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Addition of the Emetic Agent
PP796 to Paraquat Products

Jon Heylings

Dermal Technology Laboratory Ltd

Keele, United Kingdom @

& ' THE QUEEN'S AWARDS
FOR ENTERPRISE:

INTERNATIONAL TRADE
2016

Why has the Emetic concentration
in PQ products re-surfaced now?

-~ Department of Health project won by DTL (2018-2020) to assess
the skin decontamination of Methy! Salicylate (hydrophobic) and
Paraquat (hydrophilic) poisons

-~ Review of the toxicity of the chemicals, lethal dose in man, oral
vs skin exposure and prevention measures currently in force

-~ Collaboration with PHE, DSTL at Porton Down and Technical
Review Group of Poisons Experts

" DTL acquired radiolabelled PQ and is studying the absorption
from various formulations

-~ Reviewed the current status of PQ Registrations in 2018 and
FAO Specifications for the Technical Concentrate and
Gramoxone

SYNG-PQ-29298771



FAO Specification

Paraquat concentrates must contain the triazolopyrimidine
Con'%pognd PP796, as stipulated by the FAO for agricultural
pesticides

Important that it is included at an appropriate concentration in order
to be effective in human poisoning cases

The FAO specification as required by EPA/PMRA stipulates that

ST RD Sy oy R VS A S N ¥ o by S IE =V (e et f ey st B o f oy et
cmesis must ocour i about half an houor in ot least 50%, of cases

S

For the US TK (320g/L) the PP796 concentration must be at least
0.8g/L. This is equivalent to 0.5g/L (or 0.05%) in standard
Gramoxone which contains 200g/L paraquat ion

The ratio of 400 : 1 gPQ ion : emetic) is based on an estimation of
the effective dose of PP796 in man by Rose (CTL/R/390R) in 1976

This was ratified by the Agrochemicals Board and published

Surprisingly this has not changed since it was pointed out that the
gme;(tlp vggsé(l)neffectwe in animals and human poisoning surveys
ack in

TARLE 1

The emetic action of BP 796

Bose Nos. Vomiting % Yomiting Total dose  fmal
(955&!’\5(&
0.5 mglky 3/8 35
bog* 1.5 ma/ka 6/8 75
0.25 mgfkg 0/8 o
Pig** 0.5 mg/kg 3/8 35
1.0 mgig 5/8 83
0.1 mg/kg 4719 g
EPORT N Horkey” 2 mg X 6716
REFORT 801 CTL/R/390 (RY ey g.g ;g{ig e »
0,018 mgiky 672 4 1
Man'* 0.03 ng/kg 4737 11 2
.08 mgly 172 80 4
0.11 ma/kg 11 300 8

ta from Farrell {1890} Yol. 11,
ata from Broome (1972)
ats from Davies and Hepworth (1969)
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Mike Rose’s lab
book annotation
to generate the
11% incidence of
emesis in man at
the 2mg dose

‘Mike Rose's LabBook with & hand: drawn
-graph of thé human dose response to PP796,
fitting the Pharms volunteer data between the
primate and pig CTL data ‘
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Clinical Trials with ICI 63197 (Bayliss 1973 PH 20992B)

ALl Trials used a dose of 2uy ICI 63197 (PP796).

Trialise Centre Lisease Nos Patients Nos of Uousings Vowiting Incidences
or Yolunteers to each person

Crouvks Dundee tHormal Vol 3y i /3 -

lmvies Hanchester Endocrinology &y 1 i/6 at 454

bBavies Hanchester Glucose Tol v 1 072 -

Rery Glasgow Asthna 33 1 174 no time
quoted

Faluer Aberdeen Agthua i 1 174 no time
quoted

Beuwer Urrecht Emphysena 12p 1 g/i2 -

tecleston Edinburgh bBepression 4P 63 07252 21 day study
TDS

tagnus Birmingham Schizophrenia 6p 21 0/126 7 day study
TuS

Hag,nus Birminghan Anxlety 5P 21 17105 Yomited once

then sertled
7 day study

TUS
Yacharias Beblugton hiypervension ap 112 0/336 28 day study
Qbs
bavies Hanchester Obesity 4F 126 0/504 6 week study
TS

% incidence by dosing
TOTALS 55 471356 wr 0,3%

% incidence of Individuals
4755 or 7%

(but disease way predlspose
ot exacerbate nausea/vouwitlugl

The 4/37 (or 11% value) is based on 4 volunteers vomiting at 2mg but not
taking into account that they didn’'t vomit on the subsequent occasions they
were given this dose. There was no emesis at 2mg in either of the 2 Normal
volunteer studies. This should be 4/1356, not 4/37 in any case

The ED dose

response for the PARAGUAT TO EMETIC RATIO
emetic and the LD Emetio (£0) Poroquat (L0)
curve for PQ are 100

both quite steep.
Unique position of
having both in
multiple species
including man.

Bringing these
together by either 0

% PROBABILITY
8
.L_-.,__--—..._f..-...--_..—_-t-,.

Fi

diluting the product 15 Dose (maska) 0

or raising the emetic Dog data suggests the above ratio for effective emesis

tO an e ﬁective le\fel following o lethal poraquat dose.

in the current o PARAUST = 15 _ 100

product is likely to EMETC 015

provide a significant GRAMOXONE ~ PARAQUAT = 20 _ 400
improvement in (e BMETC 003

survival in both s{;&g&;go&e X5 EMETIC = 0.25% RATIO -%_5 B
accidental and o

SUIClda1 pOISOI’?mg GRAMOXONE L. X 2.5 EMETIC = 0.12% RATIOB%" 83
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Safer Formulation Strategy

No disagreement that a higher emetic concentration in paraquat
products should be evaluated

Magnoxone delivered the PSAC requirements. It contained 5X

emetic built and higher gel built into a 200g/L product

Cost constraints of circa £30m /annum plus a new emetic plant
forced a reduction to 3X emetic (1.5¢/L) and lower gelling
capacity that were finally used in Inteon

Improvement in survival was demonstrated in Sri Lanka and was
in line with expectations

A new Inteon with 2.5 g/L emetic would further improve survival
but questions would be raised on the selection of the original
concentration of 0.5g/L

1902049

Recent publication
from EPA shows that
there are still a
significant number of
accidental poisonings
in children.

If an effective emetic
concentration had
been present in the
product that met the
FAQ specifications
and regulatory
requirements then
these children may
well have survived!

hitps e ep8 pov

Patagual Denlonde One Sip Can Kit | Ocoupational Pesode Swiety aod Heath { US EPA
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We're pmade somme changes o FBS gov. I the mfran
ey be abde o God o ot the FPY Wb Archive or the January 19, 2017 Web & s

1atsen 3 are Jooking for 15 not Rers, you
307 Wek Saapsbior

SEPAE e
Paraquat Dichloride: One Sip Can Kill

«n.gspaol

O this page:

ccidental pois proble
» Recont deuths from the accidental ingestion o
« Parayuat use profile
« EPA incidens investipation
I »‘;EI".

* LDA response
ichloride infs

The Accidental Poisoning Problem

‘The California Poison Control System and the Central California Chikleen's
Hospital reviewed data from 1998-2009 and identified more than 1,400 cases of
accidental poisonings caused by storage of non-food substances in soda bottles,
unimarked hottles, cups or glasses. Several of the deaths invelved the aceidental

ingestion of pesticides, including paraquat. £

Recent Deaths from the Accidental Ingestion of
Paraquat

The California Poison Control System and the Americas Association of Poisen
Control Centers (AAPCC) recently sent letters of concern to EPA regarding 2
series of deaths from accidental ingestion of the pesticide paraquat in the San
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