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Getting More Done with Less: Case Study 
of an Early Clinical Stage Company

• Avaxia Biologics is a clinical-stage 
biopharmaceutical company developing 
gut-targeted therapeutics 

• Discussion will center on Avaxia’s transition 
from Phase 1 to Phase 2 manufacturing 
using Angel financing and non-dilutive 
funding 
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AVX-470: Oral anti-TNF antibody for gut inflammation
• TNF is a clinically validated target in gut inflammation
• Optimized for gut and differentiated from other anti-TNFs 
• Clinical proof-of-concept established in ulcerative colitis

Avaxia Biologics
Antibody therapeutics for gastroenterology
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$10B+ total market opportunity
• Ulcerative colitis and Crohn’s disease
• Pediatric and adult 
• Necrotizing enterocolitis, 

AVX-470 lead indication: Pediatric ulcerative colitis
• Orphan indication with critical unmet medical need
• Premium pricing = $2B sales potential
• Streamlined regulatory path (6 years to market)



Avaxia History
Cost effective path to POC for first oral anti-TNF antibody
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§ Financed by AbbVie Ventures and national syndicates of angel investors
§ Additional $5.8M non-dilutive financing
§ All IP owned by Avaxia



Avaxia History
Cost effective path to POC for first oral anti-TNF antibody
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§An investor who provides financial backing for small startups or 
entrepreneurs
§Angel investors are often found among an entrepreneur's family 
and friends 
§The capital they provide can be a one-time injection of seed 
money or ongoing support to carry the company through difficult 
times

Angel Investor



Avaxia History
Cost effective path to POC for first oral anti-TNF antibody
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§ Financing that does not require the sale of company shares (i.e., does not 
cause dilution of shares to existing shareholders) 

§ Does not require sale of the company’s voting equity
§ founders and existing shareholders retain company ownership and 

control 

Non-dilutive Funding

§ Financed by AbbVie Ventures and national syndicates of angel investors
§ Additional $5.8M non-dilutive financing
§ All IP owned by Avaxia



Avaxia History
Cost effective path to POC for first oral anti-TNF antibody
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§ The first round of financing undergone for a new business venture 
after seed capital. 
§ The first time that company ownership is offered to external 

investors. 
§ May be provided in the form of preferred stock 
§ May offer anti-dilution provisions

Series A Financing

§ Financed by AbbVie Ventures and national syndicates of angel investors
§ Additional $5.8M non-dilutive financing
§ All IP owned by Avaxia



Avaxia History
Cost effective path to POC for first oral anti-TNF antibody
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§ A loan that converts into equity after the 
company has a bit more operating history under 
its belt 
§ and there is more information available to 

establish a fair price.

Convertible Note



Avaxia Resources
Management Team

• M. Scott Harris, MD
– Chief Medical Officer

• Marian Ellwood
– Regulatory

• Mark Moody
– Quality, Analytical Development 

• David Neafus,
– Chief Financial Officer

Consultants
• Barbara Fox, PhD

– CEO & Founder
• Deborah Hartman, PhD

– VP Research 
• Michael Rivard

– VP Corporate Development
• Neil Schauer, PhD

– SVP Technical Operations
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Contract Organizations
• Clinical CRO
• Animal and Tox CRO
• Dairy CMO (colostrum)
• Dairy Processor CMO
• Drug Substance CMO
• Drug Product CMO



The picture can't be displayed.

AVX-470 for Pediatric IBD



Pediatric Inflammatory Bowel Disease
Ulcerative colitis and Crohn’s disease
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§ > 100,000 children and 
adolescents suffer from IBD
– Orphan indications
– Incidence is increasing
– Age of onset is decreasing

§ Serious, life-long diseases
– Diarrhea, pain, high rates of surgery, increased risk of cancer and 

infection

§ IBD is devastating in children
– Growth retardation and delayed puberty
– More severe disease that affects more of the GI tract
– Life-long need for medication



Current Treatment of Pediatric IBD
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Local, small molecule (5-ASA)
• Mild anti-inflammatory agent

Systemic anti-TNF antibody (Remicade, Humira)
• Potent anti-inflammatory agent
• May be used in association with immunosuppressant

Surgery

Diagnosis

Corticosteroids used to treat flares
Cannot be used to maintain long-term 
remission

Systemic small molecule (AZA, 6-MP)
• Moderate anti-inflammatory agents



Current Treatment of Pediatric IBD

13

Local, small molecule (5-ASA)
• Mild anti-inflammatory agent

Systemic anti-TNF antibody (Remicade, Humira)
• Potent anti-inflammatory agent
• May be used in association with immunosuppressant

Surgery

Diagnosis

Corticosteroids used to treat flares
Cannot be used to maintain long-term 
remission

Systemic small molecule (AZA, 6-MP)
• Moderate anti-inflammatory agents

Early treatment 
with anti-TNFs may 
be disease 
modifying

Early use of 
injected anti-TNFs 
is limited by safety 
concerns



Parenteral Anti-TNF Antibodies
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• Transformative medications 
• Treat IBD, RA, psoriasis and more

• Largest selling class of drugs in world

• Broad activity has downsides
• Malignancies, serious infections

• Black Box warning

• Exacerbated by concomitant use of 

immunosuppressants

• Infusion reactions common

• Loss of response due to anti-drug 

antibodies

• Safety issues more acute in children
• Lifelong need for medication

• Fatal hepatosplenic T cell lymphoma



AVX-470: Oral Gut-Targeted Anti-TNF Antibody

• Developed specifically for the gut
• Antibody localized to site of disease
• No systemic immunosuppression 
• No Black Box Warning

• Oral administration
• No infusion reactions

• No induction of anti-drug antibodies
• No need to co-administer with 

immunosuppressants
• Ideally suited for first line therapy

15



$2B Market Opportunity for 
AVX-470 in Pediatric IBD

• Premium pricing confirmed by 
payer survey
– $50K/year US
– $12K-$35K/year ROW

• 120,000 patients WW in 2021
– Assume 50% market penetration
– 60,000 patients at peak

• $2B market opportunity
– $1B in US alone
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Number of patients from DataMonitor reports and published US prevalence studies Price 
per patient based on proprietary study by Health Advances



The picture can't be displayed.

Avaxia’s Antibody Platform



AVX-470: Milk-Derived Antibody 
Product

• High-potency bovine 
polyclonal antibody 

• Produced in ordinary 
pregnant dairy cows 
immunized with 
recombinant human 
TNF

• Anti-TNF antibodies 
secreted in colostrum 
(early milk)
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Avaxia’s Milk Antibody Platform 
Stable to intestinal digestion
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Avaxia’s Milk Antibody Platform 
Safe for oral delivery

• Long history of safe oral exposure 
to bovine immunoglobulin
– Dairy products
– Meat
– Whey-based food additives

• FDA recognizes bovine Ig as GRAS 
(Generally Recognized as Safe)

• Lactose free
• No risk of BSE in dairy products
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Avaxia’s Milk Antibody Manufacturing
• Colostrum (source material)

– Leverage scale, sophistication and safety 
infrastructure of dairy industry

– Animals sourced from certified 
commercial dairy farms

– Standard vaccination / collection 
processes

– Milk is common source of pharmaceutical 
excipients

• Up-stream
– Whey processing at food-grade dairy 

CMO
– Whey treated as well-controlled raw 

material
• Down-stream

– Standard pharma processes under cGMP 
at biologics CMO
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Scale-up via Dairy Industry
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The picture can't be displayed.

AVX-470 in Ulcerative Colitis
Proof of Concept Established



AB1101 (Phase 1b): First In-Patient 
Clinical Trial in UC

• AVX-470 is specific for TNF, a clinically 
validated target in ulcerative colitis

• 36 adult patients with active ulcerative 
colitis 
– Placebo-controlled, randomized, double-

blind

– 3 active dose groups, 28 days of dosing

24



Safety
AVX-470 was safe and well-tolerated

• No treatment-related SAEs
• No allergic responses
• No infections
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Activity confined to GI tract
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Screening cut point established using 55 normal human sera
Positive response defined as 2SD above cut point, with response inhibitable by AVX-470
Data shown are % inhibition of ELISA by AVX-470



Pharmacodynamic Endpoint 
Inhibition of systemic markers of disease

Reduced levels of clinical markers CRP and IL-6
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p = 0.052

p = 0.015

C-reactive protein IL-6



AB1101: Proof-of-Concept for Oral Anti-TNF

Safe and well-tolerated
Activity confined to GI tract
No anti-drug antibodies
Inhibited TNF and local inflammation
Decreased systemic markers of disease
Mucosal healing and clinical benefit
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Initiate clinical program in 
pediatric ulcerative colitis



AVX-470 for Pediatric IBD
Clinical development: Streamlined path to approval

• Orphan drug designation
• FDA is enthusiastic about developing medications for children

• As orphan indication, convincing Phase 2 data could pave way for approval 
based on single pivotal trial

• Breakthrough therapy potential
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• Single dose ranging Phase 2 
in children (ages 6-17)
• 90 patients
• 12 weeks of dosing
• Liquid formulation with 

weight-based dosing
• Doses 6-fold higher than 

in Phase 1b



Backup Slides
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§ Immunized Colostrum – Dairy 
Farm CMO

§ Whey Intermediate – Avaxia
§ Butter fat removal 
§ Casein removal

§ Bulk Drug Substance – Avaxia
§ Ion Exchange Chrom
§ Ultrafiltration

§ Drug Product – Drug Product 
CMO

§ Spray Dry
§ Encapsulation
§ Enteric coating

Food Grade Processing

Lab Grade Processing

Biopharmaceutical Grade 
Processing

Phase 1 CMT Production
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§ Immunized Colostrum – Dairy
Farm CMO

§ Whey Intermediate – Dairy 
Processor CMO

§ Butter fat removal 
§ Casein removal

§ Bulk Drug Substance – Drug 
Substance CMO

§ Affinity Chrom
§ Ultrafiltration

§ Drug Product – Drug 
Product CMO

§ Spray Dry
§ Encapsulation

Phase 2 CMT Production

Food Grade Processing

Biopharmaceutical Grade 
Processing


