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Pain is a major problem worldwide

#1  $740 4.6hr R

reason to visit billion annually lost per worker 191 million opioid
the doctor in the US each week prescriptions

In NZ, 1 in 5 currently suffer from chronic pain
¢ 6 & o o

>700,000 adults in NZ
experiencing pain almost every

The development of effective analgesics remains a high priority




Chronic pain is complex
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Chronic pain is complex

40% of chronic pain sufferers report insufficient pain control
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The problem with current treatments

Addiction

Mu opioid /

receptor agonistS ———— Tolerance
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2001-2003 2011-2013

In NZ daily doses/million inhabitants has quadrupled

Berterame, S., et al. The Lancet 387(10028): 1644-1656



data

Americans consume more opioids
than any other country

Standard daily opioid dose for every 1 million people
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Fentanyl linked to 11 deaths in New
Zealand since 2011
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Fentanyl has long been used in hospitals and hospices for care of chronically ill and dying patients: now it's been
seen at a festival.

Fatal opioid overdoses in Australia
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Research strategies to combat chronic pain

4 1.Are there better drug targets?



Research strategies to combat chronic pain

Conotoxins

Peptide
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Research strategies to combat chronic pain
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1.Are there better drug targets?
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https://www.callaghaninnovation.govt.nz/

Research strategies to combat chronic pain

€ .4 1. Arethere better drug targets?

2.Can we make better drugs to existing targets?
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Morphine Fentanyl
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Novel mu-opioid agonists

N Prof. Tom Prisanzano

EoNe CogMe Dr Rachel Crowley
Co,Me ) ) Sam Williamson
Sal A Herkinorin
EC.,= 0.04 nM ECg5= 40 nM

K /u>4.0X10 / K/l = 4.25

Salvia divinorum

Kurkinorin Kurkinol
K/U <8,000 k/H <10,000

Crowley et al. J. Med. Chem. 2016 Bias = 0.57 Bias = 0.14



Morphine Fentanyl
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Chemotherapy induced neuropathic pain
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Chemotherapy induced neuropathic pain
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Mechanical Allodynia
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Kurkinorin and Kurkinol have reduced abuse potential
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Kurkinorin has reduced inhibition of gut motility
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Humidified Carbogen
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Bias Factor: 0.57 Bias Factor: 0.14
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Novel kappa opioid agonists
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Chemotherapy-induced neuropathic pain
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Do mixed opioid KOPr/DOPr agonists improve the side
effect profile of selective KOPr agonists?

MP1104
I RS
| | Dr Susruta Majumdar
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Receptor Binding: KOR>MOR>DOR WﬁShlﬂgtOD
K M) University
MOR-1 KOR-1 DOR-1 In St.Louis
MP1104 0.021+ 0.0064% 0.08=% 0.019 R. Uprety and
0.003 0.002 GW, Pasternak
U50,488 0.73=+0.
32

Varadi et al. ACS Chem Neurosci. (20
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Aversive effects are attenuated via DOPr
agonist effects
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Chronic MP1104 treatment effects on Neuropathic pain
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Chronic MP1104 treatment effects on Neuropathic pain
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Chronic MP1104 treatment effects on Neuropathic pain
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Chronic MP1104 treatment effects on Neuropathic pain
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1.Are there better drug targets? YES

2.Can we make better drugs to existing targets?
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Do G-protein biased opioid mu-opioid agonists
make better, safer pain medicationsmedications?

Cell

Bias Factor and Therapeutic Window Correlate to
Predict Safer Opioid Analgesics
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