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Forward Looking Statement

Certain statements in this presentation, including, but not limited to, information regarding the operating activities of Aruna Bio, Inc., the plans 

and objectives of management and assumptions regarding future performance and plans, expected growth and economic and all other 

information relating to matters that are not historical facts, are forward-looking statements. The words “believe,” “may,” “will,” “estimate,” 

“continues,” “anticipate,” “intend,” “expect”, “should”, “plan” and similar expressions identify these forward-looking statements, although not 

all forward-looking statements contain such identifying words. Factors that could cause actual results to differ, or that could have a material 

adverse effect on the Company’s business, financial position, results of operations and prospects, include, among others: the success, cost and 

timing of our product development activities, preclinical studies and clinical trials and our research and development programs; our ability to 

successfully advance any of our product candidates into and through clinical trials, or obtain marketing approval; the potential and capabilities 

of our exosome AB126 program and our product candidates within that program; our ability to utilize our AB126 program to engineer 

exosomes to carry various biologically active drug molecules, target specific cell types or cellular pathways or enhance the value of existing 

drug modalities; the potential indications that we may be able to target with our AB126 program; our expectations regarding our ability to 

obtain and maintain intellectual property protection for our product candidates; developments relating to the use of exosomes to develop 

therapeutics; the success of competing therapies that are or become available; our ability to obtain funding for our operations, including 

funding necessary to complete further development and commercialization of our product candidates; regulatory developments in the United 

States and foreign countries; our ability to contract with third-party manufacturers and other entities necessary for our research and 

development program and their ability to perform adequately; our ability to attract and retain key scientific or management personnel; the 

accuracy of our estimates regarding expenses, future revenue, capital requirements and needs for additional financing; our expectations 

related to the use of proceeds from this Offer; the impact of laws and regulations; and the direct or indirect impact of the COVID-19 pandemic 

on our business and operations. Viewers are cautioned not to place undue reliance on past performance or forward-looking statements.
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Corporate Summary

• Private biotech company, developing stem cell-derived exosomes to treat acute CNS
conditions and chronic neurodegenerative diseases.

• Core intellectual property on proprietary neural stem cell lines that produce exosomes
containing inherent therapeutic activity in the native form.

• In-house expertise and proprietary facilities for the manufacture, purification, and
preparation of clinical grade exosomes under cGMP.

• First IND anticipated in Q2 2023.

• Founded in 2003 by current CSO Dr. Steven Stice, University of Georgia, with
headquarters in Boston, MA and research and manufacturing facilities in Athens, GA.

CNS = Central Nervous System

A novel therapeutic modality for millions of patients with neurological diseases 
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Executive Leadership Team

• CEO/Chair, EyeGate
Pharmaceuticals

• Life Sciences Investment Banking
• Bank of America
• Robertson Stephens
• CitiGroup

• Chartered Accountant
• Price Waterhouse

• University of Georgia, Professor &
Director, Regenerative Bioscience
Center

• Co-Founder, Former CSO and
CEO of Advanced Cell
Technology and Cytogenesis Inc.

• 30 years of research work in stem
cells and exosomes

• >20 years of process
development, cell manufacturing
and business development
experience

• Directed first commercialized
hPSC neural cell line at Aruna

• Expertise in process management

Stephen From

Chief Executive Officer

Steven Stice, Ph.D.

Co-Founder, 
Chief Scientific Officer

Tracey Worthington-Stice

Co-Founder; EVP, Manufacturing 
and Process Development
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Investment Highlights

• IND filing anticipated in Q2 2023 for Phase 1 safety study in acute ischemic stroke patients
• Initiating traumatic brain injury in vivo porcine study: grant awarded by NIH
• Additional indications in chronic neurodegenerative disorders, with a focus on orphan CNS diseases

Valuable Pipeline 
Expansion Over Next 
12 Months

Advanced cGMP 
Manufacturing for 
Clinical Supply 

• POC preclinical data in proprietary porcine model of stroke shows compelling evidence of neuroprotection

• Rapidly reduces brain tissue damage and mitigates inflammation that correlates with functional
improvement

AB126: Lead Asset is a 
Powerful Therapeutic 
in Native Form

• Naturally able to cross the blood-brain-barrier (BBB)
• Native exosomes contain inherent therapeutic activity with no additional payload required

Native Exosomes from 
Proprietary Neural 
Stem Cell Lines

• 50 years of combined leadership experience with expertise in purifying and concentrating exosomes from
stable cell lines with reproducible processes and validated assays to ensure batch-to-batch consistency

• In-house commissioned cGMP facility ready to produce clinical supply
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Key Competitive Advantages from Stem Cell Expertise 

• Only exosome company using native exosomes with no additional payload

• 2 decades of experience perfecting neural stem cell lines

• Leveraging patent-protected exosomes produced by neural stem cells and
technology developed by co-founder and CSO Dr. Steven Stice out of the
University of Georgia

– World-renown expert in the field of pluripotent stem cell biology

– Co-founder of Advanced Cell Technology, the first company to use human pluripotent
stem cells in clinical trials

– In 2001, directed work on three human pluripotent stem cell lines, approved by the NIH
and President Bush

– Stice lab was one of only 5 NIH sponsored sites for training NIH investigators on the
propagation, differentiation and use of pluripotent stem cell biology

• Exhaustive history of 150 publications, over 100 of which are on stem cells and
over 70 on neural stem cells; numerous book chapters, including seminal works
in stem and neural stem cells
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AB126: A New Class of Therapeutic with Multiple Modes of Action

AB126

Promotes Neuro-protection2

• Prevents cell death by reducing
oxidative stress to enhance neural
survival

Reduces Neuro-inflammation1

• Reduces pro-inflammatory T-cells
• Increases anti-inflammatory T-cells

and anti-inflammatory macrophages

Native Form: 
• Crosses the BBB

• Therapeutic activity with
no additional payload

1. Webb, R.L., et. al.; Transl Stroke Res. 2018; 9(5): 530–539.
2. Webb, R. L., (2018). Stroke, 49(5): 1248-1256.   Webb, R.L., et. al.; Transl Stroke Res. 2018; 9(5): 530–539.
3. Sun, M., et. al. (June 2020). Journal of Neurotrauma, (doi.org/10.1089/neu.2019.6443).

Stimulates Neuro-regeneration3

• Increases neural stem cell
proliferation resulting in neural
growth and remyelination
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Neurodegenerative Diseases Share a Common End:
Cell Death Exacerbated by Inflammation

• Although there are different causes and
upstream pathways for each
neurodegenerative disease, they all converge
into neuronal cell death, exacerbated by
inflammation

• A dysfunctioning immune system and
inflammation is central to the pathogenesis and
progression of neurodegenerative diseases

• Acute neuro diseases with a rapid onset –
stroke and TBI

• Chronic neuro diseases with a slow onset and
long progression – MS, AD, PD, ALS, etc.

AB126 protects against neuronal cell death and regulates a dysfunctioning immune system

Neuronal Degradation

Neuroinflammation Oxidative Stress

Proteins accumulated

Misfolded Proteins

Astrocytes Microglia
Proinflammatory 

Cytokines
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Native AB126 for Multiple Indications 

• Advancing AB126 into the clinic 2H 2023 with a Phase 1 study in ischemic stroke patients

• Initiating traumatic brain injury in vivo porcine study before year-end 2022

• Initiating in vivo rodent studies for treating chronic neurodegenerative conditions

Indication Discovery in vivo PoC IND Enabling Phase 1 Anticipated Milestones

A
cu

te

Ischemic Stroke
• IND enabling & CMC analytics to be completed 1H 2023
• IND filing anticipated in Q2 2023
• Phase 1 initiation anticipated in 2H 2023

Traumatic Brain Injury
• NIH grant received May 2022
• Porcine TBI study initiated 2H 2023

C
h

ro
n

ic

ALS 
(Lou Gehrig's Disease) • Toxicology study to be initiated in Q4 2022 to determine

chronic dosing
• In vivo PoC study to be initiated 1H 2023

(for at least one indication)Frontotemporal
Dementia (FTD)

IND 
Q2-2023
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AB126
Proprietary Neural Exosomes 

with Native Therapeutic Activity
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Aruna’s Exosomes Contain Bioactive Molecules with Therapeutic Activity

Exosomes are natural extracellular vesicles 
created, released and received by nearly all cells

• Smallest vesicles released by cells; 30-160 nm in 
size

• Contain bioactive molecules with critical role in 
cellular communication and regulation

• Specialized cargo consists of lipids, proteins and 
nucleic acids 

• Transport cargo to neighboring or distant cells, 
resulting in modulation of the target cell

• Display numerous signaling proteins and lipids on 
surface providing ability to bind and stimulate 
target cells

Metabolites 

Tetraspanins proteins
Transmembrane 

Proteins

Proteins

Nucleic Acids

Receptors
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AB126: Specialized Exosome from Proprietary Neural Stem Cell Line

AB126 is an unmodified exosome derived from neural stem cells 
with ability to cross the BBB and containing therapeutic activity in its native form

Competitors’ exosomes do not have 
inherent CNS specificity 

AB126 has natural affinity for CNS

Crossing the Blood Brain Barrier 
• Markers on the surface of

AB126 result in unique
properties specific to neural
cells

Therapeutic Capabilities
• Cargo contained in AB126 has

footprint unique to neural stem
cells

• Provides therapeutic benefit
for neurodegenerative
diseases and reducing neural
inflammation

Exosome footprint is unique to Aruna’s proprietary neural stem cells
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AB126 has Native Ability to Cross the BBB

This complex network of blood vessels and tissue designed to protect the brain from harmful 
substances also blocks effective treatments for millions of patients with CNS-related diseases

CNS Diseases 

• Neurodegenerative diseases
(Alzheimer's and Parkinson's)

• Neuroinflammatory diseases
(Frontotemporal dementia and ALS)

• Traumatic injuries
(Stroke, TBI)

• Cancer
(Glioblastoma and brain metastases)

• Autoimmune diseases
(Multiple sclerosis)
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Preclinical Data – AB126 Has High BBB Permeability

AB126 entered the brain 6x more efficiently than HEK293* exosomes post IV administration

AB126 Demonstrates Greater Brain Uptake, Distribution and Durability vs. Non-Neural Exosomes

*HEK293 is a widely available commercial cell line

Relative Brain Penetration Ratio

6.5
6

1 1

90 min post IV 24 hours post IV

AB126 HEK 293

AB126

BASAL GANGLIA
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Phase 1 Program for Stroke
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Treating Stroke with AB126
• Aruna Bio has demonstrated in vitro and in vivo proof-of-concept for reducing damage in the first several hours

following an induced stroke resulting in long-term functional improvements
• IND enabling studies are underway and IND filing is anticipated in Q2 23

Stroke, a Leading Cause of Death and Morbidity without a Solution

• Around 14 million individuals suffer a stroke each year*
– Stroke is the second leading cause of death in the world: approximately 5.5 million deaths annually

– Considered a leading cause of morbidity: up to half of stroke survivors remain permanently disabled

• In the US, the incidence of stroke is ~800,000 annually with >80% being ischemic stroke

• If perfusion is not established within several hours, the surrounding tissue dies
– Only tPA and mechanical thrombectomy have been approved as treatments with objective of salvaging surrounding

tissue

– Due to numerous contraindications (e.g., diabetes, etc.) and a short time window only <10% of patients can be treated
with these approved therapies

*World Stroke Organization
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Rationale for Stroke as Proof-of-Concept for Therapeutic Activity

• AB126 protects and regenerates 
neurons while reducing inflammation

• An acute condition will provide ability to 
confirm efficacy of AB126 much sooner 
than a chronic disease

– Reproducible, well-validated, and proprietary 
animal model shows positive data

• Acute ischemic stroke causes irreversible 
cell death and subsequent inflammation 
that exacerbates the condition

– After the initial ischemic event, 2 million brain 
cells die every minute

– Need to treat early to prevent inflammation 
from continuing damage

Ischemic Brain

Hyperacute Phase Acute Phase

Onset 6H 48H

Early BBB DisruptionBlood Clot

Inflammation

Resting State

M1

M2

Evidence of therapeutic effect from preclinical studies
• Benefit on tissues within 24 hours
• Improvement in functional outcome after 1 week
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Anti-Inflammatory Effect in Mouse Model of Stroke

AB126 mitigates the damaging inflammatory responseAB126 mitigates tissue damage 

MSC EV: mesenchymal stromal cells extracellular vesicles
Asterisks (*) indicate differences from control group; number signs (#) indicates differences between MSC EV and AB126 groups
*;# p value ≤ 0.05; **,## p value ≤ 0.01; ***,### p value ≤ 0.001.

AB126 treated 4 days after strokeUntreated 4 days after stroke

Untreated 28 days after stroke AB126 treated 28 days after 
stroke

Webb, R.L., et. al.; Transl Stroke Res. 2018; 9(5): 530–539.

Neuroinflammation is a hallmark of many neuro-diseases like Alzheimer’s, Parkinson’s, and Multiple Sclerosis
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AB126 Rapidly Protects Neurons Post Ischemic Stroke

• Ischemic stroke results in massive neuronal cell death, leading to severe neurological damage

• AB126 preserved cells, evident after only 24 hours, and continues to prevent tissue damage 3 months post-dosing

Source: Webb, et al.  Human Neural Stem Cell Extracellular Vesicles Improve Recovery in a Porcine Model of Ischemic Stroke. Stroke, 2018.

Proprietary Porcine Stroke Model, Most Similar to Human Condition 

Loss of brain tissue Minimal tissue loss

1 Day

Tissue preservation
Dark region is 
blood from 
hemorrhage

Control AB126 Control AB126

Edema causes 
midline shift 
and herniation 
of brain tissue

3 Months

7/8 control animals transitioned from ischemic to 
hemorrhagic stroke vs. 0/8 AB126-treated animals 

Significant preservation of white matter with AB126
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AB126 Promotes Improved Functional Outcomes Post-Stroke

Source: Webb, et al.  Human Neural Stem Cell Extracellular Vesicles Improve Recovery in a Porcine Model of Ischemic Stroke. Stroke, 2018.

AB126 TreatedUntreated 

Control animals demonstrate impaired mobility AB126 treated animals exhibited dramatically better functional 
outcomes, including increased exploratory behavior and faster 

restoration of spatiotemporal gait parameters
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Event Steps
Timing

May-22 Jun-22 Jul-22 Aug-22 Sep-22 Oct-22 Nov-22 Dec-22 Jan-23 Feb-23 Mar-23 Apr-23 May-23 Jun-23

Biodistribution

Preliminary studies

Main study

Toxicology

Data collection

Data analysis

IND Filing

CMC 

Protocol development

IND package

Preparing First AB126 IND for Stroke in Q2 2023

Report

Report

IND
Filing 
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Toxicology Study (N=230 rats with 24 animals/month)

• Evaluating two dose concentrations
– AB126 given 6hr, 24hr, and 48hr post-stroke

• Toxicology endpoints

– Clinical symptoms

– Food consumption

– Bloodwork

– Histopathology

• Pharmacology endpoints

– Motor function

– Lesion volume

Whole body PET imaging

Open field test
Brain atrophy 

90 days post-stroke

IND Enabling Studies Underway

PK/Biodistribution Study (N=38 rats)

• AB126 labeled with radioactive Zirconium-89

• Tissue distribution tracked through whole body PET imaging

• Pharmacokinetics (PK) tracked through blood sampling
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Phase 1 Study In Patients To Be Followed By Phase 2 Efficacy Study

Phase 1 safety study: Safety and tolerability in stroke patients with exploratory efficacy endpoints

• Dose escalation (3 dose cohorts): start at lowest dose and move up sequentially

• Treatment regimen: 3 treatments (1st treatment when admitted, followed by treatment at 24- and 48-hours later)

• Primary endpoint: Safety

• Exploratory efficacy endpoints: Imaging biomarkers, clinical impairment scales, and others

• Duration: 3-month study, with 9 months of follow-up

• Anticipate initiation in 2H of 2023

Phase 2 proof-of-concept efficacy study

• Pig study demonstrated power of AB126 treatment for the more severe population

• Mild population tends to have some resolution on their own (i.e., without medication)
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AB126
Additional Indications in 

Acute and Chronic Neurological 
Conditions
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Traumatic Brain Injury (TBI)

• TBI is a “silent epidemic” as 2.5 million patients visit the 
emergency department every year of which 56,800 
patients die

• NIH grant awarded May 2022 to test AB126 in a model 
for severe TBI

• Well-established pig model for TBI at UGA

• Objective is to determine
– Dosage

– Therapeutic effects on TBI (edema, hemorrhage)

– Functional outcomes

– Toxicity and potential adverse side effects

Images from prior rat TBI study
JOURNAL OF NEUROTRAUMA 37:1358–1369 (June 1, 2020)
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AB126 for Chronic Neurological Conditions

• Initiating in vivo toxicology study to determine MTD 
for treating chronic neurodegenerative diseases

• Animal models to focus on orphan indications with 
large unmet needs

– Main considerations are ALS and FTD due to strong 
inflammatory component

– Timing: initiation of studies 1H 2023

• Neurodegenerative disease and neuroinflammation 
are intrinsically linked

– Alzheimer’s disease (AD), Parkinson’s disease (PD), 
and multiple sclerosis (MS) are all related to 
neuroinflammation 

AB126 has potential for treating all neurodegenerative / neuroinflammatory conditions
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ALS (Lou Gehrig’s disease)

• ALS is a rare but severe progressive neurodegenerative 
disease that affects the CNS and leads to deteriorating muscle 
function, inability to move and speak, respiratory paralysis, and 
death.

• Death of motor neurons is the hallmark of ALS, and the 
associated CNS inflammatory pathology (microglial activation1) 
is likely a reaction to cellular damage that exacerbates the 
condition with ongoing neuroinflammatory processes.

• In addition to CNS inflammation, there is evidence that 
activation of the peripheral immune system (T-cells) is also 
associated with rapid progression2.

• Most patients die from respiratory failure, usually within 2-4 
years from initial symptoms. 

• There is no cure for ALS and no effective treatment to stop or 
reverse disease progression3.

1. Turner MR, et al. Neurobiol. Dis. (2004) 15:601–9
2. Front. Neurol., 21 April 2020
3. National Institute of Neurological Disorders and Stroke, 2020
4. Neuronetwork for Emerging Therapies: U-M Medical School by Michigan

AB126 has potential for treating ALS
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Manufacturing, IP, 
and Financials
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Proprietary In-house Manufacturing and Production

• Aruna has strong expertise in purifying and concentrating
exosomes

– Highly valuable know-how and trade secrets

• In-house cGMP facility; currently scaling-up for production
of clinical material

• Ability to manufacture clinical grade batches, ultimately
scale to Phase 3 and potentially commercial batches

THE 
Challenges 

• Limited knowledge exists in manufacturing exosomes for therapeutic use in humans

• Cells are cultured and release exosomes into culture media

– Exosomes are fragile: isolating, purifying and concentrating from media is difficult process
cTHE 

Opportunity
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Strong and Growing Intellectual Property Portfolio

2026 2036 2037 2038 2039 2040 2041 2042 2043

12 years exclusivity for a new biologics

Family 1
Method of making NP cells
(source of AB126) 
US 8,178,089
US 7,531,354

Family 2
Exosomes derived from NP cells
Exosomes loaded with siRNA, antisense, protein, 
Ab, small molecule
US 2018/0327714
Method of treating stroke
US Patent 11,111,475
Method of reducing brain inflammation
US 17/238,760

Family 3
Exosomes w/ agent to bind 
BBB marker
Delivering exosomes across 
BBB

Family 4
Delivering Ab-exosome conjugate
AB-exosome w/ click linker
Loading exosome w/ saponin + sonicationIP Subject Matter:

Composition of Matter 
Method of Manufacturing 
Method of Treatment

Patent Term Extension  (up to 5 years)
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CNS Companies Command Premium Valuations

Amylyx (AMLX): pure-play CNS company completed IPO Jan 2022 at $1BN valuation, raising ~$200M
• A one product company, AMX-0035, an oral fixed-dose combination of two small molecules

– Lead indication is ALS followed by Alzheimer's and a rare disease known as Wolfram syndrome

• ALS: the progressive degeneration of motor neurons responsible for controlling voluntary muscle movement
– Completed a PH 2 study (N=137) and have initiated a Ph 3

– At pre-NDA meeting with FDA, were advised that the Ph 2 data could be sufficient to support approval

– Final FDA approval September 29, 2022

Denali (DNLI): mature clinical-stage CNS company valued at $3BN
• Demonstrates interest in CNS from big pharma

1. Aug 2020: Partner with Biogen: $2.125 Billion
– $400M upfront for clinical stage program and another $160M upfront for option for two other programs at preclinical stage

2. Oct 2018: Partner with Sanofi on small molecule development: $1 billion deal
– $125M upfront for program at preclinical stage

3. Jan 2018: Partner with Takeda – over $1.1 billion deal
– $150M upfront ($110M for acquisition of shares): option for three different molecules all at research stage
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Key Takeaways

Only neurology company using exosomes as a therapeutic (not as a drug delivery vehicle)
– Neural exosomes naturally overcome the challenge of crossing the blood-brain-barrier

– Aruna exosomes come prepackaged with bioactive molecules (anti-inflammatories, neuromodulators)

Significant unmet needs in CNS translate into high valuations for successful programs
– Amylyx went public Jan 22 commanding $1BN valuation with only Phase 2 data

– Denali has completed three partnering transactions all valued at over $1BN

Multiple preclinical studies demonstrate powerful therapeutic effect of AB126

First IND anticipated in Q2 2023

Expanding pipeline over next 12 months from acute to chronic conditions
– AB126 has applications across multiple chronic neurodegenerative diseases

– Traumatic brain injury in vivo porcine study: Grant awarded by NIH
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Thank You

info@arunabio.com

© 2022 Aruna Bio, Inc. All rights reserved. Do not distribute.
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