Novel, Non-Addictive Opioid Dimer DMX-101 Targets Peripheral Opioid Receptors
For Treatment of Chronic Pain without Risks Associated with Traditional Opioids
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Background

Although traditional opioids are effective in treating chronic severe pain, they are associated with significant CNS-mediated side effects and exposure of patients to risk of dependence [1]. Exclusive targeting of peripheral opioid
receptors without CNS exposre should provide safe and effective management of chronic pain without the risk of addiction [2,3]. Despite up to 80% of apioid receptors located outside the CNS also mediating opiate analgesic

effects [4], there is no available drug that acts at peripheral opioid receptor sites for the management of chronic pain.
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Study 1: Hyperalgesic Effect of DMX-101 vs. Placebo
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Paradigm:  Spinal nerve ligation at L5 and L6 in rats (Chung)
Treatments: ~ Single doses of subcutaneous DMX-101 10-200 mglkg, oral gabapentin 100 mg/kg, and vehicle
only

Assessment: Withdrawal response to von Frey filament pressure to the left paw
Time: Baseline, 1 hour, 3 hours
Results:  DMX-101 100 mglkg and 200 malkg slcled satistcally signiicant reducton in hyperalgesia at
3hours. These effects were comparable to that seen with 100 mg/kg oral gabapentin (threshold
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Study 2: Hyperalgesic Effect of DMX-101 vs. Eluxadoline and Placebo
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Paradigm:  Sphincter of Oddi (SO) constriction model in guinea pigs
Treatments: ~ Single doses oral DMX-101 5 mg/kg, eluxadoline 5 mg/kg
Assessment: SO muscle tone measured by manometry

Time: Up to 25 minutes post-dose

Results: Partial mu agonist/full kappa antagonist DMX-101 decreased SO pressure relative to baseline
while full mu agonist eluxadoline increased SO pressure.
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Paradigm: ~ Single ascending and multiple dose safety and pharmacokinetics studies in healthy
adult volunteers

Treatments: DMX-101 5 to 800 mg and matching placebo in single dose
DMX-101 5 to 400 mg and matching placebo in multiple dose

Assessment: Plasma levels and safety assessments including pupillary, liver function studies, and lipase and
amylase levels

Time: UP to 72 hours (single dose)
Last dose (multiple dose)
Results:  DMX-101 is rapidly absorbed with biomodal distribution (Figures 5a and 5b). There was no

metabolism to buprenorphine. Tmax 7-8 hours; T1/2 >24 hours. At all doses, DMX-101 was
safe and well tolerated. No pupillary constriction.
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Absorption profile of up to 50 mg appears to be dose dependent, whereas 100 mg and above, there is

saturation and a plateau in plasma levels
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Paradigm: Improvement in abdominal pain and stool consistency in IBS-D patients
Treatments:  Daily single dose for 12 weeks DMX-101 50 mg and 100 mg and matching placebo

Assessment: Patient impressions of clinical efficacy, quality of life, and safety assessments including
pupillary constriction, liver function studies, and lipase and amylase levels

Time: Daily diary assessments (Bristol Stool scale for change in stool consistency and VAS scale
change for change in abdominal pain vs. baseline)
Results: In compliant patients (target Phase 3 patient population), composite response in DMX-101

100 mg cohort was significantly better than placebo. Robust evidence of target (per
opioid receptor) engagement. There were no serious adverse events, including opioi
CNS effects
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Conclusion

DMX-101, a new chemical entity, demonstrated safety and robust engagement
with peripheral opioid receptors in preclinical and clinical studies without the
unwanted CNS side effects or acute pancreatitis risk of traditional opioids.
Potential applications include:

+ Chronic pain

* Gastrointestinal disorders
Societal Impact: Potential to decrease reliance on addictive opioids and
prevent future cases of opioid abuse and dependence.
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