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This report contains certain forward-looking statements based on uncertainty, since they relate to events and depend on circumstances 
that will occur in the future and which, by their nature, will have an impact on the results of operations and the financial condition of 
Targovax and the Targovax Group. Such forward-looking statements reflect the current views of Targovax and are based on the 
information currently available to the company. Targovax cannot give any assurance as to the correctness of such statements. 

There are a number of factors that could cause actual results and developments to differ materially from those expressed or implied in 
these forward-looking statements. These factors include, among other things, risks or uncertainties associated with the success of 
future clinical trials; risks relating to personal injury or death in connection with clinical trials or following commercialization of the 
company’s products, and liability in connection therewith; risks relating to the company’s freedom to operate (competitors patents) in 
respect of the products it develops; risks of non-approval of patents not yet granted and the company’s ability to adequately protect its 
intellectual property and know-how; risks relating to obtaining regulatory approval and other regulatory risks relating to the development 
and future commercialization of the company’s products; risks that research and development will not yield new products that achieve 
commercial success; risks relating to the company’s ability to successfully commercialize and gain market acceptance for Targovax’s 
products; risks relating to the future development of the pricing environment and/or regulations for pharmaceutical products; risks 
relating to the company’s ability to secure additional financing in the future, which may not be available on favorable terms or at all; risks 
relating to currency fluctuations; risks associated with technological development, growth management, general economic and business 
conditions; risks relating to the company’s ability to retain key personnel; and risks relating to the impact of competition.



Remarkable success given first 
mRNA-based therapeutics were 
approved in 2020

mRNA outcompeted more established 
concepts in COVID vaccine race

However, challenges remain…

3SOURCE: Statista analysis January 2023

USD 50b total 2022 
sales for COVID 
mRNA vaccines
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o Circular RNA is resistant to intra-
cellular RNA degradation mechanisms

o Expressing RNA from a DNA vector 
solves the stability issue

o Clinically validated DNA vector enabling 
delivery to solid tumors and beyond

o Clinically validated spread and 
persistence of vector in tumors

RNA is chemically unstable –
mRNA vaccines have required 
heavy modifications 

Efficient delivery of RNA 
therapeutics is currently limited to 
vaccines and liver disease

Challenging to achieve sufficient 
targeting and half-life in tumors
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Dr Thomas Hansen

The circRNA 
discoverers work 

for Targovax

Dr Erik D Wiklund
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Mesothelioma
Combination w/Standard-of-Care (SoC)

Product candidate
Preclinical Clinical

Milestones

ONCOS-102

circular RNA

1H 2023
Publication in oncology journal

1H 2023
First patient dosed (Norway)

1H 2023
First patient dosed (USA)

Pancreatic cancer
TG01 / QS-21 +/- anti-PD-1

Mutant KRAS

1H 2023
In vivo proof-of-concept data

Multiple Myeloma
TG01 / QS-21

Discovery IND-
enabling

Phase 1 Phase 2 Phase 3 / 
pivotal

1H 2023
Initiation of phase 2 trial (USA)

PD-1 Resistant Melanoma
Re-challenge combination w/aPD-1 & CTLA-4

Trials run and financed by collaboration partners
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2. Technical proof-of-concept data
3. Team
4. Summary
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Targovax
circAde

Synthetic 
circRNA

Synthetic 
mRNA

Enhanced 
intra-cellular 

stability

Does not 
require 

packaging
Vaccination 

platform
Delivery 
to liver

Delivery 
to solid 
tumors

Existing 
GMP manu-

facturing

o Targovax has the only vector to deliver to solid 
tumors

o cGMP vector manufacturing available at scale
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1 Targovax assessment

In vitro RNA 
transcription

Synthetic circRNA manufacturing process1

Currently only small-scale, no commercial systems

circRNA purification
Issue: separation of variable 
linear by-products and non-

circularized primary transcripts, 
yield and CoGS challenges

LNP packaging
Packaging essential for delivery

Circularization
Issue: formation of linear 
by-products, in-efficient 

circularization, inconsistency

Master Cell Bank

Targovax manufacturing process
Using commercially available equipment

Purification
Chromatography and filtration

Fill & finish
No circRNA packaging 

required

Cell expansion, harvest and 
cell lysis

Commercial bioreactor
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3. Summary
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Circular 
RNA

Gene therapy / 
protein translation

Encode
antigens

Immunological 
activation

Onco-microRNA 
sponge

Highly versatile – Multi-modal MoA – Excellent stability

Therapeutic 
product

Inside the 
patient

Inject



13

Protein expression

⍺-payload 1

Functional vector established
Payload expressed from vector-encoded circRNA

Insertion 
strategy

Vector 
function

V1

V2

V3

V4

⍺-payload 1

⍺-Loading Ctrl

Highly effective circRNA design identified
Plasmid-expressed circRNA, transfected cells

o circRNA design strategy is critical for output
o Superior protein output relative to linear 

mRNA, even at early time points
o Insertion strategy is critical for effective 

vector design 
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o circRNA expression 
higher, even at 48hr 
time point

o circRNA protein 
level builds from 48 
→ 96h, increasing 
difference to mRNA

o Increase in 
circRNA level from 
48 → 96h

o In same period, 
>80% drop in 
mRNA level

Output quantification; circRNA and protein payload
Plasmid-expressed circRNA, transfected cells
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Synthetic circRNA: One circRNA per experiment – oRNA approach 

Vector-based circRNA: Parallel circRNA screening – Targovax approach

Laborious approach
Requires circRNA purification
Sensitive to RNA yield, LNP formulation 
and transfection efficiencies

Ability to compare 10,000+ sequences 
in parallel
Enables high throughput screening of 
biogenesis efficacy and IRES activity
Simple to replicate in various cell types10,000+ unique 

sequences
Pull out top hits for 
further evaluation

Single cell culture 
experiment

One-by-one 
evaluation to 
pick top hits

One sequence = 
One assay

Targovax high-throughput target evaluation

versus
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✓Functional vector design established

✓Superior circRNA design identified

✓Extended circRNA half-life confirmed

✓Enhanced and prolonged circRNA 
protein expression vs. mRNA 
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Oncology
Solid tumors

Vaccines 
Infectious 
diseases

Rare diseases 
Enzyme 

replacement

Vector I

Higher and long-lasting expression will lead to 
strong immune boosting response
Improved shelf-life and stability over mRNA

High-potency neoantigen immunization
Immuno-stimulatory payloads for validated targets 
with systemic toxicity issues 
Long-term supply of proteins or peptides to target 
key cancer signalling and metabolic pathways 

Vector II

Vector III

Enzyme replacement therapy at reduced cost and 
complexity over gene therapy
Expand to other circRNA applications in CNS, 
ERT, dermatology or cardiovascular

Focus for 
in-house 

development

Expansion
and 

partnering 
opportunities
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World-leading experts in-house with over 10 years circRNA experience
Led by circRNA pionéer Dr. Thomas Hansen 

Unique circAde vector system for circRNA delivery to solid tumors 
Technical PoC established, vector turns cancer cells into circRNA factory 

GMP manufacturing at scale using commercially available equipment
circRNA GMP manufacturing at scale faces unresolved issues

No known competitors active in circRNA therapeutics for solid tumors 
Efficient delivery of synthetic RNA to solid tumors is an unresolved challenge
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http://www.targovax.com/
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