Colzyx AB
WOUNDCOM

Utilizing Human Innate Molecules
for Wound Management
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Investment opportunity
Summary
Investment Case
Project
Invention
Format
Therapeutic area
Development stage
Intellectual property
Funding
Phase 2 Horizon 2020

Letter of intent

Colzyx AB
WOUNDCOM
Use of human collagen VI for development of the next generation of bioactive
wound dressings
Medical device, class III (MDR)
Acute and/or chronic wound management products
Pre-clinical development
An estimated 14-16 months remain to start of clinical evaluation
Patent 1 filed in national phase – very favorable international examination
Patent 2 – data exist for a second strategic patent application
Grants from SSF, Vinnova, Phase 1 SME Horizon 2020, revenues from EM services
In Q2 2019, a Horizon 2020 Phase 2 application is to be filed for an estimated
SEK 10-20m. Colzyx has already engaged an external party for handling this application
Letter of Intent signed by the Medskin company in Germany.
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Conclusions
Anticipated effect of Bioactive Coatings with Innate Molecule Collagen VI
•
•
•
•

Promote Rapid Wound Closure.
Promote Normal Wound Healing.
Reduce Scar Complications and Tissue Contractions.
Reduce Risk for Bacterial Infection of Acute and Chronic Open Wounds

Colzyx has all rights to defined highly functional peptides derived from Innate Host
Molecule collagen VI.
Colzyx first company to utilize collagen VI for this purpose – a unique position.
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Colzyx offering
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Colzyx platform
Colzyx AB owns the IP and knowledge in a platform technology utilizing human
collagen VI molecules or fragments thereof. This resource has the potential to be
used in the following applications areas:
1. WOUNDCOM - wound healing making use of recombinant human peptides from
the natural defense and wound healing
•
•

WOUNDCOM for rapid wound healing
WOUNDCOM for rapid wound healing
and with antimicrobial effect

Focus of this investment proposal

2. BIOCOM - Bioimplants
3. COMBAT - Novel forms of Antibiotics for the treatment of multidrug resistant
bacteria.
An investment in Colzyx includes access to the entire Colzyx product platform.
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WOUNDCOM
Colzyx´s wound management invention has several unique characteristics which
makes it unique and a first-in-class product
• It includes the use of human bioactive molecules naturally evolved in the context
of wound healing and antimicrobial activity.
• These molecules (here called Effector) are attached/coupled to a biomembrane
(here called Carrier).
• The Effector molecules are derived from human collagen VI and the Carrier is
built from native bovine collagen I.
• The Carrier is a marketed product already established on the wound
management market.
• The Effector molecules are the Core of the invention and have unexpected innate
wound healing and antimicrobial activity.
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Product and intended use / claim
Option 1
Bioactive Wound Dressing intended to be used on wounds to promote healing.

The Effector peptides are
Colzyx’s ”secret formula”

• Promote Rapid Wound Closure.
• Promote Normal Wound Healing.
• (Reduce Scar Complications and Tissue
Contractions.)
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Product and intended use / claim
Option 2
Bioactive Wound Dressing intended to be used on wounds to promote healing and
reduce risk for bacterial infections.

The Effector peptides are
Colzyx’s ”secret formula”

• Promote Rapid Wound Closure.
• Promote Normal Wound Healing.
• (Reduce Scar Complications and Tissue
Contractions.)
• Reduce Risk for Bacterial Infection.
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Position the product
The product will be priced as a premium product with a higher unit price as
compared to its competitors. This higher price level is motivated by the following
parameters
1) Reduced labor of changing the wound dressing (from twice every day to 2-3
times a week)
2) Improved wound healing affects decreasing the time the patient is in the
hospital, thus cost savings for the healthcare system
3) Clearly beneficial antimicrobial effects of the WOUNDCOM product will allow for
reduced use of antibiotics as well as reduced time for patient to be hospitalized.
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Intellectual property
The WOUNDCOM project has been developed initially at Lund University and under
Swedish law, all rights to the WOUNDCOM project reside with the inventors who
have co-founded Colzyx and transferred all their rights to the company.

Patent 1
Colzyx has filed a PCT-application that became public in July 2017. Very positive "full
international examination“ for the PCT-application. The patenting process has
entered the territories Europe, US and China.
Patent 2
Data exist for an additional potential patent application. To be filed in Q2 2019.
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Business Strategy
Colzyx AB strategy is to develop a medical device product in the area of wound
healing with the intention to collaborate closely with a partner securing all
regulatory aspects. Colzyx will not become a producer of the product, revenues will
be through milestones and royalties or through sales (minus milestones and royalties
depending of contract).
This will be achieved through industrial alliances, one of which is the ongoing
relationship with Colzyx´s strategic partner MedSkin Solutions.
http://www.medskin-suwelack.com/en/welcome-to-medskin-solutions.html
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Revenue - projection
Market for WOUNDCOM is the post-surgical treatment of wounds.
Number of surgeries is 800 000 in Sweden 2017 with 10 million people.
Number of surgeries in Europe (500 million people) = 40 million surgeries in Europe/year.
Assuming a market penetration of WOUNDCOM of 10% = 4 million surgeries where WOUNDCOM would be
used.
Price per WOUNDCOM unit = SEK 1000-2000 (production cost is just a small fraction of this)
Revenues for a 10% market penetration is SEK 4 000-8 000 million (USD 500 M - 1 B).

http://www.socialstyrelsen.se/
statistik/statistikdatabas/
operationerislutenvard
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Exit scenarios
Trade buyers
Examples of potential buyers:
• ConvaTec (UK) – relevant trademark in current product portfolio AQUACEL®
• BSN medical (DE) – relevant trademarks in current product portfolio Cuticell® and Cutimed® Sorbact®
• Lohmann-Rauscher (DE/AT) – relevant trademark in current product portfolio Suprasorb®
• Acelity (US) – relevant trademark in current product portfolio PROMOGRAN PRISMA™
• Smith & Nephew (UK) – relevant trademark in current product portfolio IODOFLEX
• Integra LifeSciences (US) – relevant trademark in current product portfolio PriMatrix®, ALGICELL® and
Integra™
• B Braun (DE) – relevant trademark in current product portfolio Askina® Calgitrol® Ag
• Hollister Inc. (US) – relevant trademark in current product portfolio CalciCare
• Mölnlycke Healthcare (SE)

IPO
Once the company has reached (or is about to reach) its CE and/or FDA approval it could become an IPO
candidate.
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Wound care market
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Wound care market
The wound care market is expected to reach USD 22.01 Billion by 2022 from
USD 18.35 Billion in 2017, at a CAGR of 3.7%.
Factors driving the growth of this market:
1)
2)
3)
4)
5)

the increasing prevalence of chronic wounds and acute wounds;
increasing aged population;
rising R&D activities and advancement in the field of wound care research;
rising number of road traffic accidents globally;
the increasing awareness about wound care treatment and management
through awareness programs.

Financial Times, August 2017
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Wound care - costly
An estimated 2–4% of healthcare expenditure across Europe is eaten up by wound
care.
A lot of this wound care takes place in the community, with >9 million dressing
products prescribed — at a cost of £184 million — in England in 2012 alone.
***
With increasing population sizes, and aging ones on top of that, the number of
chronic wounds in need of treatment is likely to increase significantly.

https://woulgan.com/wound-care-costs/
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Surgical Site Infections
SSI
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Surgical Site Infections - SSI
• SSIs occur in 2%–5% of patients undergoing inpatient surgery.
• Approximately 160,000–300,000 SSIs occur each year in the United States.

• SSI is now the most common and most costly HAI (Hospital Acquired
Infection).

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4267723/
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Surgical Site Infections - SSI
Each SSI is associated with approximately 7–11 additional postoperative
hospital-days.
Patients with an SSI have a 2–11-times higher risk of death compared with
operative patients without an SSI.
Seventy-seven percent of deaths in patients with SSI are directly attributable to
SSI.
Attributable costs of SSI vary depending on the type of operative procedure and
the type of infecting pathogen.
SSIs are believed to account up to $10 billion annually in healthcare
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4267723/
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WOUNDCOM killing ESKAPE
ESKAPE is an acronym standing for bacterial pathogens commonly associated with
antimicrobial resistance (WHO):

Enterococcus faecium
Staphylococcus aureus
Klebsiella pneumoniae
Acinetobacter baumannii
Pseudomonas aeruginosa
Enterobacter

WOUNDCOM killing bacteria
YES
YES
YES
YES
YES
YES

https://aem.asm.org/content/83/4/e02449-16.full
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Problem

Increasing SSI
+
Increased development of multidrug resitant bacteria (including ESKAPE)

=

Threat to humans
+
Carry costs
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Solution

Woundcom
First bioactive wound dressing:
• Heals wound double the effect as traditional dressings on the market (Matriderm)
• Has a clear antibacterial effect – kills multiple resistant bacteria (incl. ESKAPE)
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WOUNDCOM - opportunity
In the US, SSI result in additional 400,000 hospitalisation days annually bringing a
cost of up to 10BUSD.
A reduction of the hospital stay of e.g. 20% (from 5 days to 4 days) could save up to
2 BUSD in the US a year.
MedMarket Diligence report #S249

Accelerated wound healing in combination with an antibacterial barrier provide a
unique position for WOUNDCOM.
WOUNDCOM is to be used in ALL post-surgery treatment mediating rapid wound
healing and antimicrobial effect. WOUNDCOM is not to be used only after SSI
diagnosis.
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WOUNDCOM – MARKET POSITION
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Global Wound care market

= WOUNDCOM position
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Existing products within coated wound dressings
AQUACEL® Ag Extra™
Aquacel is sold by ConvaTec and is a silver containing wound dressing.
Cuticell®
Cuticell is sold by BSN Medical and is impregnated with non-medicated ointment on Eucerit basis.
Suprasorb® A + Ag
Suprasorb A is sold by Lohmann-Rauscher and is a silver containing wound dressing.
Suprasorb® X + PHMB
Suprasorb X is sold by Lohmann-Rauscher and is a PHMB containing wound dressing.
PROMOGRAN PRISMA™
Promogran Prisma is sold by Acelity and is a silver containing wound dressing.
IODOFLEX
Iodoflex is sold by Smith & Nephew and is a iodine containing wound dressing.
Cutimed® Sorbact®
Cutimed Surbact is sold by BSNmedical and is an antimicrobial wound dressing with hydrophobic coating.
PriMatrix® Ag
PriMatrix Ag is sold by Integra LifeSciences and is a silver containing wound dressing.
ALGICELL® Ag
Algicell Ag is sold by Integra LifeSciences and is an alginate and silver containing wound dressing.
Askina® Calgitrol® Ag
Askina Calgitrol Ag is sold by B Braun and is an alginate and silver containing wound dressing.
CalciCare Calcium Alginate Dressing - Silver
CalciCare Calcium Alginate Dressing – Silver is sold by Hollister Inc. and is an alginate and silver containing wound dressing.
CalciCare Calcium Alginate Dressing
CalciCare Calcium Alginate Dressing is sold by Hollister Inc. and is an alginate containing wound dressing.
Integra™
These wound dressings are sold by Integra LifeSciences and are horse tendon collagen I and glycosaminoglycan containing
wound dressings.
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Effectors other than Colzyx´
Effectors in wound management (small molecules) by other parties than Colzyx.
•
•
•
•
•
•
•
•
•
•

Antibiotics
Nitric oxide
Chlorhexidine
Silver
Iodine
PHMB (polyhexamethylene biguanide)
Honey (hydrogen peroxide, methylglyoxal)
Alginate
Hydrophobic coatings
Glycosaminoglycans
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WOUNDCOM

In contrast to the established Effectors on the market, the format of Colzyx´ Effector
is designed to

1. Prevent persistent wound infections and subsequent biofilm formation
2. Remove existing biofilm and render bacteria susceptible to antimicrobial
treatment
3. Mediate antimicrobial effect, including multi resistant bacteria
4. Adjust the level of inflammation
5. Mediate wound healing effect
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WOUNDCOM

WOUNDCOM product for wound management: the Effector coupled to the Carrier .

The Effector peptides are
Colzyx’s ”secret formula”
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WOUNDCOM
Colzyx´ wound management invention has several unique characteristics which
makes it unique and a first-in-class product
• It includes the use of human bioactive molecules naturally evolved in the context
of wound healing and antimicrobial activity.
• These molecules (here called Effector) are attached/coupled to a biomembrane
(here called Carrier).
• The Effector molecules are derived from human collagen VI and the Carrier is
built from native bovine collagen I.
• The Carrier is a marketed product already established on the wound
management market.
• The Effector molecules are the Core of the invention and have unexpected innate
wound healing and antimicrobial activity.
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WOUNDCOM
The field of biomembranes for wound healing can be divided into three categories

1) passive biomembranes with no coating on the surface,
2) active biomembranes with coating of defined molecules that exert antimicrobial
action e.g. silver coating
3) active biomembranes where the coating stimulates biological processes in the
wound bed and promoting wound healing. Example in the third category are
Alginate coating or hydrophobic coating with antimicrobial effects.
Colzyx’s Woundcom project aims to establish a fourth and unique category of
biomembranes for wound healing

4) interactive biomembranes with active biological coating for wound management,
where the coating with collagen VI derived molecules will promote wound
healing and functions as antibiotic, by mimicking the natural wound healing
mechanisms in the body.
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Scientific and technical results
(selected)
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WOUNDCOM promotes wound healing
Peptide ”A”

Peptide ”B”

Peptide ”C”

Peptide ”D”

Peptide ”E”

Collagen type VI-derived
peptides promote wound
healing. Here HaCaT cells
were manually scratched
with a sterile pipette tip to
introduce wound. Cells
were treated with intact
collagen type VI and with
Colzyx collagen type VIderived peptides “A”, “B”,
“C”, “D” and “E”.
LL-37 (the classical ”golden
standard” in antimicrobial
peptide field) was used for
comparison.
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Limited cytotoxicity of collagen VI derived peptides
Cytotoxicity of collagen VI derived peptides measured as percentage hemolysis of
red blood cells as compared to LL-37 (Golden Standard).
Hemolysis
% red blood cell damage
Peptide

30 micromolar

60 micromolar

LL-37

100

100

Peptide “F”

1,25

0

Peptide “A”

7,5

18,84

Peptide “B”

7,5

7,25

Peptide “C”

6,25

20,29

Peptide “D”

43,75

73,91

Peptide “E”

5

31,16

34

WOUNDCOM in vivo mouse model
WOUNDCOM is placed experimentally in the skin between Epidermis and Dermis.
This setup simulates a wound.
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WOUNDCOM in vivo mouse model
WOUNDCOM is better than the Carrier itself.
No wound
dressing

Carrier

black areas=wound
Carrier+Effector
(WOUNDCOM)

Day 0

Day 3

Day 10

36

WOUNDCOM in vivo mouse model
WOUNDCOM is better than the Carrier itself.

nator
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Miscellaneous
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Selected scientific peer reviewed publications
1.

2.

3.

4.

5.

6.

Collagen VI Encodes Antimicrobial Activity: Novel Innate Host Defense Properties of the Extracellular
Matrix. Suado M. Abdillahi, Selma Balvanović, Maria Baumgarten, Matthias Mörgelin J Innate Immun
2012;4:371–376 DOI: 10.1159/000335239
Collagen VI Is Upregulated in COPD and Serves Both as an Adhesive Target and a Bactericidal Barrier
for Moraxella catarrhalis. Suado M. Abdillahi, Marta Bober, Sara Nordin, Oskar Hallgren,
Maria Baumgarten, Jonas Erjefält,Gunilla Westergren-Thorsson, Leif Bjermer, Kristian Riesbeck,
Arne Egesten, Matthias Mörgelin J Innate Immun 2015;7:506–517
The Respiratory Pathogen Moraxella catarrhalis Targets Collagen for Maximal Adherence to Host
Tissues. Singh B, Alvarado-Kristensson M, Johansson M, Hallgren O, Westergren-Thorsson G, Mörgelin
M, Riesbeck K. MBio. 2016 Mar 22;7(2):e00066. doi: 10.1128/mBio.00066-16.
Heterogeneity of Collagen VI Microfibrils: STRUCTURAL ANALYSIS OF NON-COLLAGENOUS REGIONS.
Maaß T, Bayley CP, Mörgelin M, Lettmann S, Bonaldo P, Paulsson M, Baldock C, Wagener R. J Biol Chem.
2016 Mar 4;291(10):5247-58. doi: 10.1074/jbc.M115.705160. Epub 2016 Jan 7
Collagen VI is a subepithelial adhesive target for human respiratory tract pathogens. Bober M,
Enochsson C, Collin M, Mörgelin M. J Innate Immun. 2010;2(2):160-6. doi: 10.1159/000232587. Epub
2009 Aug 1.
Collagen VI Contains Multiple Host Defense Peptides with Potent In Vivo Activity. Abdillahi SM, Maaß
T, Kasetty G, Strömstedt AA, Baumgarten M, Tati R, Nordin SL, Walse B, Wagener R, Schmidtchen A,
Mörgelin M. J Immunol. 2018 Aug 1;201(3):1007-1020. doi: 10.4049/jimmunol.1700602. Epub 2018 Jun
20.
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Project team
Dr. Suado M Abdillahi, scientific expert (CSO of Colzyx).

Dr. Karin Bryder, market and commercialization expert (CBO of Colzyx).
Karin will spend 20% in the project.

Dr. Matthias Mörgelin, senior scientific and technical expert (CTO of
Colzyx). Matthias will spend 100% in the project.

Dr. Eskil Söderlind, market and commercialization expert (CEO of Colzyx).
Eskil will spend 100% in the project.
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Medicon Village, Lund, Sweden

