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Advancing regenerative 
therapeutics to develop 
‘functional cures’

Au g u s t ,  2 0 2 2 Corporate Presentation 
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This presentation contains forward-looking statements within the meaning of applicable Canadian securities laws.
Forward-looking statements in this presentation are statements that are not historical facts and are generally, but not 
always, identified by the words “expects”, “plans”, “anticipates”, “believes”, “intends”, “estimates”, “projects”, “potential” 
and similar expressions, or that events or conditions “will”, “would”, “may”, “could” or “should” occur. Forward-looking 
statements include statements about subsequent clinical activity, including enrolment of patients and continuing results 
therefrom, and the potential benefits, safety and efficacy of the Cell Pouch™, Cell Pouch System™ and related 
technologies for various indications, including type 1 diabetes (T1D).

While Sernova considers these assumptions to be reasonable, these assumptions are inherently subject to significant 
scientific, business, economic, competitive, market and social uncertainties and contingencies. Additionally, there are 
known and unknown risk factors that could cause Sernova’s actual results, performance or achievements to be materially 
different from any future results, performance or achievements expressed or implied by the forward-looking statements
contained in this presentation. Results in early-stage clinical trials may not be indicative of full results or results from later 
stage or larger scale clinical trials and do not ensure regulatory approval. Readers should not place undue reliance on 
these statements, or the scientific data presented and should refer to the risk factors identified in the Company’s 
continuous disclosure filed on SEDAR.com. Sernova expressly disclaims any intention or obligation to update or revise 
any forward-looking statements whether as a result of new information, future events or otherwise.

Forward looking statements
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Well-funded, 
Experienced 
Leadership

POC Established in 
Human Clinical Trials

Lead Indication: Type 
1 Diabetes (T1D) 

Immune-protected 
Cells Producing 
Missing Proteins 

Proprietary Cell 
Pouch System™

Investment Highlights

• Preliminary data from first T1D study patients shows potential for ‘functional cure’ and complete insulin-
independence for extended periods of time

• June 2022 data cut: 100% insulin-independence for 1st three patients of 3, 6 and over 24 months

• Substantial improvements in C-peptide and HbA1c observed 

• T1D Phase 1/2 study well underway; progressing to Phase 3 study

• Preparations for clinical investigation of E.iBETA iPSC stem cell-based islets for T1D

• Preclinical POC using human cells demonstrated for hemophilia A and hypothyroidism

• Cell Pouch System currently utilizes human donor pancreatic islets 

• Sernova/Evotec partnership and licensing option agreement for E.iBETA stem cell-based  islets to provide 
an unlimited supply of cells to treat diabetes (T1D and T2D)

• Cells function with natural regulation of insulin/glucose but physically restricted by Cell Pouch

• Proprietary implantable device containing therapeutic cells in an organ-like environment 

• Once implanted, is naturally vascularized allowing self-sustaining cell survival for years 

• Licensed program in local immuno-protection technology abrogating immunosuppressives 

• May 2022: signed transformational deal with Evotec (Nasdaq:EVO) for access to iPSC-derived islet cells

• June 2022: moved to TSX; NASDAQ listing aspirations dependent on market conditions

• Cash position of CAD $45M* provides ample runway

Proforma for Fiscal Q2’22 ending 3-30-22 cash plus May 2022 CAD $20M equity investment from Evotec
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Sernova’s Solution to Integrated Regenerative Medicine

• 2nd generation utilize technologies to protect therapeutic cells from immune
system attack – reducing or eliminating need for immunosuppressives 

• 1st generation utilizes human 
donor cells

• 2nd generation off-the-shelf 
stem cell derived islets

• Proprietary implantable 
medical device 

• Provides vascularized
environment for
therapeutic cells to survive 
for long periods of time –
creating an organ-like 
environment 
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• Proprietary Cell Pouch placed 

deep under the skin

• Prepares an organ-like 

vascularized environment for 

transplant of therapeutic cells

• Therapeutic cells transplanted 

into the vascularized tissue

chambers

• Provides for long-term survival 

and function

• Therapeutic cells responsive 

to endogenous regulation

• Producing absent proteins or

hormones to correct a 

biologic deficiency

Cell Pouch Containing Therapeutic Cells
Biologically Compatible Delivery – Allows Natural Vascularization 
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Natural cell
environment

Cell engraftment

Biocompatible

Stem cell-derived
islet cells

Tissue

Human
donor cells

Scalable

No Fibrosis

Vascularizes

Cell Pouch - Overcoming Limitations of Predecessors
An effective organ-like environment

Sernova
Cell Pouch 
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Product Candidate 
Therapeutic 
Cell Source Immune Protection Indication Discovery Pre-Clinical Phase 1/2 Phase 3 BLA

Cell Pouch System

Human donor 
islet cells 

Immunosuppressives

Type 1 Diabetes

Insulin-dependent 
Type 2 Diabetes

Human donor 
islet cells 

Local immune 
protection

Stem cells 
Evotec

Local immune 
protection 

Cell Pouch System

Corrected 
patient cells

Autologous cells
Hemophilia A -

Severe

Allograft 
immune 

protected stem 
cells 

Local immune 
protection 

Hemophilia A – All 
patients 

Cell Pouch System

Thyroid cells Autologous cells
Thyroid Diseases / 

Hypothyroidism

Allograft 
immune 

protected stem 
cells 

Local immune 
protection 

Thyroid Diseases / 
Hypothyroidism

Pipeline – Life Cycle Iterations and Multiple Indications



Cell Pouch System 

For Type 1 Diabetes 
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GLOBAL DISEASE = GLOBAL MARKET

DIABETES

$760B
Health Expenses related to Diabetes

$845B
Projected Health Expenses related
to Diabetes in 2045

$34.8B
Global human insulin market for 2019

10%
Prevalence of T1D

Diabetes is one of the most prevalent diseases and most pervasive 
medical problems impacting society and quality of life today.

537 million people are affected worldwide with diabetes; another estimated 
179 million people have it without knowing it. By 2045, projections show this 
number rising to some 783 million diabetics globally*.

Sernova’s Cell Pouch System for type 1 diabetes will enter a commercial 
market of ~$30 billion and could have true blockbuster potential. It could 
potentially provide a future free from insulin injections for millions of patients.

*IDF Diabetes Atlas 10th Edition, 2021.

Diabetes statistics
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Lead Indication for Type 1 Diabetes

Hypoglycemia Unawareness Among Type 1 Diabetic Patients

Hypoglycemia Unawareness – most critical unmet need in T1D

Affects 15% of T1D patients (~240k patients in the US)

Clinically defined as a person’s inability to recognize the symptoms 
of low blood sugar before they become severe or even fatal

Patients do not experience hypoglycemia warning symptoms 
(i.e. palpitations, anxiety, excessive sweating, light headedness)

Harmful effects: diabetic ketoacidosis (DKA), coma and death
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Phase 1/2 Study Design – Ongoing 
Patients with Type 1 Diabetes (T1D) and Hypoglycemia Unawareness

• T1D patients with a history of severe hypoglycemic events
• No glucose-stimulated systemic C-peptide

Key Inclusion 
Criteria 

• Open label, single-arm, single-center trial (n=7)
• Insulin-dependent T1D patients with hypoglycemia unawareness
• Cell Pouch implant followed by 2 sequential human donor islet transplants to Cell Pouch 
• Supplemental marginal dose intraportal vein islet cell top-up, if required 
• Standard of care for immunosuppression
• PI: Dr. Piotr Witkowski - Director, Pancreatic and Islet Transplant Program; University of Chicago

Study 
Design

Key Objectives 
and Endpoints

Trial Overview

• Demonstrate the safety & 
tolerability of islet transplantation 
into the Cell Pouch

• Establish islet cell quality and 
dosing (IEQ/kg) criteria that are 
predictive of clinical transplant 
outcomes into the Cell Pouch

• Safety and tolerability • Survival of endocrine tissue in 
Cell Pouch 

• Proportion of subjects with a 
reduction in severe 
hypoglycemic events

• Proportion of subjects with 
HbA1c reduction >1%

• 20 additional endpoints

Key Objectives Primary endpoint Secondary endpoints



13

Phase 1/2 Study – Current Patient Status and Design

Primary Study

1 MO +6-12 MOBaseline +1 MO +6-12 MO Ongoing

Patient 1  

Patient 2  

Patient 3  

Patient 4  

Patient 5  

Patient 6  

Follow-up
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• All patients who had favorable immunosuppression achieved complete insulin 
independence

• The first three transplanted patients presented positive serum C-peptide values confirming 
active insulin production after islet transplantation into the Sernova Cell Pouch

• Supplemental marginal dose islet transplantation via the portal vein was sufficient to allow those 
three patients to achieve and maintain insulin independence for over 2 years, 6 months, and 3 
months, respectively

• Insulin-independent patients have HbA1c in the normal range: 5.0, 5.2, and 5.2%, respectively

• Three additional patients on study did not maintain optimal immunosuppression, which has now 
been resolved enabling those patients to receive further protocol-defined islet transplants

Phase 1/2 Interim Results – ADA Presentation June 2022

Future plan: Subsequent enrolled patients will test 
efficacy with higher-capacity 10 channel Sernova pouches

• Surgical implantation of the Cell Pouch was found to be generally well 
tolerated with a favorable safety profile
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Phase 1/2 Individual Patient Assessments – ADA June 2022

Patient 1
• Insulin independent at 2-year follow-up after Cell Pouch islet Tx and intraportal islet Tx
• Positive for stimulated serum C-peptide after 1st Tx into Cell Pouch
• HbA1c – 5.0 

Patient 2
• Insulin independent at 6-month follow-up after Cell Pouch islet Tx and intraportal islet Tx
• Positive fasting serum C-peptide continued through 12 months after 2nd Tx into Cell Pouch
• HbA1c – 5.2

Patient 3
• Insulin independent at 3-month follow-up after Cell Pouch islet Tx and intraportal islet Tx
• Positive fasting serum C-peptide continued through 12 months after 2nd Tx into Cell Pouch
• HbA1c – 5.2

First Three Patients
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Sentinel Cell Pouch Histology Results - 90 Days Post-TX
Sentinel Cell Pouch
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Patient #1 – Impact Statement

After completing the safety, tolerability and efficacy study of Sernova's

Cell Pouch for clinical islet transplantation and as the first transplant

candidate, I can easily state how absolutely wonderful life is to be free of

always thinking of how to manage my diabetes. After having T1D for 47

years with approximately 21,535 injections of various cow/pig, synthetic

insulins, 34,310 finger sticks, 1,460 urine tests, 15 years on the pump,

carbohydrate counting, blood tests, low blood sugar reactions, and

doctors…doctors and more doctors’ visits, I have now been free of the

need for injectable insulin for 15 months. My Sernova team of invaluable

scientists, doctors, engineers, and Dr. Witkowski, and the University of

Chicago's support staff have done this truly amazing feat right in the

middle of a worldwide pandemic! My only wish is that it could have been

done sooner. June 2021



Evotec Partnership

For Insulin-Producing Stem Cells
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Abundant Supply of Insulin-Producing Human iPSC’s

• May 2022: acquired option for exclusive global license to Evotec’s Induced Pluripotent Stem Cell 
(iPSC)-based human beta cells for use with its Cell Pouch System or alone with other technologies

• Access to unlimited supply of insulin-producing islet cells

– Removes a major obstacle to commercialization given supply constraints of human donor islets

• Evotec making €20M / CAD $27M strategic equity investment in Sernova, CAD $20M funded

• Preclinical development program(s) will be co-developed until IND  

• Evotec will manufacture cells through commercialization 

• IND anticipated in early 2024

– Sernova has right to exercise its option for exclusive global license at any time up to 45 days after IND filing

– Sernova will owe small (non-material) milestone payments upon license option exercise and on first patient dosed 

• Evotec has option for joint funding of clinical development

– Profit-sharing participation upon commercialization based on level of funding commitment
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Creating an off-the-shelf 
iPSC-based beta cell
replacement therapy as a 
potential ‘functional cure’ 
for insulin-dependent 
diabetes  

Partnership and licensing option agreement to enable a potential ‘functional cure’ 
for insulin-dependent diabetes without supply constraints

Cell Pouch System™

• Implantable medical device / 
immune protected cells

• Provides vascularized 
environment for cells 

• Survive for long periods of 
time – creating an organ-like 
environment 

• Strong issued IP
• Scalable, retrievable
• Phase 1/2 clinical data 

in-hand

• iPSC-based islet-like 
clusters mimicking human 
islet cells 

• Includes insulin producing 
beta cells but also other 
hormone producing cell 
types (e.g. glucagon, 
somatostatin)

• Long-term function in 
rodent models of diabetes 
demonstrated

• Scalable manufacturing

Strong Strategic Fit to Advance Potential 
‘Functional Cure’ for Diabetes
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High quality cell composition coupled with robust production process

Microscopy

10x 200µm

Histology

C-PEPTIDE
GLUCAGON
SOMATOSTATIN
DAPI

E.iBeta generated from a GMP iPSC line in bioreactor

• Long-term stable glucose control demonstrated in 
diabetic mice for almost 1-year post-transplantation

• Equipotent to human primary islets (data not shown)

• Physiological regulation - no hypoglycemia observed

• Optimal cell composition

• Pharmaceutical quality

• Translation into cGMP manufacturing

Long-term normalization of blood glucose in diabetic 
mice following E.iBeta transplantation

E.iBETA Delivers Long-Term Efficacy in Preclinical Models
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Cell Pouch System – Progress and 2022-2023 Goals
Internal and External Advancement of Development and Commercialization Strategy

• Advance Sernova / Evotec Partnership E.iBETA iPSC-based islets in Cell 
Pouch as an off-the-shelf product for all T1D patients

• We are actively advancing our local immune protection technology (Conformal 
Coating) suitable for human donor islets and iPSC stem cell technologies

• Diabetes – We have completed a payor survey of  Cell Pouch System; 
conclusion: Market could support potential pricing in the $200,000 -
$400,000 range per patient

• Gearing up to be in clinic in two additional programs, hemophilia A and 
thyroid disease

Diabetes Program Next T1D Technology Therapeutic Product Development

Independent Physician and Payor Survey

Additional Clinical Programs

Current Phase 1/2 Clinical Study

• Completion of study enrollment; 
completion of patient follow-up and study 
report

• Implement higher capacity Cell Pouch to 
increase cell dose and reduce cell density

• Additional top-line data expected in 2022

• Preparation for pivotal Phase 3 study with 
islet cells; planned interaction with FDA



Conformal Coating

For Cellular Immune Protection 
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Conformal Coating Technology – for Immune Protection

*Stock AA et al., Conformal Coating of Stem Cell-Derived Islets for Beta Cell Replacement in Type 1 Diabetes, Stem Cell Report 2020; 14 (1), 91-104.   Manzoli V et al., Immunoisolation of Murine Islet Allografts in Vascularized Sites 
Through Conformal Coating with Polyethylene Glycol. American Journal of Transplantation 2018: 18(3), 590-603.

• Thin biocompatible cross-linked 
polymer hydrogel coating that 
surrounds therapeutic cells

• Selectively permeable
– Immuno-protective 
– Allows for physiological transfer of 

insulin and glucose

• ‘Shrink wrap’ properties 
allows volume of transplanted 
cells into the Cell Pouch to be 
unaffected

• Sernova holds world-wide 
exclusive license to 
technology

Conformal Coating –
University of Miami / 

Sernova Collaboration

Potential to eliminate the need for chronic immunosuppression
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Conformal Coating Technology for Cellular Immune Protection

PEG, DAPI (nucleus)
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Naked islets in Cell Pouch™ Conformal coated islets in Cell Pouch™

University of Miami / Sernova Collaboration Preliminary Results

H&E staining of transplanted islets in Cell Pouch™
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Conformal Coating + Cell Pouch: Summary of Key Findings

Conformal 
Coating with 

Cells 

Cell Pouch +  
Cells

Safety in non-human primates  
Efficacy with donor islets in T1D 
preclinical models  
Efficacy with T1D stem cell-derived 
islets in T1D preclinical models  
Safety in humans with T1D Not Applicable 
Efficacy in T1D humans with donor 
islets

Not Applicable 
Efficacy in T1D humans with stem 
cell-derived islets

Not Applicable 

• Volume of transplanted cells is unaffected 

• Distinct from other encapsulation methods, allows for 
normal cellular flow of nutrients / glucose / insulin

• Allows normal glucose-stimulated insulin response 
(glucose tolerance test) in vitro and in vivo 

• Produces insulin independence for islets and stem 
cell-derived islets 

• Safety demonstrated in non-human primate models

• Scale up technology envisioned to provide a 
commercial supply of immune protected cells

• Actively advancing preclinical studies required to 
initiate human studies 

Immuno-protection Summary



Additional Pipeline Assets
• Hypothyroidism

• Hemophilia A
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Estimated Market
Size

Benefits of 
Sernova’s Cell 
Pouch Technology

Clinical Approach

➔ Reduce / eliminate daily life-long thyroid medications  
➔ Recover natural feedback loop of thyroid hormones  
➔ Reduce side effects from low thyroid hormone levels 
➔ Improve long-term efficacy
➔ Improve Quality of Life

➔ 150,000 thyroidectomies performed annually just in the US
➔ $2.2B market opportunity
➔ Potential near-term revenue with patient own tissue
➔ Stem cell-derived technology for treatment of broad population

Cell Pouch System for Hypothyroidism

➔ Completed preclinical proof-of-concept  
➔ Clinical study regulatory submission in process

Therapeutic Benefits & Estimated Market
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Validation of Cell Pouch System for Hypothyroidism 
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Cell Pouch System Rare Disease Program – Hemophilia A 

Estimated Market
Size

Benefits of 
Sernova’s Cell 
Pouch Technology

Clinical Approach

➔ Reduce or eliminate factor VIII infusions 
➔ Maintain constant blood levels of factor VIII     
➔ Reduce joint bleeds
➔ Improve long-term efficacy  
➔ Improve Quality of Life

➔ 20,000 patients across North America and EU

➔ $10B orphan indication

Therapeutic Benefits & Estimated Market

➔ First generation
• AUTOGRAFT: Patient’s own blood outgrowth endothelial cells (BOEC) are isolated, expanded and 

after gene correction by lentiviral transduction, transplanted back in the patient into the Cell Pouch

➔ Next generation
• ALLOGRAFT: Off-the-shelf gene editing stem cell technology for hemophilia A patients
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Non-transplanted Cell 
Pouch Awaiting Cells

Preclinical Safety & Efficacy of Hemophilia Cell Therapy in the Cell Pouch

Human stained (red)

HLA-ABC
FVIII DAPI

40x

Human factor VIII- corrected blood  outgrowth 
endothelial  cells (BOECs) were implanted within 
the Cell Pouch in a hemophilia A murine model

Preclinical POC for Hemophilia A

FVIII corrected human 
BOECs arranged into blood 
vessels within the 
vascularized Cell Pouch at 4 
months post-transplant 
(mouse model)

Confirmed Release-
tested BOECs

40×

Non-transplanted Cell
Pouch Awaiting Cells

T

P

T – Transplant area
of  Cell Pouch

P – Peritoneum

Human corrected  BOECs transplanted  into the Cell Pouch 
improved clotting in hemophilia A, providing scientific rational for 
next step development

FVIII cells
In Tissue
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Validation of Cell Pouch System for Hemophilia A 



33

Well-funded

Human Data In Hand

Limited Competition

World Class Partner

Proprietary Device 

Summary – Advancing Towards Multiple Near-Term Catalysts

• First three patients in T1D clinical trial protocol achieved insulin independence

• Trial subjects have reported elimination of hypoglycemic events and normal HbA1c

• Clinical data facilitates transition to larger Cell Pouch with added capacity for full population insulin independence

• Cell Pouch System demonstrates clear competitive superiority

• Competitors / peers have weak clinical trial results or have been placed on clinical hold

• Uniquely possess the most advanced ethical stem cell supply not sourced from embryonic stem cells

• Partnership with Evotec for unlimited supply of insulin-producing ethically derived iPSC derived islets

• Sernova and Evotec to jointly fund pre-clinical development through IND

• Fully aligned interests with Evotec’s CAD $27M strategic equity investment in Sernova

• Complete regenerative medicine package for insulin-dependent diabetes

• Advancing programs for hypothyroidism and hemophilia A to clinic

• Cell Pouch System able to treat multiple human afflictions where the body is deficient of protein, hormone or other factors

• $45M cash (including recent CAD $20M Evotec investment); CAD $7M additional at CAD $2.50 by August 31, 2022

• Provides ample cash runway

• NASDAQ listing dependent on market conditions
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Head Office
700 Collip Circle, Ste 114

London, ON, Canada N6G 4X8
Tel: 1.877.299.4603
Tel: 1.519.858.5184
Fax: 1.519.858.5099

investor.relations@sernova.com

Business Development
Dr. Philip Toleikis
1.519.858.5184

philip.toleikis@sernova.com

Investor Relations
Christopher Barnes

VP, Investor Relations
1.519.902.7923

christopher.barnes@sernova.com

Corey Davis, Ph.D.
LifeSci Advisors, LLC

1.212.915.2577
cdavis@lifesciadvisors.com

Media
Elizabeth Miller, MD
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