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·rwo quest~i o~n ~posed ~by ~E~P ~i ~n 
~i cu ~i o~n ~P~iece o~n ~Paraquat ~l ~nteo~n, rece~ived 4 ... 20 ... os 

tlllh e 11111pa 1111ra q u at 111111o1111111"""""'llllll1111n teo 1111n "'f O 11111r11111m u 111111atiiiiiio1111n? 

11111ea1111r eviiiii de 11n ce iiiii 11n tllllh e dog 

lll[)og 111modelllll iiiiis 1111rellllleva11nt to llllhu111ma11n 

2. Is the paraquat lnteon formulation safe for humans at the 
high exposures achieved after accidental or deliberate 
ingestions? 
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~For~mu~lat~i o~n ·rer~m U ed 

Gramoxone 200 g/I Non lnteon Global, not reg. in US 

Gramoxone US 360 g/I Non lnteon US Voluntary cancellation 
request 

lnteon 200 g/I lnteon Global, not reg. in US 

lnteon US 240 g/I lnteon Registered in US 
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~l ear ~Ev~i de~nce ~i ~n t~he og ... ac~kgrou~nd 

'Y Gramoxone data based on 200g paraquat/I with built in 

wetters 

'Y Widdop et al 1977 - mortality at 1 Omg paraquat/kg 

'Y Syngenta data (1987) confirmed median lethal dose (MLD) 

in dog to be 12mg paraquat/kg for Gramoxone formulation 

(0.5g/I emetic) 
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~l ear ~Ev~i de~nce ~i ~n t~he og ... ac~kgrou~nd 

These data provide the rationale for not testing Gramoxone 
at doses greater than 8 mg/kg (sub-lethal) 

'Y Higher doses of Gramoxone (e.g., 16, 32, 64, and 128 

mg/kg) doses would have resulted in mortality 
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~l ear ~Ev~i de~nce of ~l ~nteo~n US Safe~n~i ~ng ~i ~n t~he og 

All dogs survived lnteon US doses at 32, 64, and 128 mg/kg 

'Y The peak paraquat plasma concentration following dosing 

with lnteon US at 128 mg/kg was similar to that following 

dosing with Gramoxone at 8 mg/kg. 

'Y Greater than 1 OX improvement in oral toxicity in dog with 

lnteon and lnteon US 
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~I ~l~m~proved ~l~nteo~n Safe ue to ~l~ncreas~i~ng ~E~met~ic? 

Increasing emetic level in Gramoxone offered only limited 
protection and posed its own clinical risk issues 

~ In US Gramoxone Max is a 360g paraquat/I which will be 
more toxic on a volume basis 

~ lnteon changed mechanism to acid triggered gelling, 
changed site of absorption to the stomach resulting in more 
productive emesis 
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ra~moxo~ne:: ~i~nf~lue~nce of ~i~ncreased e~met~ic o~n ~pea~k ~p~las~ma 
~paraquat ~leve~I ~i~n dog 

12 0.5 g/L emetic 

10 \ 

Chance ormortalit 

4 L-_j_~---------==========-::::::::====----------=2~.4~g/L emetic 

2 

0 ---j--~-~--~-~-~-~--~-~-~-~--~--

0 10 20 30 40 50 60 

mg paraquat ion/kg 

SYNG-PQ-01666218 



mpairooson of 24h p~ m pairaquat. AU ~s oon ct 

45 

40 lliitaJl!fea ,lalfiililf''''' 
35 Gramoxone 

wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww 

~. ,..q 
.......... 30 s 
bb 
3 25 
u 
~ 
~ 20 Chance:nf martalit 

:...... 
;::I 
0 ,..q 15 

"'i" 
N 

10 

5 

0 

0 20 40 60 80 100 120 140 

mg paraquat ion/kg 

I _...._ Gramoxone ·····e- Gramoxone additional emetic --+-- Inteon US I 

SYNG-PQ-01666219 



~~ 
ara uat eve~~s ~~~n 

12 

10 

Gramoxone 

2 

0 100 200 

er ea~k ~~as a 

AUC shows a similar pattern 

300 400 500 600 700 800 

mg formulation/kg 

I _..__ Gramoxone --- Inteon US I 

SYNG-PQ-01666220 



·rwo quest~i o~n ~posed ~by ~E~P 

tlllhe lllh iiiii g lllh ex1111pos u 11111res a c lllh iiiiieved a, e 1111r a cc iiiiii de 1111111ta 111111 o 11111r 

de 111111 iiiii lllllbe 1111rate iiiii 1111111gestiiiiio1111111 s? 

1111:::::>1111ro 111pe1111r e11nd llllPO iiiii 11nt "fo 111r assess1111me11nt 

S1111peciiiiies diiiii' e1111re11nces iiiii11n toxiiiiiciiiiity 

1111::::::::::::::xt1111ra 111po 1111atiiiio1n f 111ro 111m llllh u 1111m a 1n iiiii 11n g estiiiii o 11n s 
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r~it~ica~I e~nd ~po~i~nt for ~hu~ma~n ~is urv~iva~I 

Basis of safening should be survival with no progressive 
lung lesions 

Observations in the dog at 602mg of lnteon US /kg 

'Y No mortality at this dose 

'Y Minimal lung lesion, nonprogressive, only seen in 1 of 3 
animals 

Conclude 602mg/kg lnteon US is the appropriate dose for 
risk assessment while for Gramoxone the range is 37 to 66 
mg/kg depending upon the formulation 
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~l ~nteo~n S:: 
toxJi co~k~i ~net~i 

o~n ~iderat~io~n of ~l u~ng ~pat~ho~logy fro~m 
~i ~n t~he dog 

All dogs tolerated well highest dose of 602mg of lnteon US/kg bw 
and there was no clinical evidence of toxicity 

No pulmonary auscultation 
No effect on clinical chemistry 
Minimal bodyweight loss quickly recovered 

Small, discoloured areas (<1 cm2) were present in the left and right 
apical lung lobes of Male 2 at post mortem examination. Not seen in 
other dogs 

These were areas of 1111miiiii11r1iiiii1111m 11111 interstitial fibrosis, interstitial 
pneumonia, alveolar macrophage infiltration and pneumonocyte 
hypertrophy. 

Although considered to be treatment related, not life 
threatening and not progressive. 
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XD7201 Dog 3. Lung: Junction between affected and normal appearing alveoli. Note the 
absence of progressive alveolar changes. 
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~Re~l eva~nce of og ata to ~Pred~i ct ~Hu~ma~n Safe 

Comparison of Dog and Human GI Tract 
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B c B 

A 

man dog 
D 

Variations in types and distribution of gastric mucosa 

A = Proper gastric B =Cardiac 

C =Stratified squamous non-glandular D = Pyloric 
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Initiated by local irritation and/or similar neural reflex 
pathways to/from CNS 

8- 72 hrs 6- 8 hrs 

3-4 hrs >4 to <8 hrs 
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u a~n:: oou ~~rre~~e a~nt 

a~n ~h s~~ ~~ 

Upper GI (stomach and small intestine tract) Microflora 
Numbers 

Human: 0-5x10/gram wet weight 
Dog: 4-7x10/gram per wet weight 

Types 

~nat y 

Human: predominantly bacteroides and bifidobacteria 
Dogs: predominantly other flora, e.g. E. coli, streptococci, C. 
perfringens, lactobacili 

11111 

u11 11111 111rw1 u11t "flll 
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Su~m~ma :: og ~i a a~l~id ode~I for ~l~m~prov~i~ng t~he Safe of 
~Paraquat ~Fo~l~low~i~ng ~l~ngest~io~n 

~ The dog is physiologically and anatomically a valid 
model for testing the improvements in this formulation 

~ > 1 Ox reduction in absorption is demonstrated in dogs 
for lnteon 

~ > 1 Ox reduction in acute oral toxicity in dogs for lnteon 

~ Formulation change will save human lives 
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~Re~leva~nce of og ata to ~mou~nt ~l~ngested ~by u~ma~n 

S 1111pec iiiies Ill[) iiiii e1111re11nces 

11111"""""11111u1111ma 11n lllll 11nc iiiii de11nce 

11111::::::::::::::xt1111ra llllPO 11111atiiiiio11n ·f1111ro 1111m llllh u 1111m a 11n iiiii 11n g estiiii o 11n s 
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S~pec~ies d~i ere~nces ~i ~n acute ora~I toxJi c~i 

Species 
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Dog 
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Median Lethal Dose 

(MLD) paraquat ion 

mg/kg 

----100 

----12 
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Ingestion incidents in US 

./ On average - 2 to 4 fatalities per year in the US (Actual , not theoretical) 

Accidental and Intentional 

./ Volumes ingested (accidental versus intentional) 

./ Vomiting occurs rapidly 

./ No incidents with INTEON since introduction in fall '05 

Rest of world 

./ Mexico ~ 20 - 45 per year 

./ Rest of World - significantly greater in some countries 

The lnteon formulations are safer and will significantly improve 
survival worldwide 
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~Est~i ~mated ~hu~ma~n ~i ~nta~ke a~nd urv~iva~I 

Pond 1990 estimated the MLD of Gramoxone to be 15 - 25mls (3 -
5g paraquat ion) 

Equates to ~so - 80mg/kg for 60kg human 

Equates to ~50°/o survival 

From the previous distribution of intake of those deliberately 
ingesting paraquat formulations 

Median intake is approximately SO mis ( ~1 Og paraquat 
ion) 

Overall survival from this population was ~25°/o 

27 -------------------------------------------
SYNG-PQ-01666236 



Surv~iva~I w~iU ~be ~i ~m~proved 
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SU 

Studies Show > 1 OX Improvement in Oral Toxicity in Dog 

~ Dog Model is Relevant to Human 

~ Formulation Will Save Human Lives in US and Globally 
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, 9 hospitals involved 

, - 350 Gramoxone cases (06/03 - 08/04) 

, Introduced lnteon 09/04, later discovered 
formulation separation problem 

, Closed to new cases 01/26/06, at that 
time 224 confirmed INTEON ingestions 
(predominantly intentional) 

, Criteria for survival: patient alive 3 mo. 
after release from hospital - end 04/06 

, Independent experts meet May 30, 2006 

, Summary of findings expected 06/06. 
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Comments: 

You're not going to put the Sri Lanka study results on the slides?? 
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hnteon S~r~i ~Lankan fo~r~mu~lat~ion: ~IUust~rat~on of fo~r~mu~lat~ion ~pa~rat~ion 

Homogeneous formulation: 

200g/l paraquat 
l.Sg/l emetic 
9g/l alginate 

~lOOg/l surfactants 

Surfactant rich dispersed phase 

Aqueous phase 

Days to n1onths 

Ton: 

Decreased Paraquat loading 
Increased Emetic loading 

Greatly increased Surfactant loading 
Decreased alginate 

Bottom: 

Increased Paraquat loading 
Decreased Emetic loading 

No Surfactant 
Slightly increased alginate 
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Speaker Notes: 

The analytical profile of bottom phase is very similar to US formulation 

NB - no visual difference between homogeneous and separated formulation (recall demonstration), even in clear packs - and sales packs are essentially opaque (recall 
demonstration) 
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~haUle~nges ~i ~n t~he ~l ~nter~pretat~i o~n of t~he ~bservat~i o~na~I 
o~n~i tor~i ~ng data 

Separated lnteon formulation in Sri Lanka [A3879BU] 
It is safer than Gramoxone 

Not as safe as homogenous Sri Lankan lnteon form. 

Not as safe as the US lnteon formulation 

'Y Study conduct and data collection 
Quality control checks on the hospital records, analysis 
(plasma and urine) and follow up survival data ongoing. 

Estimating ingested volumes 

Variable circumstances 
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'Y Dog is a valid and a useful model to predict human 
outcome 

'Y We expect even greater safety with the US 
formulation compared with current formulation in Sri 
Lanka 

The US formulation showed > 1 OX safening in dogs 

US formulation does not separate 

'Y Changing to INTEON formulations will save lives in 
the US and Internationally 
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