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2Executive Summary

ü P2 clinical-stage firm pooling dominant IP position in therapeutic uses of inhaled AND small 
molecule carbon monoxide; Orphan Drug designation for IPF received

ü CO rationale supported by 
Å $22.7 million in ongoing NIH funding to scientific co-founder (Augustine Choi, MD) to complete three P2 

trials in iCO:  IPF, ARDS, PAH; first two of these completed and positive

Å Over 50 preclinical studies and 12 investigator sponsored clinical trials completed to date

ü Acquisition of Alfama, Inc. (Lisbon, Portugal), the dominant CO-releasing molecule (òCORMó) 
company completed May 2017; û15 million of investment in CORM portfolio to date

ü Alfamaacquisition involves $2 million commitment by Alfamaõslargest shareholder (Portugal 
Ventures) to invest in ProterrisSeries A round

ü Lead clinical programs focused on acute indications (iCOfor DGF in renal transplant recipients 
and CORM for acute liver failure) with chronic indications (e.g. IPF) available for partnering

ü Also pursuing CORM-focused spin-outs in oncology, GI and neuroscience indications

ü Compared to NO proposition of Ikaria, CO indication/commercial potential far greater and CO 
far LESS toxic at therapeutic doses

ü Given data & progress to date, Proterrisrepresents Ikaria-like value-creation 
opportunity for investors and partners: 
Å March 2015 Mallinckrodt acquisition of Ikaria for $2.3 billion

Å http://www.wsj.com/articles/mallinckrodt-to-buy-ikaria-for-2-3-billion-to-expand-into-critical-care-
1425559205

http://www.wsj.com/articles/mallinckrodt-to-buy-ikaria-for-2-3-billion-to-expand-into-critical-care-1425559205


3Proterrisõ Value Proposition

ü $23 million in NIH funding to Dr Choi to fund three 
first-in-human iCOclinical trials for IPF, ARDS & PAH

ü ~û15 million invested in Alfama
(CORM company acquired by Proterris)

ü Positive results from completed NIH-funded P1/2a IPF & ARDS trials

ü Globally dominant IP position in therapeutic uses of both gaseous & 
CORM forms of CO

ü IPF Orphan Drug Designation received; DGF Orphan Drug 
Designation submitted & pending

ü Broad platform generating multiple òshots-on-goaló

ü Extensive pre-clinical validation of therapeutic CO potential in variety 
of transplant, pulmonary, vascular & neuronal injury models

ü Extensive KOL support
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Jeff Wager, MD, Chairman & CEO

http://www.enbiotix.com/
http://www.grupobiotoscana.com/
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Matthew Bennett, Director: Served as CEO of CIOX Health. Before that, was 

EVP, Global Medical Operations & Chief Legal Officer for Ikaria, Inc., also functioning as 

CFO & Head of Corporate Development. Negotiated $2.3 billion sale of Ikaria to 

Mallinckrodt.  Prior to Ikaria, was EVP, Chief Administrative & Chief Legal Officer at 

VIASYS Healthcare, Inc. (NYSE: VAS), responsible for growth, mergers and 

acquisitions. 

Peter Hutt, Director: Chief Counsel of the FDA from 1971-1975; co-author of the 

casebook used to teach food and drug law throughout the country. Author of Medical 

Devices Act; external counsel to Ikaria.  Serves on boards of Moderna, Seres, and 

American Sterilizer; served on Boards of CV Therapeutics, Momenta, Pervasis, IDEC, 

Parexel, among many others.  Advisory board member to Polaris, formerly New Leaf 

Venture Partners. Has participated in the drafting of most major FDA legislation 

considered by Congress during the past 40 years; served on several NIH advisory 

committees and is a Legal Counsel to the American College of Toxicology and the 

Society for Risk Analysis.

ProterrisBoard: Top-Tier Public Company, 

Ex-Ikaria & Regulatory Leadership

Dr. J. Donald deBethizy, Director: Donald served as president and CEO of 

Santaris Pharma A/S, until September 2014, and led the acquisition by Roche. He 

served as executive chairman of Contera Pharma ApS until its sale to Bukwang

Pharma in November 2014. Donald was co-founder and CEO of Targacept, Inc. listed 

on NASDAQ. Has served on the boards of Newron Pharma SpA, arGEN-X N.V., 

Rigontec GmbH, and Serendex Pharma A/S, amongst others. 



6Key ProterrisCo-Founders & Shareholders

ü Augustine M. K. Choi, MD:  Dean, Weill Cornell Medical College; World-
renowned pulmonologist; >25 years of CO research; inventor of core 
Proterrispatents

ü David Pinsky, M.D.: Chief of Cardiovascular Medicine at the University of 
Michigan, Scientific Director of the U-M Cardiovascular Center; key inventor 
of Columbia CO patent covering DGF indication licensed to Proterris

ü ApeironPartners LLC:  life science spin-out and advisory boutique headed 
by ProterrisCEO Jeff Wager; has closed transactions/firms worth $1.5 
billion since 2000

ü 12th Man Technologies, Inc.: former Advanced Technologies Respiratory 
Team of CareFusion; > 25 patents/applications covering inhaled gaseous 
drug delivery; extensive inhaled NO & CO delivery experience

ü Columbia University; Beth Israel DeconessMedical Center; U of Pittsburgh;  
Yale; Johns Hopkins

ü Former shareholders of Alfama, Inc.
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IND

Product Pipeline

iCOfor IPF

2017 2018 2019 2020 2021 2022 2023

P2 Prep P2A / P2B Prep NDA

2024 2025 2026

P3

iCOfor DGF P2B/3 Prep P2B/3 NDAP3

iCOfor AKI

iCOfor RF

TBD

TBD

CO-RMs

for ALF/NASH
IND-enabling Preclin P1 TBD



8
COõs Mechanism Of Action 

In Indications Of Interest To Proterris

ü Confers potent anti-oxidant effects

ü Confers potent anti-inflammatory effects

ü Confers potent anti-apoptosis effects

ü Confers potent anti-proliferative effects

ü Confers cellular homeostasis and quiescence



9COõs General Mechanism Of Action in vivo

Vol. 9, p.728-743 (September 2010)
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ALFAMA Has A Unique Collection 

Of CO-RMs

>850 molecules

Each will differ in:

- Trigger for CO release

- CO release kinetics

- Pharmacokinetics

- Biodistribution

- Bioavailability

Many are:

- easily modifiable

- simple to synthesize

- Inexpensive to produce

Alfamaôs patent applications cover both the concept (use) and some new chemical 

entities (substance of matter)

General scheme of Alfamaôs pharmaceutical CO-RMs
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NIH-Funded Clinical Trials Granted to Dr. Choi 

(ProterrisCo-Founder) Validates iCORx Opportunity

ü Idiopathic Pulmonary Fibrosis (IPF): 
ÅñA Phase 2 Trial of Carbon Monoxide for the Treatment of Idiopathic 
Pulmonary Fibrosisò  (NIH U01HL105371)

ÅTotal Grant: $6.21M

Å58 patient study completed, positive read-out May 2015

ü Adult Respiratory Distress Syndrome (ARDS)
ÅñPhase 1/2 Study of Inhaled Carbon Monoxide for the Treatment of 

Sepsis-Induced Adult Lung Injuryò (NIH P01 HL108801) 

ÅJul 2011 ïMar 2017

ÅTotal Grant: $14M

ü Pulmonary Arterial Hypertension (PAH):
ÅñHemeOxygenase-1/Carbon Monoxide in Lung Vascular Injuryò 

(NIH R01 HL060234)

ÅMarch, 2013 - June, 2018

ÅIND filed Mar 2017

ÅTotal Grant: $2.5M
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Low-dose Inhaled CO is 

Safe/Well-Tolerated in Multiple Clinical Trials

ü No iCO-related SAEs in NIH-funded IPF P2 study run by Dr. Choi after 12 wks
of 2x/wkdosing

ü Multiple small/short dosing trials in healthy volunteers and subjects with a 
variety of conditions have supported the safety of inhaled CO in the 100-400 
ppm range to achieve a [COHb] in 4-10% range 
ÅCOPD

Å (Kerstjenset al. EurRespirJ 2007; 30: 1131ï1137)

ÅHealthysubjectswithexercise
Å (Med SciSports Exerc. 2012 Nov;44(11):2118-24)

ÅHealthy subjects exposed to 500 ppm for 1 hour, then challenged with  LPS 
Å (Am J RespirCritCare Med Vol171. pp354ï360, 2005)

ÅColon-surgery patients at risk for paralytic Ileus
Å (ClinicalTrials.gov identifier: NCT01050712)

ÅRetinal Blood flow studies in healthy volunteers
Å (Invest Ophthalmol.VisSci. 2005;46:4275ï4280)

ü Inhaled CO use in pulmonary function labs for assessment of lung diffusion 
capacity has long been standard and safe


