man was 
almost killed by a plate 
of poisoned meatballs 
The "deadly meatballs" 
level of the 
preservative sodium 
nitrite  was 344 times 
the permitted level for the permitted level for 
cured meats…. 
meatballs had 
43,000mg/kg; the 
maximum permitted is 
125mg/kg….”tasted 
bitter had to add 
heaps of tomato 
sauce”

(Antidote MB) 



Why sodium nitrite?
• Australia 1080/warfarin/ pig control- humane? 

• 1985-Dave Algar  rejected >2005 revisited 

• New technologies

• CNS anoxia-like PAPP

• Data base for registration

• NZ – 1st pig toxins, POSSUM TOXIN? 

• SUBSTANTIAL Aus $



Initial research and development 
question?

• Can we mask bitterness without tomato 
sauce?



SN Lab screening

• taste test-dab minute 
amount on tongue score 
1-10

• behaviour in soln 20°C • behaviour in soln 20°C 
vs. 37°C at pH 1-10

• bitterness masked
by microencapsulation   
still releases SN



Second stage research and development 
questions?

• Is it toxic to possums?

• Can we:-
- build on Australian experience?
- improve bait palatability in pigs and possums?

• Low cost  encapsulation?

• Welfare?



Caged possums-lightly fasted -20 gm bait 
(June 09)

Formulation Ratio SN/Bait Mortality

Lipid 80/20 1: 10 9/10

Lipid 80/20 1: 40 3/5

Lipid 60/40 1:10 4/5

Enteric coating Mark 1 1:10 3/4

Unencapsulated 1:10 1/4  bait rejected  



Possums initial results

• encapsulation improved palatability/toxicity

• received doses of between 50 -750 mg/kg bait-
20/28 died 

• LD50  120 mg/kg

• Lipid encapsulation  costly



Low cost enteric MK2 vs lipid (Nov’09)

Encapulant died total mg time to 
death

Stage 1

MSN (Lipid) 3/4 308 91-117MSN (Lipid) 3/4 308 91-117

MSN (E) 4/4 304 78-107

Stage 2

MSN (E) 8/8 351 72-130



Welfare in possums

Unconscious Death Signs Rating

MSN 40-90 mins 60-120 mins Lethargy-blue 
paws

High

Feratox ®Feratox ®
6 mins 18 mins Staggering –then 

prone
High

1080 9.5 hours 11.5
Hours 

Tremors, 
spasms,retching,vomiting

, seizures
Mod (–low)

Brodifacoum 6-13 days
21 or more days External bleeding, lame, 

pain. Poor



Possums summary
• new low cost enteric MK2 works well

• improved palatability/toxicity

• animals died humanely

• death approx 2 hours or less after eating 5-18 gms of bait
“ no signs or symptoms except the possum going to sleep and dying 

within an hour and a half”

“They have a blue nose and paws, symptoms of MtHb”. (One or two 
animals regurgitated some bait)



Pilot NZ pig trails (2008)



NZ pig data 2008

• Tech grade SN deterred. 

• 0/6  died ate. One affected but recovered. 

• Microencapsulated SN palatable, effective + humane

• 13 of 15 pigs (87%) killed quickly

• 2  survivors did not eat a lethal dose, one  a reluctant feeder, even 
of non-toxic material, and 2nd being sub-lethally dosed after spilling 
the bait.



Low cost enteric
MK2 vs lipid (Sept’09)

Encapulant died mg/kg Time to 
death

MSN Lipid 4/4 263 447MSN Lipid 4/4 263 447

MSN (E) 4/4 74 258



NZ/Aus pig data 

• new low cost encapsulation works well
• improved palatability/toxicity
• more small and larger field trials being scheduled 



SN a rodenticide?

Oral dose SN Mortality

240 mg/kg 6/6

120 mg/kg + omeprazole 6/6

120 mg/kg alone 3/6

40 mg/kg 0/6



Summary rat trials

• unencapsulated SN scattered

• encapsulated SN eaten

• can only kill few fasted rats• can only kill few fasted rats

• rats can eat 1-3 gm SN overnight –despite bolus LD 50 
approx 120 mg/kg

• toxicodynamics limit rodenticidal use



MtHb induction vs time:-why rats survive, 
pigs and possums killed?
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Summary of possum and pig cage 
& pen studies

• Encapsulated important-palatability

• High MSN/bait ratio 

• SN-humane/ effective for larger pests-that eat 
relatively quickly at bait stations

• Cost effective formulation



Australian field trial data using same Connovation 
MSN (pers comm Steve Lapidge)

• Glenrock Station 
(March 09) 90% kill
• Namadgi 
(May 09) 65% kill(May 09) 65% kill
• Kimberley under way



R and D +Registration Pipeline

New 

Products

•Optimse bait palatability and delivery  
systems

•Acclerate field trials possum/pigs in 2010 

•Assembling registration dossiers 2009/10

New 
entrants:

New 
humane 
PAPP like
toxicants 

Sodium nitrite 
possums/pigs PAPP

inventors, researcher, manufactures, accountants,  registration specialists,  professionals users close uncomplicated collaboration



• New product for feral pig control 2011
• Alternatives to 1080 for possums 2011

• Regional Council and Jack Craw– feral pigs

Targets +acknowledgements

• Regional Council and Jack Craw– feral pigs
• DoC and Connovation- rodenticide exploration
• AHB for possum R and D


