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Patent protection for PI-111's dual mechanism

3.2%

greater reduction in motor activity vs. vehicle in rota-rod testing

ZERO

topical muscle relaxants exist on the market today

NO CNS Involvement

Hence, no sedation or cognitive impairment — unlike prescription relaxants

THE CHALLENGE

MECHANISM OF ACTION
Inhibits voltage-gated
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sodium channels Nav 1.4

VALIDATION DATA INTELLECTUAL PROPERTY

4+ Muscle twitch experiment — in vivo
4 Isolated muscle study — in vitro

4 Rota rod study — invivo

Granted patent US 8,853,189 B2 — muscle-spasm inhibition, incl. combo with anti-
inflammatories (e.g., diclofenac)

Application filed Dec. 2023 — PI-111 + anesthetic agents

Skelax}“ 4+ Open field test — in vivo
Robaxin Acts locally on muscle o 20 Application filed Dec. 2023 — PI-111 + osmotic agents
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4+ G-forces trigger significant muscular spasm in Air Force pilots, undercutting combat readiness Vehicle 001% 005% 0.10% 050% 1.00% 0 BUILT FOR THE COCKPIT
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Rotary- and fixed-wing vibration compounds the problem; heavy helmets add further strain Avoids Cockpit-DisquaIifying Side Effects
4+ Root cause: muscle spasm and tightness. Requires significant rest for muscle to relax. Pl-T" Mechanism Of Act ion: % Because PI-111 acts IocaIIy at the muscle rather than through the brain, it
Fast, Localized Muscle Relaxation £ 2, I avoids the drowsiness and cognitive impairment that make CNS-acting
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Failure of muscles to relax is often the true root cause of spasm-related pain. IS =R = relaxants unsuitable for pilots on flight status — keeping them mission-ready
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Counter- Anti- Anesthetic Muscle
irritant inflammatory Relaxant
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1. PI-111 Applied 2. Skin Penetration 3. Muscle Relaxation 4, Pain Relief

In rat hindlimb studies, vehicle-treated muscle sustained tetanic contraction —

I
¢ i
el

AleveX : imati ;
Topical application PI-111 penetrates the PI-111 locally modulates Pain decreases as . o ’ T . FI
directly to the painful skin and concentrates in sodium channels, reducing muscle tone normalizes toP'caI 5% PI-111 suppressed the muscle’s ab”'ty to maintain it.
Bengay v v - - muscle area. underlying muscle tissue. muscle hyper-excitability without systemic or
and spasm. CNS exposure.
lcy Hot v v - - Informal Human Evaluations
Result: Targeted relief with excellent safety profile. L L :
VialhErer - v - - J y P 4 Compared head-to-head with diclofenac gel and moisturizing lotion
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No leading OTC topical product on the market today contains a muscle relaxant.

The Opportunity

A gap exists between prescription relaxants (effective, but sedating) and OTC topicals
(safe, but not muscle-targeted). PI-111 is designed to fill that gap.

Backed by Pharmacology

Grounded in non-GLP in vitro and in vivo pharmacology studies, with mechanism of action
established across multiple experimental models.

COMPLETED FILE IND SERIESA/B

Proof of principle, informal
human studies, MOA
established

~$550K invested

Phase I/1l then Phase IlI
clinical trials

Animal efficacy & tox studies,
formulation finalization

$2M - 1 year $7M + $15M - 3 yrs

Contact: Mandar Shah, PhD — COO & Co-Founder
MShah@ PrimalnnovationsLLC.com

Helping Air Force pilots stay mission-ready — with a first-in-class topical muscle relaxant
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