OralVive™ | Scientific & Technical Dossier |

OralVive™

Mucoadhesive Thermoreversible Regenerative Hydrogel

INTEGRATED SCIENTIFIC, TECHNICAL & COMMERCIAL DOSSIER

Version 1.0 | 2025

Paula Vivas Regne Product Specialist



OralVive™ | Scientific & Technical Dossier |

EXECUTIVE SUMMARY

1. Executive Summary

OralVive™ represents a paradigm shift in oral and dental medicine, transitioning from a predominantly
reactive, extraction-focused clinical model toward a regenerative, tissue-preserving therapeutic approach.
Developed at the intersection of regenerative biology and advanced biomaterials engineering, OralVive™
is a mucoadhesive, thermoreversible hydrogel formulated with hyaluronic acid (HA) and poloxamer 407,
specifically engineered for application in oral and periodontal tissues in companion animals.

The product addresses a critical and largely underserved gap in current veterinary dental practice: the
absence of a clinically accessible, biologically active, locally delivered regenerative therapy capable of
enhancing natural healing processes following periodontal disease, surgical interventions, tooth extraction,
and mucosal injury.

Its dual-component design provides both biological stimulation through hyaluronic acid’s interaction with
CD44 receptors and extracellular matrix signaling pathways, and an advanced drug delivery platform
through the thermoreversible poloxamer hydrogel matrix that ensures localized, sustained, and controlled
release of active compounds within the oral environment.

The scientific rationale for OralVive™ is supported by a growing body of evidence: canine histological
studies demonstrating measurable improvements in bone formation, cementum regeneration, and soft
tissue healing; multiple human systematic reviews and meta-analyses confirming statistically significant
periodontal benefits; and consistent mechanistic evidence across species.

OralVive™ js not merely a topical gel. It is a biologically active, localized delivery platform designed to
activate the body’s endogenous regenerative processes and position the clinician as an active
facilitator of tissue repair, rather than an executor of tissue removal.

Primary Scientific Objectives Primary Commercial Objectives

* Activate endogenous tissue regeneration via * Position OralVive™ as a differentiated
HA-CD44 pathways regenerative adjunct in veterinary dentistry

* Provide sustained localized delivery through * Build a scalable clinical adoption model
thermoreversible poloxamer matrix through sample-based acquisition

* Reduce post-operative inflammation and * Generate recurring revenue through protocol
accelerate soft tissue healing integration in dental clinics

e Support bone and periodontal ligament * Capitalize on the growing market shift toward
regeneration in defects and extraction minimally invasive biological therapies
sockets » Establish clinical evidence base to support

* Demonstrate translational relevance from expansion and regulatory positioning

human to veterinary periodontal medicine
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PART | — SCIENTIFIC & TECHNICAL FOUNDATION

2. Clinical Context and Unmet Need

Veterinary dentistry has historically been dominated by a reactive clinical paradigm in which tooth
extraction represents the primary, and often the first-line, intervention for advanced periodontal disease.
While extraction effectively resolves acute pathology, it results in irreversible functional and structural
consequences: loss of natural dentition, bone resorption, compromised masticatory function, reduced
quality of life, and potential psychological impact in companion animals.

2.1 Limitations of Current Standard of Care

» Tooth extraction as default first-line response to periodontal or endodontic disease

» Limited focus on tissue preservation, regeneration, and biological restoration

» Post-operative complications including pain, delayed wound healing, and secondary infection
» Absence of effective, clinically accessible local regenerative adjuncts in veterinary practice

+ Minimal tools available to the veterinary dentist to support biological healing beyond mechanical
debridement

2.2 The Emerging Regenerative Paradigm

Human periodontal medicine has undergone a significant conceptual transformation over the past two
decades, progressively adopting minimally invasive, biologically driven therapeutic strategies. Adjunctive
local delivery of bioactive molecules, including hyaluronic acid, growth factors, and antimicrobial agents,
has been shown to meaningfully improve clinical outcomes in non-surgical and surgical periodontal therapy.
OralVive™ is designed to bring this regenerative approach to veterinary medicine, where it remains
largely underdeveloped.

There is an urgent clinical need for adjunctive therapies that:

» Enhance and accelerate the natural healing cascade following dental procedures

* Reduce the inflammatory burden and associated post-operative discomfort

* Preserve residual oral structures and support periodontal tissue regeneration

* Reduce dependence on systemic medications, particularly anti-inflammatory agents and antibiotics
* Integrate seamlessly into existing clinical workflows without specialized training or equipment

OralVive™ js developed specifically in response to this gap: a localized, biologically active
regenerative solution with a clinically validated scientific rationale, ready for integration into modern
veterinary dental practice.
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3. Product Description and Technical Characteristics

3.1 Product Overview

OralVive™ is a mucoadhesive, thermoreversible hydrogel formulated for veterinary oral and periodontal
use. The product combines two functionally distinct and synergistic components: hyaluronic acid (HA) as
the biologically active molecule, and poloxamer 407 as the advanced thermosensitive delivery matrix. This
combination positions OralVive™ as a biologically active delivery platform rather than a conventional topical
product.

3.2 Complete Formulation Composition

Ingredient Functional Role Scientific Rationale

Hyaluronic Acid (HA) 0.8%  Active biological component Tissue regeneration, anti-inflammatory
modulation, CD44 receptor activation,
angiogenesis stimulation, epithelial repair,
bacteriostatic barrier formation

Poloxamer 407N Thermosensitive gel base / Liquid at refrigerated temperature; gels at body
delivery system temperature; enables in situ gel formation,
sustained release, and prolonged mucosal
retention
Sorbitol 70% Humectant and viscosity agent Maintains formulation hydration, contributes to
textural consistency and physicochemical
stability
Glycerophosphocholine Cell membrane support and Supports cellular membrane integrity; contributes
hydration agent to anti-inflammatory effects and tissue tolerability
Water for Injection Diluent Provides aqueous environment for dissolution

and formulation stability

Potassium Sorbate Organic preservative Food-grade, biodegradable; inhibits growth of
yeasts, molds, and bacteria by penetrating
microbial cell membranes and disrupting
microbial metabolism; breaks down into water
and CO2 in vivo

Sodium Hydroxide (2N) / pH adjusters Maintain physiological pH range of 6.5-7.5,
Hydrochloric Acid (2N) ensuring compatibility and tolerability with oral
mucosal tissues

3.3 Technical Specifications

Parameter Specification

Hyaluronic Acid Concentration 0.8% (w/v)
pH Range 6.5 — 7.5 (physiological)
Physical State at Application Liquid (facilitates syringe delivery); transitions to gel upon contact with

body-temperature tissue
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Parameter Specification

Delivery Format f: m)L prefilled syringe with 4 interchangeable tips (including subgingival
ips

Route of Administration Topical oral (gingival), subgingival (periodontal pockets), intra-socket
(post-extraction)

Post-Opening Stability Usable for up to 28 days after first opening

Storage Conditions Below 25°C; protect from direct heat and sunlight

Product Classification Single-use per treatment session; multi-application per opened syringe
(28-day window)

Preservative Potassium sorbate (food-grade, biodegradable)

HA Origin Non-animal-derived (biotechnological fermentation)
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4. Mechanism of Action

OralVive™ operates through a dual and synergistic mechanism of action that combines the biological
regenerative activity of hyaluronic acid with the advanced controlled-delivery properties of the poloxamer
hydrogel system. These two components are not merely additive; their combination produces emergent
pharmacological and biophysical properties that exceed the individual contributions of either component
alone.

4.1 Hyaluronic Acid: The Biological Active Component

Hyaluronic acid (HA) is a naturally occurring, high-molecular-weight glycosaminoglycan ubiquitously
present in connective tissue, epithelium, synovial fluid, and periodontal structures. It is a fundamental
structural and signaling component of the extracellular matrix (ECM) in virtually all vertebrate organisms,
and its endogenous roles in tissue homeostasis, repair, and inflammation resolution make it an ideal active
principle for regenerative oral applications.

Within the oral and periodontal environment, exogenously applied HA exerts the following well-
characterized biological effects:

4.1.1 Tissue Regeneration and Extracellular Matrix Remodeling
» Stimulates fibroblast migration and proliferation, facilitating wound closure and connective tissue
repair
» Promotes collagen synthesis by gingival and periodontal fibroblasts, restoring structural integrity to
damaged tissue

» Supports the formation of a provisional ECM scaffold that guides cell migration and tissue
organization during the early stages of healing

» Enhances angiogenesis through stimulation of endothelial cell migration and vascular endothelial
growth factor (VEGF) expression

» Accelerates epithelial repair through keratinocyte migration and proliferation

» Stimulates key growth factors including PDGF (Platelet-Derived Growth Factor), FGF (Fibroblast
Growth Factor), and EGF (Epidermal Growth Factor)

4.1.2 Anti-Inflammatory Modulation

» Scavenges reactive oxygen species (ROS) generated at sites of tissue injury, reducing oxidative
stress-mediated cellular damage

* Modulates cytokine production, reducing pro-inflammatory mediators (including IL-18, TNF-a) while
supporting resolution pathways

» Inhibits leukocyte migration to sites of resolved injury, helping to prevent excessive or chronic
inflammation

» Contributes to edema reduction through osmotic regulation in the pericellular environment
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4.1.3 Bacteriostatic Properties

» Forms a viscoelastic physical barrier over wound surfaces that physically impedes bacterial
adhesion and biofilm formation

* Reduces bacterial colonization of healing tissue without exhibiting direct cytotoxic antibiotic activity,
thereby avoiding resistance selection pressure thanks to Potassium Sorbate, penetrating microbial
cell membranes and disrupting microbial metabolism

4.1.4 Osteogenic and Bone Regeneration Support

» Stimulates osteoblast differentiation and activity, contributing to bone formation in extraction
sockets and periodontal defects

» Acts as a biological scaffold for mineralized tissue regeneration

» Has been shown in canine studies to significantly increase mineralized bone content in post-
extraction healing compared to untreated controls

4.2 CD44-Mediated Biological Interaction

The primary cellular receptor through which hyaluronic acid exerts its regenerative effects in oral tissues is
CD44, a transmembrane glycoprotein receptor highly expressed in mucosal epithelium, fibroblasts, immune
cells, and periodontal structures. The HA-CD44 interaction is a central molecular mechanism underpinning
OralVive™’s therapeutic activity.

4.2.1 Molecular Mechanism of CD44 Signaling

» CD44 receptor binding by HA chains initiates intracellular signaling cascades including ERK/MAPK
and PI3K/Akt pathways, which regulate cell survival, proliferation, and motility

» Receptor engagement promotes cytoskeletal rearrangement, enabling directed cell migration
toward the wound site

* HA-CD44 signaling modulates inflammatory responses in macrophages and lymphocytes,
supporting immunoregulation at the healing interface

+ HA fragments generated by enzymatic degradation during tissue remodeling are internalized via
CD44-mediated endocytosis and recycled, sustaining regenerative signaling over time

In the context of OralVive™’s hydrogel delivery system, CD44 interactions are further enhanced:
» (CDA44 binds to HA chains immobilized within the poloxamer gel matrix, promoting cell attachment
and spreading on the hydrogel surface

* The gel-embedded HA undergoes gradual enzymatic release, continuously supplying receptor-
active molecules to the surrounding tissue

» This progressive ligand presentation maintains sustained CD44 activation throughout the
therapeutic window

4.3 Poloxamer 407: The Advanced Delivery System

Poloxamer 407 is a thermosensitive, non-ionic PEO-PPO-PEO triblock copolymer widely used in
pharmaceutical and biomedical applications for its biocompatibility, non-toxicity, and unique
thermoreversible gelation behavior. In OralVive™, poloxamer 407 serves as the functional delivery matrix,
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providing critical physical properties that transform hyaluronic acid from a freely diffusing molecule into a
localized, sustained-release therapeutic system.

4.3.1 Thermoreversible Gelation Mechanism
The sol-gel transition of poloxamer 407 is driven by concentration-dependent thermodynamic processes:

» At low temperatures (refrigerated storage): the polymer remains in a liquid, free-flowing sol state
due to hydration of the hydrophobic PPO blocks

» At physiological temperature (approximately 37°C): dehydration of PPO blocks drives micelle
formation, followed by packing of micelles into a three-dimensional gel network

» The gelation temperature (Tsol-gel) is concentration-dependent and can be modulated by
excipients, salts, and active compounds within the formulation

» This thermoreversible behavior enables precise syringe-based delivery in liquid form, followed by
immediate in situ gelation upon application to warm oral tissues

Key Rheological Data: Advanced formulations using purified poloxamer 407 demonstrate: gelation
temperature reduction (~23.4°C to ~20.9°C after purification), significant increase in gel storage
modulus (~12.9 kPa to ~22.3 kPa), and higher viscosity and structural integrity. These improvements
result from removal of low-molecular-weight impurities, producing stronger polymer-polymer
interactions and more stable gel networks.

4.3.2 Mucoadhesion and Tissue Retention

» Once gelled, OralVive™ develops strong adhesion to mucosal surfaces through hydrogen bonding,
Van der Waals interactions, and physical entanglement with the mucin layer

» This mucoadhesive behavior resists salivary washout, a critical requirement for maintaining
therapeutic concentrations in the highly dynamic oral environment

» Extended residence time in periodontal pockets and extraction sockets ensures prolonged
exposure of tissue to active HA

» Retention capacity is enhanced by the addition of sorbitol, which contributes to viscosity and
formulation cohesion

4.3.3 Controlled and Sustained Release

» The poloxamer gel matrix acts as a diffusion-controlled reservoir for HA, modulating the rate of
release into surrounding tissues

» Higher polymer concentrations produce slower, more sustained release profiles, extending the
therapeutic window

» This controlled release mechanism reduces the need for frequent reapplication and supports
sustained biological activity throughout the healing period

» The physical barrier formed by the gel also acts as a temporary wound dressing, protecting the
healing tissue from mechanical trauma and bacterial contamination

4.4 Synergistic Mechanism: HA + Poloxamer Combined Effect

The combined system of HA within the poloxamer 407 hydrogel matrix produces a set of emergent
properties that exceed the individual contributions of either component:
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Poloxamer 407 Contribution
* In situ thermoreversible gelation for precise
delivery

e Strong mucoadhesion and salivary washout
resistance

e Sustained and controlled release of HA
* Physical wound protection barrier

e Structural integrity for subgingival pocket and
socket filling

Hyaluronic Acid Contribution

CD44-mediated cellular activation and
signaling

Fibroblast recruitment, angiogenesis, and
epithelial repair

Anti-inflammatory cytokine modulation and
ROS scavenging

Bacteriostatic physical barrier complementing
gel matrix

Osteogenic stimulation in bone defect
environments

systemic intervention.

The net result of this synergistic combination is: enhanced local bioavailability of HA, prolonged
therapeutic residence, improved clinical efficacy compared to free HA delivery, and a self-contained,
minimally invasive regenerative environment that activates endogenous healing cascades without
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5. Clinical Indications and Application Protocol

5.1 Approved Clinical Indications

OralVive™ is indicated as an adjunctive therapy across a broad spectrum of veterinary dental and oral
surgical procedures. Its versatility and favorable safety profile make it suitable for use in routine clinical
practice without requiring specialized infrastructure.

Primary Clinical Indications

» Periodontal disease: gingivitis and periodontitis (non-surgical and post-surgical adjunct)

» Post-extraction healing: application to extraction sockets to enhance bone formation and
reduce healing time

» Post-scaling and root planing (SRP): adjunctive delivery to periodontal pockets following
mechanical debridement

» Oral mucosal lesions: ulcerative, traumatic, or iatrogenic lesions requiring accelerated epithelial
repair

» Tissue regeneration: biological scaffold for guided periodontal, cementum, and alveolar bone
regeneration

» Maintenance of oral tissue health in patients with chronic periodontal disease

5.2 Site-Specific Clinical Application

Subgingival / Periodontal Pocket Application
* Apply following completion of root planing or debridement
» Advance syringe tip to the base of the pocket and inject while withdrawing slowly
+ Fill to the gingival margin; avoid overfilling
* Do not rinse or flush the site after application

Extraction Socket Application
* Apply immediately following tooth removal and curettage of the socket
» Fill socket with OralVive™ before suturing
» Close the surgical flap over the applied hydrogel; suture as required

» The gel will integrate with the clot and provide sustained biological support during the healing
phase

Topical Mucosal Application
» Dry the tissue surface lightly before application to optimize mucoadhesion
* Apply OralVive™ directly from the syringe to the target area
» Spread gently with a gloved fingertip if required for uniform coverage
» Avoid disturbing the application site for at least 30 minutes post-application
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» Instruct client not to administer water or food immediately after application in awake patients

Post-Cleaning / Maintenance Application

» Apply to the full gingival margin following routine dental cleaning in patients with periodontal
disease history

» Particularly indicated in patients with gingival recession, BOP (bleeding on probing), or subgingival
deposits

Critical Contraindication: OralVive™ should not be applied to actively necrotic tissue or to highly
infected sites without prior thorough mechanical debridement and cleaning. The product is designed
to support and enhance healing processes — not to replace infection control or debridement.

5.3 Key Precautions

» Ensure removal of excess fluids and debris from the application site prior to use

» Avoid contamination of the syringe tip between applications; use the included disposable tips
» Store below 25°C; do not expose to prolonged heat or direct sunlight

» Use within 28 days of opening the syringe

» Do not use in combination with strong oxidizing agents at the application site
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6. Scientific Evidence Base

The scientific rationale for OralVive™ is grounded in a multilayered body of evidence encompassing
preclinical canine histological studies, human systematic reviews and meta-analyses, and mechanistic
biological data. The following section presents the full evidence portfolio in a structured and transparent
manner, including recognition of current limitations and areas requiring further investigation.

Evidence Approach: OralVive™ draws its scientific rationale from the convergence of (1) biologically
plausible mechanisms demonstrated in vitro, (2) histological proof-of-concept studies in canine
models that share significant periodontal anatomy with humans, and (3) statistically robust human
meta-analytic data supporting the clinical efficacy of locally delivered HA in periodontal therapy.

6.1 Preclinical Canine Studies: Direct Evidence in the Target Species

The canine periodontal model is regarded as the gold standard preclinical model for periodontal
regeneration research due to the close anatomical and biological similarities between canine and human
periodontal tissues. The following studies provide direct histological evidence of OralVive™’s key
mechanisms of action in the target species.

6.1.1 Gingival Recession Regeneration — Shirakata et al., 2021

This controlled canine study evaluated the application of HA gel as an adjunct to coronally advanced flap
(CAF) surgery in experimental gingival recession defects.

» Study model: Surgically induced gingival recession defects in dogs; randomized controlled design
» Comparison groups: CAF surgery alone vs. CAF surgery + adjunctive HA gel application

» Key histological finding: Significantly greater clinical attachment gain in the HA group

* Bone formation: 1.84 mm (HA group) vs. 0.72 mm (control group) — statistically significant

» Higher levels of new cementum and connective tissue formation observed histologically

« Significance: First histological evidence of periodontal regeneration using HA in a controlled canine
model

6.1.2 Intrabony Defect Regeneration — Shirakata et al., 2021

A companion study from the same research group evaluated HA in experimentally created intrabony
periodontal defects in dogs.

* HA significantly improved new attachment formation in intrabony defects
* New attachment: ~2.4-2.6 mm in HA-treated groups vs. 0.55 mm in untreated controls

» Histological evidence of new cementum and alveolar bone formation with evidence of Sharpey fiber
insertion

» Confirms HA as a regenerative biomaterial in complex periodontal defect environments

6.1.3 Furcation Defect Healing — Tella et al., 2023

Furcation defects represent one of the most challenging clinical scenarios in periodontal regeneration due
to limited access and complex anatomy. This study evaluated HA efficacy in canine furcation defects.
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» Study design: HA adjunct vs. open flap debridement alone (control)

» Results: Significantly greater new bone formation in the HA group at both 1-month and 3-month
follow-up

* Improved cementum deposition and periodontal ligament regeneration observed histologically
» Enhanced healing quality and speed in the HA-treated group compared to debridement alone

6.1.4 Advanced Defects: HA with and without Collagen Matrix — Shirakata et al., 2022

This study extended the investigation of HA to more advanced periodontal defects, evaluating the potential
synergy between HA and collagen membrane scaffolds.

» Significant increase in new bone area in both HA and HA + collagen groups vs. control
» Improved connective tissue attachment and overall periodontal regeneration quality

» Confirms HA as a key biological adjunct in regenerative surgery, independently of membrane
scaffold

6.1.5 Extraction Socket Bone Formation — Kim et al., 2016
A pilot study specifically evaluating the effect of hyaluronic acid on bone healing in extraction sockets
affected by chronic pathological conditions in dogs.
* Mineralized bone content: 63.29 + 9.78% in HA-treated sockets vs. 47.80 + 6.60% in untreated
controls

* Bone marrow proportion: 34.73 £ 8.97% (HA) vs. 50.47 £ 6.38% (control) — indicating more dense
bone formation

» Histologic evidence of active osteogenesis, including reversal lines and abundant osteoblast lining

» Authors concluded HA may improve bone formation and accelerate healing through osteoinductive,
bacteriostatic, and anti-inflammatory mechanisms

» Particularly relevant to OralVive™ post-extraction and post-surgical applications

6.1.6 Veterinary HA Evidence Synthesis — Song et al., 2025
A comprehensive veterinary dentistry review synthesizing the available canine evidence base for HA
application in oral and periodontal disease management.
» Confirms consistent benefit across canine periodontal models: bone regeneration, connective
tissue attachment, cementum formation, and soft tissue healing

» Aligns preclinical findings with HA’s known biological functions: clot stabilization, angiogenesis,
anti-inflammatory modulation, and facilitation of fibroblast and keratinocyte migration

» Supports the translational relevance of canine HA data to clinical veterinary practice

6.2 Human Clinical Evidence: Meta-Analytic Data and Translational
Relevance

The translational evidence base for OralVive™ is substantially strengthened by the robust human meta-
analytic literature demonstrating statistically significant clinical improvements with adjunctive HA in
periodontal therapy. Given the close biological and anatomical parallels between human and canine
periodontal tissues, this evidence is considered directly relevant to the veterinary context.
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6.2.1 Gegout et al., 2023 — Systematic Review and Meta-analysis of Locally Delivered

Gels

This landmark systematic review analyzed data from 77 randomized clinical trials evaluating locally
delivered gels as adjuncts to scaling and root planing (SRP) in human periodontal patients.

* Among all gel categories analyzed, hyaluronan-loaded gels demonstrated the largest statistically
significant weighted mean difference in probing pocket depth (PPD) reduction

» PPD reduction with HA: =1.61 mm (weighted mean difference; statistically significant)
* HA showed numerically superior efficacy compared to other gel-based adjuncts in this comparative

meta-analysis

6.2.2 Comprehensive Meta-analytic Evidence Summary (Song, 2025 Review)

The 2025 veterinary HA review synthesizes data from multiple major human meta-analyses, reporting
consistent improvements across all key periodontal clinical endpoints:

Study / Source
Eliezer et al., 2019

Eliezer et al., 2019

Ostos-Aguilar et al., 2023

Ostos-Aguilar et al., 2023

Gegout et al., 2023

Dababseh et al., 2025

Dababseh et al., 2025
(subgroup)

| Population

Non-surgical periodontal
therapy

Surgical periodontal
therapy

Intrabony defects (6
months)

Intrabony defects (12
months)

Non-surgical (SRP
adjunct)

Periodontal therapy

0.8% HA concentration
(OralVive conc.)

Key Finding

PPD: -0.36 mm | CAL gain: +0.73 mm | BOP:
-16%

PPD: -0.89 mm | CAL gain: +0.85 mm

CAL gain: +1.00 mm | PPD reduction: 0.76 mm

PPD reduction: 0.82 mm (sustained effect)

PPD reduction: =1.61 mm (largest among gel
types)

PPD: -0.46 mm | CAL: +0.35 mm | BOP: -38%

More pronounced PPD reduction vs other
concentrations

the formulation choice.

Particularly noteworthy: The Dababseh et al. 2025 subgroup analysis demonstrated that the 0.8% HA
concentration — precisely the concentration employed in OralVive™ — showed more pronounced
probing pocket depth reduction compared to other HA concentrations evaluated, directly supporting

6.3 Limitations of Current Evidence: Scientific Transparency

In the interest of full scientific transparency, the following limitations of the current evidence base are

acknowledged:

» Effect sizes, while statistically significant, are moderate rather than transformative in isolation;
OralVive™ is positioned as an adjunctive therapy, not a replacement for mechanical debridement

Paula Vivas Regne Product Specialist
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» Substantial heterogeneity exists across studies in terms of HA concentration, molecular weight, gel
vehicle, and application protocol

» Long-term follow-up data (beyond 12 months) remain limited in both preclinical and human
literature

» Veterinary-specific randomized controlled trials remain limited in number; greater reliance is
currently placed on translational evidence from canine histology studies and human RCT meta-
analyses

» Species-specific differences in periodontal microbiome, disease progression, and tissue turnover
may modulate outcomes in veterinary patients

Despite these limitations, the convergence of mechanistic plausibility, consistent preclinical
histological findings, and robust human meta-analytic data constitutes a compelling and scientifically
credible foundation for clinical adoption and further prospective veterinary investigation.
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7. Safety Profile and Biocompatibility

OralVive™ has been formulated with a deliberate focus on safety, biocompatibility, and minimization of
irritative potential. The following safety characteristics reflect both the formulation philosophy and the known
pharmacotoxicological profiles of all individual components.

Established Safety Properties Tolerability Characteristics

* Biocompatible: all components have * Minimal adverse reactions reported in clinical
established safety profiles for mucosal use literature
application + pH 6.5-7.5 ensures compatibility with

* Non-immunogenic: HA is structurally identical physiological oral tissue environment
across species; does not elicit immune + Non-toxic if inadvertently swallowed in clinical
response quantities

* Non-cytotoxic: no evidence of cellular toxicity + No systemic absorption of concern at
at the concentrations employed recommended application volumes

* Non-animal-derived HA: produced via « Safe for repeated application within the
biotechnological fermentation (no animal- recommended protocol window

sourced material) * Potassium sorbate acts by membrane

* Food-grade preservative: potassium sorbate disruption in microbes; no equivalent effect in
ISOGZRAS-“Sted’ biodegrades to water and mammalian cells at formulation concentration

* Minimal excipient load: formulated without
dyes, unnecessary stabilizers, or complex
additives

7.1 Formulation Philosophy: Biocompatibility as Design Principle

The OralVive™ formulation follows a minimalist excipient philosophy: every component present serves a
defined functional purpose, and no unnecessary additives (dyes, complex stabilizers, synthetic fragrances,
or complex antimicrobials) are included. This approach reduces the risk of contact sensitization, mucosal
irritation, and cumulative toxicity in patients receiving repeated applications over extended treatment
periods.

The decision to use potassium sorbate as the sole preservative agent reflects a deliberate choice to
minimize toxicological risk while maintaining adequate microbiological stability. Potassium sorbate is
classified as GRAS (Generally Recognized As Safe) by regulatory agencies, is fully biodegradable within
mammalian tissues, and has a well-characterized and favorable tolerability profile in mucosal applications.
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8. Comparative Positioning and Therapeutic Differentiation

OralVive™ occupies a distinct and well-defined therapeutic niche within the landscape of periodontal and
oral surgical adjunctive therapies. The following analysis compares OralVive ™ against currently available
approaches in the context of veterinary dental practice.

Therapy Antimicrobial Regenerative Clinical Assessment
Effect Effect
Systemic Antibiotics High (antimicrobial) Poor (resistance Not indicated in most periodontal cases;
risk, side effects, no systemic side effects; resistance risk; no
regeneration) regenerative or anti-inflammatory benefit
Local Antimicrobials Moderate Poor (no Limited to antimicrobial action; no tissue
(e.g., doxycycline gel) regenerative effect) regeneration; modest clinical benefit; more
suitable for acute infection control
Chlorhexidine Gels Moderate Poor (cytotoxic risk, Broad antimicrobial spectrum but cytotoxic to
(bactericidal) no regeneration) fibroblasts; no regenerative benefit; not

suitable for wound healing environments

Saline / No Adjunct None None Standard of care minimum; leaves biological
healing entirely to endogenous processes
without exogenous support

OralVive™ (HA + Low-Moderate High (regenerative = Regenerative adjunct with established
Poloxamer) (bacteriostatic + anti- scientific rationale; multi-mechanism
only) inflammatory + action; favorable safety profile; suitable for
osteogenic) repeated use; uniquely positioned as

biologically active delivery platform

Strategic Positioning: OralVive™ s not positioned as an antimicrobial replacement therapy. It is
positioned as a regenerative adjunct — a biologically active complement to mechanical debridement
and standard periodontal management protocols. This positioning avoids regulatory complexity while
addressing a genuine and unmet clinical need.
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PART Il — COMMERCIAL STRATEGY & MARKET OPPORTUNITY

9. Market Opportunity and Commercial Context

OralVive™ enters a market undergoing fundamental structural change. Veterinary dentistry, long
characterized by reactive and surgical approaches, is increasingly adopting the principles of regenerative
medicine that have transformed human periodontal practice over the past two decades. This shift creates
a significant, time-sensitive commercial opportunity for a first-mover advantage in the veterinary
regenerative oral care space.

9.1 Macro Market Drivers
» Growing awareness among pet owners of oral health as a determinant of general animal wellbeing,
driven by veterinary education campaigns and increased general health consciousness

» Increasing willingness of pet owners to invest in preventive and advanced veterinary dental care,
including specialist dental procedures and premium adjunctive products

» Progressive adoption of minimally invasive therapeutic philosophies in veterinary practice, aligned
with human medicine trends

» Growing body of veterinary-specific scientific evidence supporting biological and regenerative
adjunctive therapies, reducing hesitancy among evidence-based clinicians

» Expansion of veterinary dentistry as a recognized specialty, with an increasing number of board-
certified veterinary dental specialists and specialized dental clinics

* Rising pet insurance penetration in key markets (Europe, North America, Australia), enabling
clients to authorize more comprehensive treatment plans

9.2 Competitive Differentiation

OralVive™ does not compete within a crowded segment. There is currently no widely available, clinically
positioned, biologically active HA hydrogel specifically formulated and marketed for veterinary periodontal
and oral surgical use. This represents a significant first-mover advantage.

* Not merely a product, but a new treatment philosophy centered on regeneration and tissue
preservation rather than extraction and removal

» Simple, clinician-friendly application: no specialized equipment, no lengthy procedure, integrates
within standard dental workflow

« Broad clinical utility across multiple indications, generating multiple usage occasions per patient
visit

» High patient-perceived value: pain reduction, faster recovery, and preservation of natural teeth
align with client expectations

» Strong scientific narrative suitable for professional education, congress presentations, and peer-
reviewed publication strategy
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9.3 Revenue Model and Recurring Usage Dynamics

OralVive™ is designed for repeat clinical use, generating a natural recurring revenue dynamic within dental
practice integration. Key revenue drivers include:

Each dental procedure (scaling, extraction, periodontal surgery, mucosal treatment) constitutes an
individual usage occasion

Integration into standard treatment protocols generates automatic utilization at each qualifying
appointment

Potential for take-home maintenance applications in patients with chronic periodontal disease,
extending revenue to the client-facing segment

High-value positioning consistent with premium dental procedure fee structures; low relative cost of
goods vs. total procedure value

9.4 Customer Acquisition and Market Development Strategy

The commercial launch strategy for OralVive™ is built around a direct-to-clinician, evidence-led adoption
model with a structured sample-based acquisition funnel.

Sample-Based Acquisition Funnel

Veterinary dental professionals and general practitioners with dental competence request samples
via iM3 Dental webpage

Sample shipment is dispatched within 24—48 hours of receiving delivery information, minimizing
friction and maximizing commitment to trial

Sample distribution initiates a structured clinical follow-up process designed to capture real-world
outcomes, build relationships, and support clinical education

Follow-up and Conversion Protocol

Structured follow-up communications collect clinical feedback, case outcomes, and user
experience data from sample recipients

Data from clinical use is aggregated to build a real-world evidence library supporting both scientific
credibility and commercial claims

Education-led conversion pathway: sample users are supported with protocol guidance, clinical
case examples, and scientific literature to facilitate adoption into regular practice

Conversion from trial user to recurring purchaser is the primary acquisition metric; target is
integration of OralVive™ into the clinic’s standing dental procedure protocol

Data Infrastructure and CRM

All customer interactions, sample requests, clinical feedback, and conversion metrics are captured
in a CRM system

Operational data is maintained in structured Excel databases for operational analysis and supply
chain optimization

Customer lifecycle data enables data-driven marketing, retention strategies, and targeted
reactivation campaigns

This data infrastructure supports scalable growth without proportional increases in commercial
headcount
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9.5 Go-to-Market and Scalability Framework

Commercial Support Infrastructure

Dedicated product specialist support for
clinical onboarding

Training and educational program for
protocol integration

Congress and veterinary dental conference
presence

Social media publications

Digital educational content and clinical case
library

Key opinion leader (KOL) engagement
program

Expansion Pathways

Geographic expansion: from initial markets to
broader

Channel expansion: specialist veterinary
dental clinics to general veterinary practices

Product line extension: complementary
regenerative formulations building on
OralVive brand equity

Private-label licensing opportunities
Academic and research collaboration to
generate prospective veterinary RCT
evidence
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PART Ill — CONCLUSIONS & STRATEGIC RECOMMENDATIONS

10. Conclusions

10.1 Scientific Conclusion

OralVive™ represents a scientifically credible, mechanistically coherent, and clinically relevant regenerative
therapy for veterinary oral and periodontal medicine. The current body of evidence, composed of canine
histological studies with direct translational relevance, multiple human systematic reviews and meta-
analyses with consistent effect sizes, and robust formulation science, provides a solid foundation for clinical
adoption.

The dual-component design — combining hyaluronic acid’s multi-pathway biological activity with poloxamer
407’s advanced sustained-release delivery system — creates a product profile that is scientifically
differentiated from conventional topical gels and positioned as a biologically active localized delivery
platform aligned with the most current paradigms in regenerative medicine.

The 0.8% HA concentration chosen for OralVive™ is specifically supported by human meta-analytic
subgroup analysis demonstrating superior clinical outcomes at this concentration compared to others,
directly validating the formulation decision. While further prospective veterinary-specific randomized
controlled trials are warranted to build a fully independent evidence base, the product meets the threshold
for scientifically informed clinical adoption as an adjunctive therapy today.

10.2 Final Statement

OralVive™ arrives at a moment of genuine clinical and market readiness. The convergence of a paradigm
shift toward regenerative veterinary dentistry, a well-characterized and scientifically supported product, a
defensible competitive position, and a lean commercial acquisition model creates the conditions for both
meaningful clinical impact and sustainable commercial success.

OralVive™ js not simply a gel. It is a clinical philosophy embodied in a product: the conviction that the
body’s own regenerative capacity, when intelligently supported by biologically active materials
delivered at the right time and place, can transform outcomes in oral medicine — for the animal, for
the clinician, and for the practice.
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