
A3R: Pain & Inflammation

to

Inhibits	incoming	
pain	signal	in	brain

Activates	descending
systems	that	attenuate

pain	signal	at	spinal	cord	

Brain: inhibits N-type Ca2+ channels and excess cell
excitation

Sp. cord: inhibits excess microglia and anomalous
convergence of neurons
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§ Non-opioid (MOR, DOR or KOR)
§ Non-NSAID
§ Inactive at other receptors
§ Inactive at uptake transporters
§ Inactive at ion channels

§ Orally active
§ No ECG effects
§ Phase-2 metabolism (fewer DDIs)
§ APAP precursor? [      ] (no liver tox)
§ Additional MoA?

Extracellular

Transmembrane

Intracellular

Binds to orthosteric site
with low affinity … 

… and binds to several 
allosteric sites (A3RM) 

…

Computer modeling at A3R

As NTM-006 (blue) slides up 
into the N-terminal binding 

site, adenosine (red) appears to 
flip into a new orientation … 
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NTM-006

Pre-test 23 h post
yeast

1 h post
drug

Antinociceptive effect in phenylquinone-induced 
abdominal irritant model. * P < 0.05. Mice

Antihyperalgesic effect in carrageenan(Cg)-
induced thermal hyperalgesia. Rats. 

Antipyretic evaluation at 600 mg/kg, p.o. in a 
yeast-induced pyresis model. Rats.

Antinociceptive Antipyretic

Active in Animal Model of Neuropathic Pain

Sciatic nerve

§ Carrageenan-induced Neuritis (rat)

§ Model of tactile allodynia

Carrageenan 
gauze
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GBP 50 mg/kg Ipsi

NTM 300 mg/kg ipsi

Source of Variation

Interaction

Force

Treatment

P value

0.2627

< 0.0001

0.0090

**

*

*P<0.05, **P<0.01,
Bonferronni post hoc
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Gabapentin (50 mg/kg, po)

NTM-006 (300 mg/kg, po)

CLINICAL RESULTS1,2

Summary

References

Chronic inflammatory arthritis and chronic-pain model in the rat1,2
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NTM-006, 4 h
ED50 = 351
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Formalin model of chronic (neuropathic)
pain in the rat1,2
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(1 rat from Gr 1, 2, 3, 4, 6 and 2 rats from Gr 5 excluded)
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1Gelotte et al. (2022). First-in-human study to evaluate the safety, tolerability and pharmacokinetics of a novel analgesic and antipyretic 

drug with structural similarity to acetaminophen. Regul Toxicol Pharmacol 134:105236. 
2Gelotte et al. (2023) JNJ-10450232 (NTM-006), A novel non-opioid with structural similarities to acetaminophen, produces relatively long-

lasting analgesia after a single dose in patients undergoing 3rd molar extraction. Regul Toxicol Pharmacol 105480  

• NTM-006 (previously JNJ-10450232) displays orally-active and long-acting activity in preclinical models of acute and 

chronic/neuropathic pain, inflammation, and fever

• This profile is consistent with combined mechanisms of action, putatively acetaminophen-related and adenosine-3 

receptor related

• Clinical results from a 3rd-molar extraction model reveals efficacy, long duration of action, and good safety profile

The Adenosine-3 Receptor as Analgesic Target: Computer Modeling of Allosteric Interaction
Robert B. Raffa, PhD; Joseph V. Pergolizzi Jr., MD; Michael Innaurato

Neumentum, Inc., Summit NJ
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