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Abstract 

TSD, a novel biotech venture, aims to revolutionise the wound healing market by utilising 

jellyfish, a new source of collagen. Its product, the CollaPatchTM, harnesses the benefits of 

jellyfish collagen across social, environmental, and ecological dimensions, offering a superior 

alternative to bovine- and porcine-based collagen products for wound healing. TSD strives to 

capture significant market share in the treatment of both acute and chronic wounds by 

presenting a comprehensive business model, covering the diverse user and customer needs, 

existing and potential competitors, the optimal path to commercialisation, the required steps in 

the development roadmap and valuable funding and exit opportunities. 
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Executive Summary 

We, Tissue Structure Developer (TSD), are pleased to introduce the CollaPatchTM. Our 

innovative wound care product is based on the revolutionary scientific breakthrough of type 0 

collagen, a unique universal collagen type that integrates the various features of multiple 

collagen types, all required for an optimal wound healing process, in just one molecule. Making 

use of this breakthrough, we have developed a wound patch that not only incorporates all state-

of-the-art technologies in wound care, but also utilises type 0 collagen to significantly accelerate 

the wound healing process. 

With the global wound care market currently being valued at $21.5 billion, at a compound 

annual growth rate (CAGR) of 5.9% projected, the market is expected to grow to $28.6 billion 

by 2032, creating an attractive opportunity for our CollaPatchTM. This trend is consistent with 

chronic wound management becoming increasingly challenging, driven by an ageing 

population and rising diabetes prevalence. These conditions result in prolonged and costly care, 

placing a significant burden on healthcare systems. CollaPatchTM addresses these challenges 

with a highly biocompatible and ethically sourced formulation that accelerates healing and 

reduces overall healthcare costs. 

Our strategy at TSD is to advance the CollaPatchTM through research and development (R&D) 

to the completion of clinical trial phase II. We estimate the cost of reaching this milestone at 

approximately €20 million. To achieve a return on investment, we aim to prepare our company 

for a strategic exit after phase II, targeting a valuation of approximately €250 million. We plan 

to achieve this by selling to a large pharmaceutical company that can fully commercialise the 

product. This approach is designed not only to demonstrate the efficacy of our CollaPatchTM, 

but also to increase the likelihood of subsequent commercialisation to drive the wound care 

market forward in the long term. 
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1. Problem 

The complex and dynamic process of wound healing exemplifies the body's remarkable ability 

to repair itself, yet significant hurdles often disrupt this intricate process, resulting in chronic 

wounds that refuse to heal (Schilrreff & Alexiev, 2022). From the moment an injury occurs, a 

carefully orchestrated sequence of events aims to restore skin integrity (Ibrahim et al., 2018). 

Collagen, a key protein in wound healing, provides structural support and facilitates cellular 

processes (Mathew-Steiner et al., 2021). Despite its importance, current collagen-based 

products face limitations such as biocompatibility issues, variable efficacy and ethical concerns 

due to their mammalian origin, which increases the risk of immunogenic reactions and disease 

transmission (Lee & Lee, 2016). 

1.1. The Wound Healing Process 

According to Ibrahim et al. (2018), the process of wound healing consists of a sequence of 

precisely organised steps that restore the structural integrity and functional capability of the 

injured tissue. The body's largest organ, the skin has complex reparative mechanisms that 

enable rapid and effective healing (Wilkinson & Hardman, 2020). According to a classical 

analysis, the wound healing response can be divided into four main phases: haemostasis, 

inflammation, proliferation, and dermal remodelling. Each of these processes are essential for 

completing tissue restoration (Wilkinson & Hardman, 2020). Haemostasis, which aims to stop 

bleeding by blood vessel constriction and clot formation, starts shortly after injury during the 

early phase of wound healing (Guo & DiPietro, 2010). This step prepares the body for the 

inflammatory phase, which is when infection is avoided, and the immune system is triggered 

to get rid of dead cells. During this stage, neutrophils, macrophages, and lymphocytes are 

important participants because they invade the wound site and release growth factors and 

cytokines that control the succeeding stages of healing (Ibrahim et al., 2018; Wang et al., 2022). 

Nevertheless, excessive inflammation can result in chronic wounds that never heal, which 
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emphasises the significance of a balanced inflammatory response (Wang et al., 2022). After 

inflammation, several cell types, including keratinocytes, fibroblasts, and endothelial cells, 

migrate and proliferate to restore the damaged tissue during the proliferative phase. This phase 

is characterised by the creation of collagen by fibroblasts and the generation of new blood 

vessels, or angiogenesis, which lays the groundwork for the growth of new tissue (Álvarez & 

Zuñiga, 2023; Mathew-Steiner et al., 2021). The maturation and reshaping of the newly created 

tissue and collagen occur during the remodelling phase, which is the last step of wound healing. 

This process might take many months to years, and it ultimately determines the strength and 

look of the healed area (Álvarez & Zuñiga, 2023). 

Wounds can be classified based on their healing duration into acute and chronic wounds. Acute 

wounds usually heal in a matter of days to weeks, following the prompt, organised healing 

process mentioned above (Ibrahim et al., 2018). In contrast, chronic wounds are characterised 

by a failure to progress through the normal healing stages, leading to a state of prolonged 

inflammation, persistent infection, and necrosis (Schilrreff & Alexiev, 2022). They have higher 

protease levels, which lead to a persistent, self-reinforcing inflammatory environment (Gould, 

2016). Such wounds are a significant burden on healthcare systems globally, primarily affecting 

the elderly and individuals with diabetes, and are associated with an increased risk 

of morbidity (Wilkinson & Hardman, 2020). 

Infections and other wound complications can have a major effect on the healing process. 

Chronic wound problems can arise due to phase andfection, which can prolong inflammation, 

delay the initiation of the proliferation phase, and interfere with the regular healing phases 

(Schilrreff & Alexiev, 2022). The development of biofilms by pathogenic bacteria further 

complicates the treatment of infected wounds, as they are resistant to antibiotics and the host's 

immune response (Schilrreff & Alexiev, 2022). 
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1.2. The Role of Collagen in the Process of Wound Healing 

The most prevalent protein in the body, collagen, is essential to the control of several biological 

processes that are involved in the healing of wounds. Collagen is produced in the healing wound 

by cells called fibroblasts, which then modify it into complex morphologies. Collagen serves 

as a natural substrate for cellular adhesion, proliferation, and differentiation in addition to 

giving tissues their mechanical strength and flexibility (Mathew-Steiner et al., 2021). The 

tensile strength of the repaired skin is dependent on the kind, quantity, and arrangement of 

collagen in the wound. Collagen type III is initially produced during the initial phases of wound 

healing and aids in cell adhesion and migration. Collagen I, the dominant collagen in the skin, 

eventually replaces this collagen, which is primarily involved in early repair and forms the 

granulation tissue. Collagen type I is induced by the oxidase enzyme to form covalent cross-

links that allow it to mature into complex structures that are reoriented for the restoration of 

tensile strength. After the wound closes, the collagen continues to remodel for several months, 

during which time the healed tissue's tensile strength reaches 80–85% of that of normal tissue. 

In the skin, the fibrillar collagen types I, III and V are the most common, followed by fibril-

associated collagens type XII, XIV, XVI, and VI. The non-fibrillar collagens type IV, XVIII 

are found in the basement membrane of the skin (Mathew-Steiner et al., 2021). 

Notable is collagen's function in inflammation during wound healing. When injury exposes 

collagen to the bloodstream, the clotting cascade is triggered, resulting in a fibrin clot that halts 

the bleeding. Fragments of collagen types I and IV can function as strong chemo attractants for 

neutrophils, boosting phagocytosis and immunological responses and influencing gene 

expression (Mathew-Steiner et al., 2021).  

When a wound heals, scarring is a normal by-product since the newly created tissue is not the 

same as the original in terms of texture or quality. Scars are a sign of effective healing, however 

extensive or hypertrophic scarring can cause functional limitations and aesthetic issues (Shen 
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et al., 2021). Factors contributing to impaired wound healing and excessive scarring include 

systemic conditions such as diabetes, poor nutrition, and specific medications, alongside local 

factors like infection and repeated trauma to the wound site (Guo & DiPietro, 2010). 

Chronic wounds, on the other hand, typically heal slowly, incompletely, and uncoordinatedly, 

with poor anatomic and functional outcomes. A clinical expression of this phenomena is 

chronic, non-healing ulcers, which emphasises the significance of the wound cytokine profile 

and the essential balance required for normal healing to happen (Schultz et al., 2011). For 

instance, in diabetics, collagen is glycosylated, and even if the gene encoding collagen is highly 

expressed, there is less collagen deposited in wounds. This results in a net breakdown of the 

extracellular matrix and extended inflammation. It is accompanied by increased matrix 

metalloproteinase (MMP) and elastase activity, whereas tissue-derived inhibitors of 

metalloproteinases (TIMPs) are diminished (Gould, 2016). 

1.3. Current Solutions & Their Limitations 

Collagen-based wound healing remains one of the most intricate processes within the domain 

of healthcare. The journey to find effective wound healing products has been both diverse and 

challenging, reflecting the complexity of human physiology and the varying nature of wounds 

(Nguyen et al., 2023). Initially, this chapter delves into the broad spectrum of wound healing 

products, outlining their development from traditional remedies to advanced biomedical 

inventions. This exploration provides a foundation to understand the critical aspects of wound 

healing, including factors like speed, infection control, and tissue regeneration (Mirhaj et al., 

2022). 

As the narrative progresses, it is examined why certain materials excel in facilitating wound 

healing. Here, the focus sharpens on the characteristics necessary for ideal wound healing 

products, such as biocompatibility, efficacy, and safety (Nguyen et al., 2023). The discussion 

naturally leads to collagen, a standout material in the realm of wound care. Unlike dressings 
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that primarily function to protect the wound (like gauze or hydrocolloid dressings), maintain 

moisture (like hydrogels), or absorb exudate (like alginates or foam dressings), collagen 

dressings are actively involved in the healing process at a biochemical level (Shen et al., 2021; 

Zhang & Zhao, 2020). While other dressings might create an optimal healing environment, 

collagen directly interacts with the cell structure to stimulate and support the healing process 

(Ying et al., 2019). 

A variety of such products, each designed with distinct functionalities, has been formulated to 

target various facets of the wound healing cascade (Lee & Lee, 2016). Collagen dressings, used 

in chronic wounds, act as substrates to assist in forming new tissue, but may be less effective 

in highly exudative wounds or those needing frequent dressing changes (Ying et al., 2019). 

Collagen sponges, improved with hyaluronic acid and fibronectin, enhance cell attraction and 

collagen deposition, yet might lack mechanical strength for diverse wound types (Sawaragi et 

al., 2023). Collagen hydrogels, with impressive structural properties, notably improve wound 

closure but can struggle to maintain consistent moisture over time (Jridi et al., 2015). Collagen-

based scaffolds, critical for dermal substitution, provide a platform for cell growth but may not 

fully mimic the natural skin matrix's complexity and function (Ruszczak, 2003). Finally, 

collagen powder, aiding in chronic wound healing by stimulating cells, faces challenges in 

maintaining its stability and biological activity both in storage and upon application (Qureshi 

et al., 2019). In the context of wound healing, a diversity of collagen types is requisite for 

optimal tissue repair. However, the predominant composition of commercially available 

products is centred around collagen types I and III (Clore et al., 1979). This prevalence is 

attributed to several factors: their extensive applicability in various healing scenarios, the 

relative simplicity of their extraction process, and their abundant presence in typical 

mammalian sources. In contrast, the inclusion of other collagen types needed in a later stage 
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during the healing process, such as types V, VI and VII, is markedly limited in these products 

(Mathew-Steiner et al., 2021). 

In conclusion, while collagen-based products play a critical role in wound healing, their 

application is met with considerable challenges that necessitate a nuanced, stage-specific 

approach. The reliance on mammalian collagen, particularly of bovine origin, introduces 

complexities including immunogenic reactions, variable efficacy, and the risk of disease 

transmission, which significantly impairs its practicality in clinical settings (Lee & Lee, 2016; 

Mathew-Steiner et al., 2021). These limitations, along with the high costs and partial resolution 

of complications associated with these products, underscore a critical need for continued 

innovation and improvement in wound healing methodologies (Harding & Queen, 2017). There 

is a clear imperative for advancing wound healing methodologies by exploring alternative 

sources like marine collagen and refining existing collagen-based strategies (Salvatore et al., 

2020). This evolution in wound healing practices is essential not only for enhancing the efficacy 

of treatments but also for reducing potential risks, thereby contributing to more effective and 

safer healthcare solutions (Mathew-Steiner et al., 2021). 

2. Opportunity 

Recent research has identified a collagen source that provides multiple collagen types in one, 

significantly expanding the possibilities for innovative medical applications. Jellagen, the 

laboratory behind this breakthrough, extract the so-called “type 0 collagen” from the 

Rhizostoma pulmo jellyfish off the coast of the UK. Collagen type 0, or "stem collagen", 

integrates the functionalities of several collagen types essential for different stages of wound 

healing into a single, versatile biomaterial, and works as a generalist source (Spragg et al., 

2020). 

Although jellyfish collagen has been known as an alternative to conventional collagen sources 

since the 2000s, it has never been a truly viable option, partly because previous extraction 
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methods were inefficient and costly, and partly because the added value of jellyfish collagen 

had not been explored at the time. This made it unattractive for commercial usage. With recent 

research presenting more efficient extraction methods and the advanced benefits, this opens the 

door to multiple medical applications (Khong et al., 2018). 

This development not only opens a new chapter in the field of sustainable and ethically sourced 

biomaterials, but also presents a unique opportunity to address and mitigate several pressing 

concerns associated with conventional collagen sources. Through the lens of emerging potential 

in biomedical applications, jellyfish type 0 collagen provides an opportunity that holds 

advanced medical benefits over conventional collagen sources (Alkildani et al., 2021). 

2.1. Jellyfish Collagen 

Traditional collagen sources, such as bovine and porcine collagens, have long been used in 

various biomedical applications due to their structural and functional compatibility with human 

tissues. However, concerns about the transmission of zoonotic diseases, ethical dilemmas 

regarding animal welfare and the potential allergenicity of mammalian collagen have driven 

the search for alternatives. Such challenges have catalysed the need for safer, more sustainable, 

and ethically sourced biomaterials, with jellyfish collagen emerging as a prominent candidate 

due to its distinctive advantages (Addad et al., 2011). 

Offering several advantages over mammalian collagens, such as being less dependent on 

religious restrictions, getting cheaper with advanced extraction methods, as well as offering an 

addition to existing sources with the increasing demand of a growing population, jellyfish 

collagen identifies as an attractive alternative (Addad et al., 2011; Alkildani et al., 2021; Khong 

et al., 2018). 

Recent research conducted by Jellagen classifies jellyfish collagen as a generalist collagen with 

a higher degree of molecular simplicity that results into greater flexibility in tissue structure and 

multifunctionality. The fact that jellyfish collagen combines the properties of several different 
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types of collagens in a single molecule indicates jellyfish collagen as a generalist. 

Consequently, Jellagen uses the name “type 0 collagen” to refer to jellyfish-derived collagen 

(Spragg et al., 2020). 

Characterised by its biocompatibility, minimal risk of disease transmission and unique 

biochemical properties, type 0 collagen has attracted attention for its potential in medical 

applications, particularly in tissue engineering (Addad et al., 2011; Pesterau et al., 2023). 

Type 0 collagen has demonstrated its ability to serve as an ideal scaffold material in tissue 

engineering and regeneration due to its generalist collagen properties. These scaffolds support 

the growth and maturation of cells into functional tissues, which is essential for the 

advancement of regenerative medicine strategies. Biocompatibility and bioactivity of jellyfish 

collagen, demonstrate its supportive role in cell adhesion, proliferation, and differentiation. 

Furthermore, the hypoallergenic nature and safety profile of jellyfish collagen, combined with 

its sustainability and ethical sourcing, underscore its attractiveness amongst other for medical 

applications, potentially enhancing the functional integration of engineered tissues into the 

human body (Alkildani et al., 2021; Pesterau et al., 2023). 

The work of Khong et al. (2018) represents a pivotal moment in the exploitation of jellyfish 

collagen through the introduction of a physically induced solubilisation process, which 

significantly increased the yield of collagen extraction beyond conventional methods (Khong 

et al., 2018). These innovative methods have streamlined the process, making jellyfish collagen 

more accessible, while also improving its purity (James et al., 2023). By maintaining the 

integrity and biocompatibility of the extracted collagen, this method paves the way for its wider 

application in the biomedical industry, thus providing a tangible opportunity to utilise jellyfish 

collagen as a competitive and sustainable biomaterial, opening the door to the commercial 

scalability of jellyfish collagen (Addad et al., 2011; Pesterau et al., 2023). 
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2.2. Benefits of Type 0 Collagen in the Wound Healing Process 

Jellyfish derived type 0 collagen has a unique mode of activity that significantly enhances the 

wound healing process. Its structure closely mimics the human extracellular matrix (ECM), 

providing a more favourable environment for cell attachment, migration, and proliferation - key 

processes in tissue regeneration. This compatibility facilitates the early stages of wound healing 

when rapid cellular activity is critical for wound closure (Khong et al., 2018). 

In addition, type 0 collagen has an enhanced ability to modulate the MMP activity. This 

modulation is critical for the remodelling phase of wound healing, where the balance between 

collagen deposition and degradation determines the functional and aesthetic quality of the 

healed tissue. By fine-tuning MMP activity, jellyfish collagen ensures a more controlled 

remodelling process, reducing the risk of hypertrophic scarring and improving the overall 

healing outcome (Felician et al., 2019; Salvatore et al., 2020). 

The incorporation of type 0 collagen into the ECM not only supports structural repair, but also 

actively participates in signalling pathways that promote healing. It has been shown to enhance 

the recruitment and proliferation of fibroblasts, which are essential for the synthesis of new 

collagen fibres, and to support angiogenesis, ensuring adequate blood supply to the healing 

tissue. This multifaceted support accelerates the proliferation phase and smoothly transitions to 

remodelling (Felician et al., 2019). In addition, collagen type 0 stimulates tissue regeneration 

by modulating macrophage activity. It increases M2 macrophages, which encourage tissue 

repair and regeneration, and decreases M1 macrophages, which are known to cause 

inflammation, thereby preventing a prolonged inflammation phase, and enhancing the overall 

healing efficacy. As a result, a recent study by Jellagen showed that wounds treated with 

collagen type 0 reached 80% of closure nearly twice as quickly as those untreated. Additionally, 

collagen type 0 demonstrated superior uniformity, ensuring complete and consistent closure of 
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the final 20% of the wounds, compared to wounds treated with mammalian collagen sources 

(see Appendix A) (Spragg et al., 2020). 

The role of type 0 collagen as a generalist is particularly beneficial in the wound healing 

process, where different types of collagens are required at different stages. For example, while 

type I collagen is crucial for strength and structure, type III collagen plays a key role in the early 

stages of wound repair, and type IV collagen supports basement membrane repair. Type 0 

collagen, with its versatile nature, can effectively fulfil the roles of these specific collagen types, 

acting as a universal scaffold to support all phases of wound healing, from haemostasis to 

remodelling (Flaig et al., 2020). This versatility extends to its application in tissue engineering, 

where the need for different collagen types can complicate scaffold design. By using type 0 

collagen, researchers and clinicians can simplify the development of regenerative therapies, 

making them more efficient and widely applicable (Song et al., 2006). 

Overall, the utilisation of jellyfish-derived type 0 collagen introduces an innovative 

breakthrough in wound healing and tissue engineering. Its improved mode of action, superior 

ECM integration, and role as a generalist collagen offer significant advantages over 

conventional collagen sources. This breakthrough not only enhances the physiological wound 

healing process but also opens new avenues for the development of advanced biomedical 

applications, promising better outcomes for patients worldwide (Felician et al., 2019). 

2.3. Economic, Ecologic, and Social Benefits of the Use of Jellyfish-Collagen 

Jellyfish collagen emerges as a promising and multifaceted alternative to traditional sources of 

collagen, offering a unique blend of economic, ecological, and social benefits. 

In the economic realm, the use of jellyfish as a source of collagen presents a highly cost-

effective solution. The cultivation and maintenance of jellyfish for collagen extraction are 

significantly less resource-intensive compared to traditional livestock farming, which involves 

high costs associated with feeding, land use, and animal welfare management. Furthermore, 
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jellyfish offer a higher yield of collagen per individual compared to common livestock, making 

the process more efficient and sustainable (Khong et al., 2018). Additionally, the burgeoning 

interest in marine-derived bioproducts positions jellyfish collagen as a high-value commodity 

in the global market, enhancing its potential for generating substantial economic returns. This 

aspect is particularly vital considering the growing demand for alternative and sustainable 

sources of collagen in various industries, including pharmaceuticals, cosmetics, and food 

production (Pesterau et al., 2023). 

From an ecological standpoint, harvesting jellyfish for collagen is inherently sustainable and 

contributes positively to the health of marine ecosystems. Unlike the extraction of collagen 

from traditional marine sources, such as fish, which often disrupts marine biodiversity and leads 

to overfishing, the utilisation of jellyfish is less likely to cause such ecological imbalances. This 

practice is partly due to the abundance and rapid reproduction rates of jellyfish, which ensure a 

steady and sustainable supply without the risk of overharvesting (Coppola et al., 2020). In 

addition, the controlled harvesting of jellyfish can aid in managing their populations, which is 

crucial in regions where jellyfish blooms pose environmental and economic threats to marine 

systems and fisheries. This management can inadvertently lead to the preservation and 

restoration of affected marine habitats and species, thereby enhancing overall marine 

biodiversity (Edelist et al., 2021). 

Moreover, jellyfish collagen stands out due to its substantial social and health benefits. It 

notably differs from mammalian collagen, often linked to allergies and ethical issues, by 

exhibiting higher biocompatibility and reduced allergenicity (Alkildani et al., 2021). These 

characteristics not only diminish the risk of allergic reactions but also address ethical and 

religious concerns associated with animal-derived products, making it a favourable option for 

those with specific dietary, ethical, or religious considerations (Chiarelli et al., 2023). 

Furthermore, the extraction and processing of jellyfish collagen can stimulate socio-economic 
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growth in coastal communities by creating jobs, especially where traditional fisheries are in 

decline. This encompasses roles in harvesting, processing, and sustainable jellyfish farming, 

enhancing economic resilience (Coppola et al., 2020). Moreover, the burgeoning jellyfish 

collagen industry may drive research and innovation, notably in medical fields like wound 

healing and tissue engineering, promising significant healthcare advancements, especially in 

resource-limited areas (Geahchan et al., 2022).  

In conclusion, jellyfish collagen emerges as a groundbreaking, sustainable, and ethically 

sourced alternative to traditional mammalian collagen. Technological advancements have 

enhanced its commercial viability, particularly in medical fields like tissue engineering and 

wound healing. Jellyfish collagen's biocompatibility, hypoallergenic nature, and structural 

similarity to human ECM address the limitations of mammalian collagens. It effectively 

modulates MMP activity, supporting various stages of healing. Economically, it offers cost-

effectiveness and higher yields, while benefiting marine ecosystems and coastal communities. 

This makes jellyfish collagen a superior choice in the collagen market, aligning with global 

trends towards sustainable, ethically responsible resources and promising further innovations 

in healthcare and biomaterials. 

3. Solution 

In today´s rapidly evolving healthcare landscape, TSD, as an innovative, cutting-edge venture 

is poised to revolutionise wound healing concepts. Therefore, we aim to disrupt the traditional 

approaches of wound healing treatment by pioneering the development of the CollaPatchTM, an 

advanced medical product tailored for enhanced wound healing. Our CollaPatchTM, an 

innovative wound patch, is integrating the breakthroughs in biotechnology with type 0 collagen 

to accelerate tissue regeneration, while simultaneously combating infection effectively. The 

company´s overarching goal is to maximise both the market and therapeutic value of the 

CollaPatchTM by strategically navigating through the early stages of development with a view 
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to divestment at the completion of Phase 2 of the clinical trials and consequently de-risking 

further commercialisation approaches. 

TSD is committed to address the urgent needs of patients for quicker healing processes and of 

healthcare providers for reliable, effective treatments. By focusing on innovative, patient-

centred solutions, TSD aims to significantly advance current standards in wound care. At the 

core of its vision is the positioning of the CollaPatchTM as a transformative force in wound care, 

using advanced biotechnology to redefine standards of treatment efficacy and patient comfort 

worldwide. 

3.1. Target Product  

As type 0 collagen from jellyfish provides the highest added value in tissue regeneration, the 

focus will henceforth be on the treatment of acute wounds, such as abrasions, incisions or burns, 

as well as chronical wounds. In the treatment of such wounds, both healthcare professionals 

and patients prioritise different features, either to speed up healing, reduce complications, or 

favour comfort. The ideal wound dressing should balance clinical efficacy with patients valued 

attributes.  

Extensive inputs from Dr. Till Ossenkop (Pharmacist), Dr. Hans Peter Weinschenk 

(Pharmacist) and Dr. Sabine Coulon (Doctor of Medicine) underline the exceptional efficacy 

of closed wound dressings for wound management and identifies these as most widely adopted. 

Further, the interviewed healthcare professionals outlined, that an optimal wound dressing 

should provide a comprehensive approach to wound management, effectively preventing 

infection and creating an environment conducive to healing (Coulon, 2024; Ossenkop, 2024; 

Weinschenk, 2024). Key features include: 

• Barrier function against micro-organisms: This critical feature prevents the ingress 

of bacteria and pathogens, significantly reducing the risk of infection. 
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• Antimicrobial properties: The integration of antimicrobial substances actively fights 

infections. 

• Sterility: Sterile packaging is essential to prevent the introduction of new pathogens. 

• Moisture retention: A moist environment is promoted, facilitating faster and more 

efficient healing. 

• Exudate management: Maintains optimal moisture levels, preventing wound dryness 

or damage to surrounding skin. 

• Gas permeability: Essential for healing, this feature allows for the necessary gas 

exchange. 

• Durability and Resilience: The dressing withstands physical stress, reducing the need 

for frequent changes. 

• Compatibility with medical procedures: Ensures the dressing does not interfere with 

diagnostic tests or treatments. 

• Bioactivity and tissue regeneration: The incorporation of type 0 collagen significantly 

enhances this aspect. It supports cellular healing processes and tissue regeneration by 

providing a scaffold for new tissue growth, making it a key advancement in wound care. 

Information on customer prioritised attributes of an optimal wound dressing was obtained from 

a comprehensive open survey conducted by 33 participants (see Appendix B).  

Users prioritise:  

• Comfort: A high level of comfort provided by the dressing's ability to conform to body 

contours was highlighted as critical. A dressing that fits the body seamlessly is perceived 

as less intrusive and more comfortable for daily activities. 

• Handling (application/replacement): Ease of use, especially when applying and 

changing the dressing, was identified as a key factor. Consumers prefer dressings that 

are easy to apply and change without causing pain or interfering with wound healing. A 
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• self-adhesive design that provides secure adhesion without causing pain when removed 

is highly valued. 

• Water resistance: Another important feature is water resistance. Consumers appreciate 

a dressing that retains its functionality and protects the wound when exposed to water, 

such as showering, without the need for immediate replacement. 

• Appearance: The aesthetic appearance of the dressing is also important. Consumers 

prefer a discreet design that blends in with their appearance and does not draw attention 

to itself. 

Other attributes highlighted include breathability to prevent moisture build-up under the 

dressing and flexibility to allow unrestricted movement. These findings emphasise the 

importance of a holistic approach to wound dressing development, going beyond wound healing 

to improve user comfort and ease of use. 

The introduction of type 0 collagen into closed wound dressings represents a significant 

advancement in wound care. This innovative addition will significantly enhance tissue 

regeneration capabilities and set new standards for clinical efficacy. The proposed target 

product combines the best features of closed wound dressings with the regenerative benefits of 

type 0 collagen. This advanced dressing should not only deliver high efficacy, pioneering a new 

approach to healing that promises faster and more extensive tissue regeneration, but also 

incorporate the highest standards of comfort. With this product, the aim is to redefine excellence 

in wound care, ensuring superior healing outcomes and an improved patient experience. 
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3.2. Patients Journey 

Within the figure shown below, the potential journey of Michael Thompson is demonstrated 

and all stages he might have to go through to find an effective treatment. 

 

Figure 1: User Journey 

Awareness and Diagnosis: Michael's journey starts when he recognises the symptoms of his 

condition - persistent pain and non-healing wounds - which leads to a diagnosis of chronic 

diabetic foot ulcers. This is the "Awareness and Diagnosis" stage, represented by the brain with 

gears (a problem is identified). 

Initial Treatment and Frustration: Michael begins with standard treatments, such as 

traditional dressings or topical medications. However, he encounters "Initial Treatment and 

Frustration," symbolised by the sad face, as these conventional treatments do not lead to 

significant improvement, causing him distress. 

Consultation and Persuasion: Michael is then exposed to two possible routes that are typical 

for the German healthcare market in particular: Doctor & Pharmacy: He consults with his 

primary care physician or a pharmacist who might recommend the CollaPatchTM  to him. 

Hospital: Alternatively, during a more severe episode that requires hospital attention, he might 

be introduced to the CollaPatchTM as a new treatment option within the hospital setting. 
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Adoption and Use: After consultations, Michael decides to adopt the new treatment, 

symbolised by the pill icon. He begins using our product with guidance from his healthcare 

providers. 

Evaluation of Effectiveness: Over time, the effectiveness of the CollaPatchTM in healing his 

foot ulcers is evaluated, represented by the chart icon. Michael and his doctor monitor the 

wound for signs of improvement. 

Advocacy and Long-Term Adoption: If Michael's treatment is successful, leading to faster 

healing and improved quality of life, he reaches the "Advocacy and Long-Term Adoption" 

stage. Here, the handshake icon indicates his likely recommendation of the product to others 

with similar conditions and his continued use of the CollaPatchTM for any future wounds. 

Unsatisfactory: If the treatment doesn't yield the desired results or if Michael experiences any 

side effects, the thumbs-down icon indicates his dissatisfaction. This may lead him to consult 

his doctor’s office again or be likely to switch to another doctor, hospital, or pharmacy.  

The outlined patient journey, combined with the detailed persona of Michael Thompson, 

illustrates how a patient might progress through the stages of treatment for a chronic medical 

condition. It also demonstrates potential decision-making points and outcomes, offering insight 

into the patient experience from initial problem recognition to the adoption and advocacy or 

rejection of any medical product. 

3.3. Doctors, Hospitals, and Insurances 

Understanding the interplay between doctors, hospital management, and insurance companies 

is crucial for successfully introducing our product into the German healthcare market. This 

complexity stems from the distinct, yet interconnected roles each party plays in the healthcare 

system. Starting off with the journey of our previously descripted persona, Dr. Ford: 
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Figure 2: Dr. Fords Journey 

 

Awareness and Learning: The journey begins as Dr. Ford encounters new product information 

through medical journals, conferences, or by current hospital suppliers, which is the most likely 

scenario. This initial awareness might also come from professional networks or continuing 

education.  

Evaluation and Consideration: Dr. Ford evaluates new products by reviewing clinical data, 

safety profiles, and efficacy reports, consulting with peers who have used the product and 

participating in online medical communities. 

Trial and Initial Use: Dr. Ford trials the CollaPatchTM on a selected group of patients with 

chronic, non-healing wounds, closely monitoring effectiveness and any side effects, while also 

training the medical team on its application. 

Assessment of Outcomes: Dr. Ford assesses patient outcomes focusing on wound closure rate, 

pain management, and patient satisfaction, comparing these results to those achieved with 

traditional treatments. 

Integration into Practice: If trial results are favourable, the CollaPatchTM is integrated into 

regular practice for appropriate cases, with the doctor developing specific protocols for its use. 

Advocacy and Continued Education: If convinced of its benefits, Dr. Ford may advocate for 

our products broader use, sharing results through case studies at conferences, workshops, or in 

medical publications. 

Feedback Loop: Dr. Ford continues to collect data and feedback, refining treatment protocols 

and providing feedback to the hospital’s supplier for potential improvements. 
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In Germany, doctors are the primary influencers of medical product adoption, relying on both 

clinical efficacy and regulatory approval to recommend new treatments. However, their 

decisions are heavily influenced by hospital management policies and the procurement 

strategies that dictate available medical products and technologies. Hospital management must 

balance clinical needs with budgetary constraints and compliance with health policies, which 

often necessitates a careful selection process involving tenders and negotiations with suppliers. 

Furthermore, insurance companies wield significant power through their reimbursement 

policies, which determine whether a treatment can be affordably accessed by patients. These 

companies require rigorous evidence of a product’s cost-effectiveness and long-term benefits 

to include it in their coverage schemes. The German system, with its emphasis on cost 

containment and quality care, often necessitates that new treatments like TSDs CollaPatchTM 

demonstrate clear clinical and economic advantages over existing solutions. 

To effectively introduce the CollaPatchTM into German hospitals, a comprehensive strategy is 

necessary. This starts with developing educational marketing materials to highlight the 

scientific and clinical benefits of the product, targeting key decision-makers like chief medical 

officers and department heads in dermatology or wound care. Furthermore, partnering up with 

well-known suppliers and producers is crucial since well-established supply chains do not have 

to be interrupted and the hospital does not have to switch any of its producers. Additionally, 

our product can be shown at medical conferences and enhance its credibility through key 

opinion leaders. Publishing in peer-reviewed journals is also crucial for scientific validation. 

Partnering with hospitals for pilot studies is essential to evaluate CollaPatchTM’s efficacy and 

user satisfaction compared to existing treatments, including rigorous data collection and 

feedback integration. Understanding hospital tender processes and articulating a clear value 

proposition that emphasises clinical and economic benefits, such as reduced treatment times, is 

critical for procurement. Compliance with quality standards reassures procurement committees 



Arthur Lückenbach 

23 

 

of the product's safety. For insurance reimbursement, navigating the Diagnoses Related Groups 

(DRG) system, possibly applying for New Examination and Treatment Method (NUB) status, 

and preparing economic data to demonstrate cost-effectiveness are vital. Direct engagement 

with insurance companies and preparing for health technology assessments, supported by 

endorsements from clinical champions, are key for securing coverage. This strategic approach 

navigates the complex interactions between hospital adoption and insurance processes in 

Germany. 

4. Competitors 

In this chapter, we focus on identifying competitors in the wound care market, categorising 

them into direct, indirect, and potential competitors. Direct competitors include those offering 

similar collagen-based wound care products, crucial for understanding our market position and 

strategy. Indirect competitors encompass a range of alternative wound care solutions like foam 

dressings and Negative Pressure Wound Therapy (NPWT), serving similar patient needs 

(Pollak, 2008). Additionally, we must consider potential competitors, who may operate outside 

the wound care market or perhaps have products under development and will have the capability 

to become direct competitors. This comprehensive analysis is essential for strategic planning 

and maintaining a competitive edge in the evolving wound care market. 

4.1. Direct Competitors 

Within the chapter of direct competitors in the wound care market, we delve into the analysis 

of companies that directly parallel our product offerings in terms of technology and market 

approach. This section aims to dissect the strategies, product offerings, and market positions of 

firms specialising in collagen-based wound care solutions. By closely examining these 

competitors, we can better understand the market dynamics, identify key areas for 
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differentiation, and sharpen our competitive edge. This analysis is crucial in framing our 

strategic responses and aligning our product development to effectively meet market demands. 

Human BioSciences is recognised for its pioneering work in collagen-based wound care 

products, notably through their first FDA-cleared product, Kollagen™. Their product range 

includes various forms such as SkinTemp® II and Collatek® Gel, emphasising innovation in 

biocompatible and advanced healing solutions. Kollagen™ stands out for its proprietary 

technology that preserves the native triple helix structure of collagen, ensuring stability and 

effectiveness throughout all wound healing phases (Human BioSciences, 2024). 

Covalon, another key player in this market, offers products like ColActive® Plus and 

ColActive® Plus-AG, which combine collagen with antimicrobial silver. Their focus is on 

infection control and promoting faster healing while minimising scarring. Covalon is 

recognised for its innovative solutions in wound care, emphasising the incorporation of 

antimicrobials to prevent wound infections (Covalon, 2024). 

3M Health Care contributes to the market with its 3M™ Promogran™ Collagen Matrix with 

ORC, a unique blend of 45% oxidised regenerated cellulose and 55% collagen. This product, 

designed for sterile, freeze-dried application, aids in creating a moist wound healing 

environment. 3M's reputation in healthcare innovation is reflected in their approach to wound 

healing, which combines different materials for optimal outcomes (3M Health Care, 2024). 

L&R, Inc. offers BIOCOL™, a bovine collagen powder that forms a gel to provide a moist 

wound healing environment. This product focuses on reducing inflammation and promoting 

cellular regeneration, highlighting L&R's emphasis on natural healing processes and the use of 

bovine collagen (L&R USA, 2024). 

Smith+Nephew, Inc. distinguishes itself with the BIOSTEP* Collagen Matrix, targeting 

excess Matrix Metalloproteinases in chronic wounds to optimise wound closure. Known for its 

high conformability and ease of application, Smith+Nephew focuses on managing chronic 
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wounds and optimising the healing process through biochemical interventions (Smith+Nephew, 

2024) 

Lastly, HARTMANN, Inc. brings to the market ColActive® Plus Collagen Sheets and Powder, 

featuring fish-derived collagen and Ethylenediaminetetraacetic Acid to target elevated MMP 

activity. These products also incorporate alginate and carboxymethyl cellulose to maintain an 

optimal moisture balance, reflecting HARTMANN's commitment to advanced wound care 

solutions that combine collagen with other materials for enhanced healing environments 

(HARTMANN, 2024). 

4.2. Indirect Competitors 

In the German wound care market, several non-collagen-based products emerge as potential 

substitutes for collagen-based dressings in the treatment of chronic wounds. Foam dressings are 

highly absorbent, ideal for wounds with heavy exudation, while hydrocolloid dressings support 

moist healing environments for ulcers and pressure sores (Dumville JC & Speak, 2013; Trucillo 

& Di Maio, 2021). Alginate dressings, made from seaweed, excel in absorbing excess fluid 

from heavily exuding wounds (Zhang & Zhao, 2020). Antimicrobial dressings, which may 

contain silver, iodine, or honey, help prevent or treat infections in chronic wounds (Lin et al., 

2019). NPWT uses suction to enhance healing in complex wounds, and skin substitutes or 

regenerative products facilitate skin regeneration in severe cases like burns and ulcers (Pollak, 

2008). Each product type offers specific advantages for different wound conditions, 

underscoring the importance of tailored wound care management. As our target market is 

mainly focused on chronic wounds such as ulcers this should be taken into consideration while 

analysing indirect competitors: 

While 3M and Smith + Nephew have been mentioned already, it is important to note that both 

companies account as direct and indirect competitors, since both companies have a wide range 

of products focusing on the wound care market in its entirety. 3M is a multifaceted industry 
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corporation with a strong presence in healthcare and advanced wound care, offering a variety 

of high-quality wound dressings and a reputation for merging innovation with practical 

healthcare solutions (3M Health Care, 2024). Smith + Nephew, meanwhile, is a medical 

technology leader focused on advanced wound management, delivering a wide range of 

clinically tested products, with a strong commitment to research and development to stay at the 

cutting edge of the field (Smith+Nephew, 2024). 

ConvaTec presents a diverse array of wound care solutions, catering to a wide spectrum of 

wound types and stages. Their innovative approach is evident in products like unique foam 

dressings and hydrocolloids. With a strong global market presence, ConvaTec is backed by 

extensive research and is renowned for its patient-centered products (ConvaTec, 2024). 

Mölnlycke Health Care specialises in providing medical solutions, with a strong emphasis on 

wound care. They offer a range of products, including foam and antimicrobial dressings, 

tailored for effective wound management. Mölnlycke is particularly valued for its focus on 

quality and patient comfort, ensuring their products are both effective and gentle for wound 

care (Mölnlycke Health Care, 2024). 

Coloplast focuses on developing user-friendly and efficient wound care products. Their range, 

including hydrocolloid and foam dressings, is designed with patient comfort and ease of use in 

mind. Coloplast’s products are widely used and trusted in healthcare settings around the world, 

reflecting their commitment to quality and innovation (Coloplast, 2024). 

B. Braun offers a wide range of healthcare solutions, with wound care being a significant part 

of their portfolio. Their offerings include various types of dressings and skin care products, 

known for their quality and efficacy. The company is committed to patient care and safety, 

focusing on providing reliable and effective wound management options (B. Braun, 2024). 
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4.3. Potential Competitors 

In the evolving landscape of advanced wound care, identifying the most formidable competitors 

for our product requires a focus on companies that are pioneering in biocompatible materials 

and regenerative properties. While there are lot of ideas and companies forming around 

advanced wound care, it is important to note that many are focusing on other elements such as 

new technologies for early-stage diagnosis, innovative therapies to find the right treatment for 

every stage, surgical aids, and wound protection. Determining the top five closest competitors 

to our CollaPatchTM involves considering companies that are innovating in the area of advanced 

wound dressings, particularly those focusing on biocompatible materials and regenerative 

properties. Leading the charge is Organogenesis, a company known for its innovative use of 

living cells and naturally occurring materials in products such as Apligraf and Dermagraft. 

Their dedication to regenerative medicine aligns closely with the biocompatible aspect of 

jellyfish collagen (Organogenesis, 2024). 

Another notable player is MiMedx, which specialises in regenerative biomaterials. Their 

product, EpiCord Expandable, derived from the umbilical cord, mirrors the natural and 

regenerative properties of a collagen wound patch. Their focus on biologically active wound 

care solutions earmarks them as another potential competitor (MiMedx, 2024). 

Fibroheal Woundcare's use of silk proteins as biomaterials for active wound management, 

including dressings and gels that promote tissue regeneration, draws a parallel to the natural 

and healing-oriented approach of jellyfish collagen. This focus on biomaterials for tissue 

regeneration places them in the realm of direct competition (Fibroheal, 2024). 

Similarly, RenovoDerm's approach, particularly with their Phoenix Wound Matrix that 

leverages 3D scaffold technology for in-situ tissue regeneration, reflects the regenerative aspect 

of jellyfish collagen patches (RenovoDerm, 2024). Lastly, Gel4Med’s development of 

advanced biomaterials, such as G4Derm and G4Derm Plus, which aim to mimic the 
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extracellular matrix and provide antibacterial barriers, is akin to the natural healing facilitation 

offered by jellyfish collagen. Their emphasis on biomimicry and wound healing efficacy aligns 

them closely as a competitor (Gel4Med, 2024). 

4.4. Competitive Advantage 

Based on the perceptual map shown in figure 5, direct-, indirect- and potential- competitors are 

visualised on the following parameters, firstly, the breadth of application in terms of wound 

healing stages (x-axis) and the volume of product usage (y-axis). This mapping aids in 

visualising the competitive landscape, direct- and indirect- competitors, and potential market 

entrants in order to understand where to position ourselves relative to others in terms of product 

versatility and usage frequency.  

 

Figure 3: Perceptual Map 

On the x-axis, we have "Narrow Stages" on the left and "Broad Stages" on the right, which 

indicates whether the companies' products are specialised for specific stages of wound healing 

or can be used across multiple stages. For instance, companies placed towards the "Narrow 

Stages" end would have products designed for a particular phase of wound healing, whereas 

those towards "Broad Stages" provide solutions that cover a range of healing stages. On the y-
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axis, "Low Volume" at the top indicates companies whose products require a smaller amount 

or less frequent application. "High Volume" at the bottom signifies companies whose products 

are used in larger quantities or more frequently. Quick breakdown of the competition: 

• Mölnlycke: Positioned centrally on the x-axis but lower on the y-axis, suggesting that 

their products have a moderate range of applications in wound healing stages and 

require a high volume of product usage. 

• Medtronic, B. Braun, and Coloplast: These companies are centred on the x-axis, 

which means their products are likely versatile across different wound healing stages. 

They are placed variably on the y-axis, with Coloplast notably lower, implying higher 

volume use. 

• 3M: Located at the origin, suggesting an average application range and volume usage. 

• Organogenesis and MiMedx: These companies are towards the "Low Volume" and 

"Narrow Stages" quadrant, indicating specialised, infrequently used products. 

• Smith&Nephew and GEL4MED: These are positioned towards the "Broad Stages" 

but still closer to the centre on the y-axis, suggesting a wide range of application with 

moderate volume usage. 

• FIBRHEAL: Found on the far right, close to the "High Volume" on the y-axis, 

indicating that their products are used across all stages and in higher quantities. 

TSDs CollaPatchTM is strategically positioning itself in the market with its type 0 collagen 

solution, which is versatile enough to be used across all stages of wound healing without 

requiring modification for different phases. Wound patches can be worn for a duration of 5-8 

days, as the CollaPatchTM effectively shortens the healing time for chronic wounds, this can 

significantly reduce the frequency of application. The following attributes provide a 

competitive advantage over other existing products within the Market:  
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• Enhanced Tissue Regeneration – Effectiveness: Unlike our direct competitors whose 

products are mainly based on mammalian collagens sources, that often induce 

inflammation, the CollaPatchTM promotes tissue regeneration. This is attributed to its 

ability to modulate macrophage responses—decreasing the M1 macrophages which are 

pro-inflammatory and increasing the M2 macrophages which aid in tissue repair. 

Utilising this technology, it has been reported that the healing process in chronic wounds 

can be accelerated by up to 80% compared to untreated wounds and much better chances 

of closing chronic wounds compared to those treated with products derived from bovine 

collagen sources (Spragg et al., 2020). This finding was underlined by another study 

that focused on the physiological mechanisms of healing in chronic diabetic wounds 

(Sumiyoshi et al., 2021). 

• Biocompatibility and Ancestral Simplicity: The CollaPatchTM is inherently 

biocompatible with human tissues due to its simpler chemical structure, which is 

ancestrally more ancient than any other collagen source. Resulting in far less adverse 

reactions such as inflammation. This simplicity allows for better integration and less 

complexity in interaction with human tissues (Khong et al., 2018). 

• Safety & Allergy free: The CollaPatchTM does not cause allergic reactions, offering an 

advantage over most mammalian collagens which can induce such responses, 

furthermore it lacks the risk of transmitting diseases such as bovine spongiform 

encephalopathy, which are typical concerns with mammalian collagen sources (Spragg 

et al., 2020).  

• Multi-phase Efficacy: The CollaPatchTM acts as a universal scaffold, effectively 

fulfilling the roles of various collagen types needed across different healing phases, 

from hemostasis to remodelling. It supports essential processes like fibroblast 

recruitment and angiogenesis, key to tissue regeneration (Khong et al., 2018).  
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• Modulation of MMP Activity: The CollaPatchTM modulates MMP activity. This is 

crucial during the remodelling phase of healing, thus improving the aesthetic and 

functional quality of healed tissue and reducing scarring (Salvatore et al., 2020). 

As TSD we offer a revolutionary approach to chronic wound management. Unlike traditional 

treatments that may induce inflammation or fail to integrate seamlessly with human tissues, our 

CollaPatchTM minimises inflammation and enhance natural healing processes through a 

favourable macrophage response. This leads to much faster, safer, and more reliable healing 

outcomes with reduced scarring. Moreover, our sourcing from sustainably managed jellyfish  

opulations ensures an environmentally responsible choice, aligning with modern healthcare's 

move towards sustainable medical products. This combination of clinical efficacy, patient 

comfort, and environmental sustainability sets our jellyfish collagen patches apart in the 

competitive landscape of wound care products.  



Martin Gartmann 

32 

5. Development Roadmap 

The initial step in launching our business roadmap following the successful approval of an 

exclusive partnership with Jellagen involves assembling the necessary resources. This phase 

encompasses hiring specialised laboratory staff and establishing collaborations with local 

biolabs to facilitate the development of our prototype. Given the complexity of the prototype's 

components, as described within chapter 3, the precise balance of ingredients requires 

professional expertise. This stage sets the groundwork for a streamlined transition into the 

actual prototype development, ensuring all necessary materials and human resources are 

aligned for the commencement of the design and engineering phase. 

5.1. Development Phase 

Design and Engineering Phase (3-4 months): As shown within our Development Roadmap 

(see Appendix E), due to leveraging outcomes from prior in vitro and in vivo studies and raw 

materials provided by Jellagen, the design and engineering phase focuses on the composition 

of a prototype that meets specified healing and application criteria (mentioned within Chapter 

3). This involves utilising advanced tools like Computer-Aided Design (CAD) software to 

create initial designs and conduct small-scale fabrications. The timelines for developing similar 

biomedical products, such as other types of collagen-based wound patches, generally align with 

this 3–6-month window, reflecting an industry-standard approach to prototype development 

(Callegari et al., 2007). Biomaterial Selection and Composite Formulation: A critical 

component in the prototype development is selecting the right biomaterials. The choice of 

jellyfish collagen is informed by its superior biocompatibility, minimal disease transmission 

risk, and unique properties that facilitate healing. To optimise the prototype, the jellyfish 

collagen will be combined with several ingredients as mentioned within the chapter 3.2., to 

create a composite that maximises elasticity, strength, and biological interaction with human 

tissue. This formulation process is guided by established research and aims to produce a patch 



Martin Gartmann 

33 

 

that closely mimics the natural extracellular matrix, supporting optimal cellular infiltration and 

tissue growth (Zhao et al., 2023). 

Small-Scale Manufacturing and Initial Testing (2-3 months): Upon finalising the design, 

the project moves into small-scale manufacturing to produce prototype samples for laboratory 

testing. This phase is crucial for verifying that the prototype adheres to design specifications 

and meets expected performance metrics under controlled conditions. It also provides an 

opportunity to identify and rectify any immediate deficiencies, ensuring the prototype’s 

efficacy and biocompatibility before proceeding to more extensive testing (Parsons et al., 2002). 

Feedback Integration and Redesign (1-2 months): Feedback from initial testing phases plays 

an integral role in the iterative process of prototype refinement. This stage involves making 

necessary modifications to enhance functionality and address any issues identified during the 

testing. Such iterative redesign is commonplace in medical device development, where 

prototypes often undergo multiple revisions to achieve the ideal configuration that meets all 

clinical and regulatory requirements before advancing to pre-clinical testing. 

5.2. Preclinical Phase – Intellectual Property 

Once the prototype has undergone thorough refinement and meets all preliminary criteria, it 

progresses to pre-clinical testing. This stage tests the prototype in a controlled, clinically 

relevant environment to ensure it is safe and effective for eventual human use. Pre-clinical tests 

are critical for gaining regulatory approvals and moving forward to clinical trials, marking the 

final step in validating the prototype’s readiness for market introduction. 

Leveraging the existing data from Jellagen's in vitro and in vivo studies plays a critical role in 

streamlining the pre-clinical testing process. Since the studies are comprehensive and align well 

with the specifications of the prototype (main part of the product is raw material from Jellagen), 

their data can be utilised either as part of the regulatory submissions or to inform the specific 

tests required for the prototype. This approach can significantly reduce redundant testing 
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efforts, allowing for a focused examination of the unique aspects or enhancements introduced 

by the new prototype, such as innovative formulations, structural designs, and integration with 

other materials. By concentrating pre-clinical testing on these novel attributes, the scope and 

consequently the timeline of this phase can be notably reduced. Although estimating exact time 

savings without a detailed analysis during the prototype production it is reasonable to assume 

that there will be saved time during the typical pre-clinical phase. Standard pre-clinical testing 

which typically spans 3-6 months could potentially be shortened by several weeks to a month, 

contingent on the extent to which Jellagen's data can be effectively leveraged (Rahmani & 

Dahaghin, 2023). 

However, several strategic considerations must be addressed to ensure the success of this 

approach. Due diligence is essential to verify that Jellagen’s previous studies are applicable and 

meet the specific safety and efficacy requirements of the new prototype. Furthermore, 

maintaining early and ongoing communication with regulatory bodies is crucial. This dialogue 

helps clarify the acceptability of utilising existing data and outlines any additional data that 

might be required, thus averting potential delays associated with regulatory concerns. 

Intellectual Property (IP): In the highly competitive biomedical device sector, obtaining a 

patent for our CollaPatchTM provides essential exclusive rights to manufacture, use, sell, and 

distribute the product within Germany. This exclusivity is pivotal for deterring competitors, 

enabling the patent holder to establish a robust market position and recoup investments made 

in research and development. Moreover, patents are indicators of novelty and potential market 

value, significantly boosting the attractiveness of startups and new companies to investors and 

venture capitalists who prefer to fund businesses with protected intellectual property that 

promises a competitive advantage and potential long-term profitability (Heus et al., 2017). 

Additionally, holding a patent would allow TSD to license the technology to other 

manufacturers, fostering revenue generation and partnerships that facilitate further 



Martin Gartmann 

35 

 

development and distribution both domestically and internationally. Patents also enhance a 

company's valuation and reputation, bolstering its credibility as an innovator in the medical 

field (Nunnally et al., 2005). 

Regarding the costs of patenting without in-house expertise in Germany, the initial expenses 

include conducting a comprehensive patent search to ensure the uniqueness of the invention, 

typically necessitating the services of a patent attorney or a professional search firm, with costs 

ranging from €1,000 to €3,000. Drafting and filing fees, especially given the complexity of 

biotechnological inventions like CollaPatchTM, can vary between €7,000 and €15,000, in 

addition to the relatively lower but still significant filing fees with the German Patent and 

Trademark Office (DPMA). The patent prosecution phase may incur further costs from €1,000 

to €5,000 due to DPMA reviews, objections, or amendment requests. Additionally, once the 

patent is granted, issue fees and periodic maintenance fees are necessary to maintain the patent's 

activity, with these fees increasing over time. If international protection is sought through 

mechanisms like the Patent Cooperation Treaty (PCT), this can substantially increase costs, 

with PCT filing fees ranging from €2,000 to €4,000, excluding the significant translation and 

national phase entry fees in each designated country. Without in-house expertise, the total cost 

of obtaining and maintaining a patent in Germany could range from €20,000 to €30,000 over 

the life of the patent, with costs potentially exceeding €100,000 if international protection is 

pursued (van Pottelsberghe de la Potterie & Mejer, 2010). 

The Initial Patent Research and Pre-Filing Preparation phase generally spans 1-3 months and 

entails a thorough patent search to establish the novelty of the invention. This preliminary phase 

also involves the creation of detailed descriptions, claims, and, where applicable, schematic 

illustrations of the invention. Furthermore, this stage includes consultations with patent 

attorneys to refine the patent application. As documented in Appendix F, there has been a 

notable increase in patent filings related to collagen and marine collagen since 2015, indicating 
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sustained interest and activity in this field. This trend supports the hypothesis that, following 

initial research and external consultation, it is feasible to proceed with filing a patent. The patent 

examination process typically spans 1 to 3 years. During this phase, examiners evaluate the 

claims for their novelty, inventiveness, and industrial applicability. Applicants may be required 

to address requests for clarification or objections, which can extend the duration of this phase. 

As illustrated in our Appendix F, the average duration for filing a patent related to collagen 

applications in the pharmaceutical sector is approximately 3.2 years. Despite these substantial 

costs, the strategic benefits of patent protection, such as market exclusivity, attracting 

investment, and enhancing company valuation, justify these expenditures as vital investments 

in securing the commercial and competitive future of our innovative product. 

5.3. Clinical Phase 

For a burgeoning medical device company like ours, clinical trials are crucial for ensuring the 

safety, efficacy, and market viability of innovative solutions such as the CollaPatch™. These 

trials are essential for meeting regulatory standards and establishing the therapeutic value of 

new devices. Despite their significant costs and resource demands, clinical trials provide 

indispensable insights into product performance, optimise treatment protocols, and are 

necessary for regulatory approval and market acceptance. This rigorous testing is vital for us as 

we aim to revolutionise wound care market with the CollaPatchTM.  

Phase I: Safety Trial 

Objective: The primary focus of phase I is to evaluate the safety and biocompatibility of the 

CollaPatchTM. This initial phase is critical for determining the device's behaviour in human 

subjects, identifying any immediate adverse reactions, and understanding the primary 

physiological responses to the device (Wright, 2017). 

Duration: Typically, phase I trials, which have a success rate of 63.6%, last from several 

months up to two years, averaging approximately 1.79 years. The duration is dependent on 
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initial outcomes and may require adjustments based on early feedback from participants 

(Thomas et al., 2021). 

Cost: Financial outlays for phase I are estimated between €1 million and €3 million, 

encompassing expenses related to regulatory submissions, trial protocol development, 

participant recruitment, and administrative overhead (Di Tonno et al., 2022). 

Participants: This phase usually engages a small cohort of 20-100 individuals, possibly 

including healthy volunteers or specific patient groups, depending on the device’s nature and 

the study design sanctioned by regulatory authorities (Fisher et al., 2021). 

Key Personnel Involved: Essential personnel include a clinical trial manager, principal 

investigators specialised in wound care, clinical research coordinators, and data analysts. 

Regulatory specialists play a pivotal role in ensuring adherence to the guidelines set forth by 

the EMA (Lazar, 2017). 

Phase II: Efficacy Trial 

Objective: This phase aims to ascertain the therapeutic efficacy of the CollaPatchTM in 

enhancing wound healing. Secondary aims focus on optimising the dosage and administration 

protocol, such as the frequency and method of the patch application (Wright, 2017). 

Duration: phase II of the trial, which typically lasts between one to four years, with an average 

duration of 3.5 years, focuses on refining the treatment protocol and gathering adequate data 

for a comprehensive statistical analysis. The success rate for this phase is 38.6% (Thomas et 

al., 2021). 

Cost: The costs associated with phase II generally range from €5 million to €20 million, driven 

by an increased number of participants, more intricate data collection needs, and extended trial 

periods (Bennett et al., 2001). 
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Participants: The trial involves 100-300 patients, selected based on precise inclusion criteria 

that align with the specific wound conditions targeted by the patch (Torres-Saavedra & Winter, 

2022). 

Key Personnel Involved: The team expands to include more clinical investigators, additional 

trial sites across Europe, biostatisticians for advanced data analysis, and continued regulatory 

oversight (Cameron, 1997). 

Phase III: Comparative Trial 

Objective: Phase III is designed to confirm CollaPatchTM’s efficacy relative to standard 

treatments, monitor any long-term adverse effects, and finalise usage recommendations. It 

represents the conclusive step prior to seeking market approval in Europe (Wright, 2017). 

Duration: This phase, which is the longest in the process, typically spans two to four years, 

averaging 3.2 years. It requires extensive data collection to demonstrate the patch’s 

effectiveness and safety relative to existing treatments, achieving a success rate of 60% 

(Thomas et al., 2021). 

Cost: Often exceeding €20 million, phase III expenses are substantial due to the scale of 

operations, encompassing multiple sites across different European nations, extensive data 

collection, and significant administrative and operational costs (Mullard, 2018). 

Participants: The participant pool ranges from several hundred to thousands, providing the 

statistical robustness needed to draw definitive conclusions regarding the patch’s effectiveness 

(Herledan et al., 2020). 

Key Personnel Involved: The team includes a broad array of international investigators, 

project managers, regulatory compliance officers, data management experts, and potentially 

marketing strategists to prepare for the product’s market introduction (Pinheiro et al., 2021). 

After completing clinical trials, the approval process for our CollaPatchTM in the European 

Union hinges on the device's characteristics, data quality, and the selected regulatory path, 
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boasting an 88.4% success rate of approval (Thomas et al., 2021). Typically classified as Class 

IIa or IIb, these products undergo a conformity assessment that includes quality system audits 

and technical reviews by a Notified Body. If these evaluations are successful, the product is 

granted a CE mark, indicating compliance with EU standards. Continuous performance 

monitoring is ensured through post-market surveillance. The approval process can span from 3 

to 9 months for just the assessment phase, and potentially several years from concept to market. 

Although our strategy involves exiting after phase II trials, it is crucial to detail the remaining 

steps leading to final approval to fully illustrate the development process of our CollaPatchTM 

as a new product (European Medicines Agency, 2022). 

6. Financials  

For TSD to know how much money will be needed along the journey, this chapter takes a closer 

look on the cost structure and provides a detailed breakdown on how much money is needed 

and when the money will be needed. By starting with analysing the costs that arise within the 

first six years upon completion of the clinical trial phase II.  

6.1. Cost Structure 

To accurately assess the total costs involved in developing our inaugural product – 

CollaPatchTM, the figure below provides a comprehensive visualisation of all expenses incurred 

over the six-year development period. For an itemised annual analysis of each cost category, 

see Appendix K & L. It is crucial to note that the cost projections presented are based on a 

baseline scenario, incorporating worst-case, base-case, and best-case estimates. These estimates 

have been derived from averages found in scientific literature and supplementary research. It is 

important to note that these costs are subject to significant volatility and may fluctuate during 

the development process.  
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Figure 4: Cost Summary 

Prototype Development: The financial planning for prototype development focuses primarily 

on direct costs associated with the necessary raw materials—such as jellyfish collagen, 

hydrogels, and alginates (detailed in Chapter 3). These materials are essential for testing and 

formulating the prototype. However, there are additional expenses related to the prototype 

development, such as personnel and laboratory equipment, which will be addressed in 

subsequent sections. The allocated budget of €45,000 will be split into the design and 

engineering phase (€20,000), small scale manufacturing (€15,000) and integration of feedback 

(€15,000). Furthermore, the allocation of €15,000 for integrating feedback highlights a strong 

commitment to iterative design. This is a critical component of product development, 

emphasising the incorporation of user and stakeholder feedback into refining the product, 

ensuring that it meets their needs and expectations effectively.  

Pre-Clinical Trials: As mentioned within chapter 8, even though we have detailed studies 

provide by Jellagen (in vitro and in vivo), it is important to note that we do have a short period 

of time for our own pre-clinical trials, due to the time and resource savings it is estimated that 

the pre-clinical phase will amount up to €100,000.  

 

Intellectual Property: We’ve allocated €25,000 of our budget to protect our proprietary 

technologies. This sum covers initial patent searches and filing fees—€11,000 for national and 
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€3,000 for international filings via the PCT, reflecting global ambitions. Additionally, €3,000 

is reserved for 'Other' expenses, which includes unexpected costs or extra-legal advice, 

illustrating the unpredictable nature of patent prosecution. It's important to note that the €25,000 

only applies to filings in Germany; expenses can increase substantially with filings in multiple 

countries, potentially multiplying costs tenfold. The fee variation depends on the IP portfolio's 

complexity, the scope of patent filings, and the law firm’s reputation and expertise. 

Clinical Trial Phases I & II: The substantial funds allocated to clinical trials (€14,500,000 in 

total) underscore the significant financial burden these phases impose. The allocation 

specifically earmarks €2,000,000 for phase I safety trials and €12,500,000 for phase II efficacy 

trials, reflecting the escalating costs as the product moves closer to potential market approval. 

This progression aligns with the regulatory requirements and the critical need to establish both 

safety and efficacy to regulatory bodies. 

Labor / Team: The investment in human resources is a critical strategy for advancing the 

intricate processes involved in biotechnological development. The initial recruitment is 

particularly pivotal, encompassing roles such as the Product Development Manager (€59,000 

p.a.) (Schade, 2022), Biochemist (€63,000 p.a.) (Thießen & Marx, 2022), Laboratory Assistant 

(€37,500 p.a.) (Stollberg, 2024), and the Chief Scientific Officer (€117,000 p.a.) (StepStone, 

2023). These roles are essential for the development of the product prototype. The salaries for 

these positions reflect the median compensation within their respective fields, based on data 

from the German labour agency, ensuring competitive remuneration aligned with industry 

standards. Given the diverse compensation strategies available for advisory boards—such as 

equity stakes, per-meeting fees, reimbursement— TSD has opted for an annual retainer model 

(and a later stage option to gain equity, see chapter 11). This approach is designed to remunerate 

members for their significant insights and consultancy services. Each board member is awarded 

an annual payment of €5,000 p.a.  



Martin Gartmann 

42 

 

Facility / PPE (Third-Party Laboratory): The budgetary allocation for facility-related 

expenses, which includes €120,000 p.a. for rent and €60,000 p.a. for machinery usage, is 

derived from average rates offered by the top three third-party laboratory providers in Germany 

(Bio-Security, 2024). This strategic investment ensures access to state-of-the-art laboratory 

spaces equipped with cutting-edge technologies. The cost structure encompasses both the 

leasing of the laboratory space and a usage fee for each piece of equipment within the facility. 

The equipment provided, ranging from Biological Safety Cabinets and Centrifuges to 

Spectrophotometers, Polymerase Chain Reaction (PCR) Machines, and Incubators, constitutes 

a substantial portion of the facility costs. These resources are crucial for upholding the stringent 

standards demanded in biotechnological research and development, ensuring that each phase of 

product testing and development is conducted within advanced environments that promote 

innovation and adhere to regulatory norms.  

G&A Expenses: These expenses cover a broad range of day-to-day operational costs that are 

not directly tied to production but are essential for running the business. Our G&A expenses 

are categorised into two main areas: equipment costs (€20,000 p.a.), which provide employees 

with the essential tools needed for efficient performance (further raw materials, Gloves, Lab 

Coats, PCR Tubes and Plates, Petri Dishes, Microcentrifuge Tubes, and other necessary 

laboratory materials), and administrative costs (€45,000 p.a.). The latter includes crucial 

services such as insurance, IT, and accounting, which offer necessary support and safeguard 

the company's operations. Additionally, travel expenses, which can involve plane tickets, hotel 

rooms, and meals, particularly dinners with investors, are crucial for fostering relationships and 

securing funding. Once clinical trials have started, costs for laboratory equipment are expected 

to double, since feedback must be considered for further adjustments to the product. 
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6.2. P&L Statement 

The Profit and Loss (P&L) statement provided below offers a detailed summary of the 

company's financial activities over a period from 2025 to 2030. This summary is vital for 

projecting and monitoring the financial health of our business, giving stakeholders insight into 

how effectively TSD manages its costs during its development phase.  

 

Figure 5: P&L Statement 

Key line items essential for assessing the financial performance include Revenue (no items can 

be recorded, as government grands nor any form of funding can be recorded as revenue), 

Operating Costs, Gross Profit, EBITDA (Earnings Before Interest, Taxes, Depreciation, and 

Amortisation), Net Loss, and accumulated Forward Losses (tax beneficiary once first revenues 

are generated) (Accounting Standard (AS) 12, 2012). Notably, the table indicates no revenue 

generation throughout the six-year period, reflecting TSD’s focus on the development of the 

CollaPatchTM. Operating Costs vary significantly, with a peak in 2028, due to the start of clinical 

trials phase II, leading to substantial negative EBITDA and Net Loss figures. The cumulative 

Forward Losses highlight the growing financial impact of these investments, emphasising the 

need for effective cost management and strategic planning to sustain operations. This P&L 

statement underscores our commitment to the development process of the CollaPatchTM, a 

common scenario for BioTech startups in the early stages of growth, necessitating careful 

financial oversight and strategic funding to achieve long-term success
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Limitations & Assumptions 

Our startup, TSD, aims to provide innovative jellyfish collagen wound patches. However, our 

research and business plan are based on several assumptions and face significant limitations 

inherent in the biotech industry. This industry is characterised by high uncertainty, with rapid 

technological advancements, regulatory changes, and volatile market dynamics potentially 

affecting our project's trajectory. Our business model relies heavily on strategic partnerships, 

particularly with Jellagen for high-quality jellyfish collagen and other research institutions for 

clinical trials. The success of TSD is contingent on the stability and effectiveness of these 

partnerships, which can be influenced by changes in our partners' priorities or external 

conditions. The pathway to market approval for our CollaPatchTM involves multiple stages of 

clinical trials, each fraught with high risks and uncertainties. Delays or failures at any stage 

could significantly impact our timelines and costs. Even with successful trials, market adoption 

and profitability are not guaranteed. Our estimated timeframes, costs, and development periods, 

though meticulously researched, are subject to variability due to potential regulatory delays, 

unforeseen scientific challenges, and shifting market conditions. Similarly, market size 

estimates and penetration rates are based on current healthcare trends and market research but 

can fluctuate due to changes in demand, competitive landscape, and healthcare policies. 

Valuations of biotech startups like TSD can vary widely among investors due to differing risk 

appetites and market conditions. Our financial projections, though based on comprehensive 

models, may not align with investor perceptions at the time of fundraising. 

Despite reaching out to various companies through LinkedIn, websites, emails, and referrals 

from friends and family, we encountered numerous denials and non-responses, which hindered 

the validation of our assumptions. Nevertheless, we made every effort to build the strongest 

case possible with the resources available to us.  
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Appendix A: Key Results In Vitro – In Vivo Studies Jellagen 

 

 
 

Wound closure 

Wounds treated with collagen type 0 achieved 80% closure more rapidly than those untreated, 

taking less than 20 days compared to 44 days. The bovine collagen predicates wound device 

produced similar initial outcomes. However, it exhibited considerable variability and 

suboptimal performance during the final 20% of closure, with numerous wounds failing to close 

entirely. In contrast, collagen type 0 demonstrated superior uniformity and achieved complete 

wound closure. 
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This in vitro study evaluated the effect of jellyfish collagen type 0 on differentiated THP-1 cells, 

which are associated with wound development. Previous research indicated that collagen 

extracted from another jellyfish species (Nemopilema nomurai) may stimulate the secretion of 

pro-inflammatory cytokines (TNF-α and IL-6). Consequently, we aimed to determine whether 

collagen type 0 from R. pulmo would elicit a similar or different response. 

Inflammatory cytokine secretion: The secretion of TNF-α, along with other inflammation-

associated cytokines (IL-8, IL-1β, and IL-18), was assessed in differentiated THP-1 cells both 

alone and in the presence of collagen type 0. The results showed that collagen type 0 did not 

induce significant changes in the secretion of pro-inflammatory cytokines (Fig. 4). 

Additionally, differentiated THP-1 cells, both alone and with collagen type 0, were exposed to 

lipopolysaccharide (LPS), a major component of gram-negative bacteria known to trigger an 

inflammatory immune response. LPS exposure resulted in a pronounced inflammatory 

response; however, the presence of collagen type 0 did not modify this response in any way 

(Fig. 5). 
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collagen type 0 elicits a weaker immune tissue response compared to porcine pericardium 

collagen (PPC), indicating its biocompatibility. The macrophage balance reveals that collagen 

type 0 promotes tissue repair, characterised by M2 macrophages, early in the wound healing 

process, rather than inflammation, characterised by M1 macrophages. In contrast, tissue repair 

is only stimulated by PPC at later stages of wound healing. 

 

Source: (Spragg et al., 2020) 
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Appendix B: Evaluation of Open Customer Preference Survey  
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Appendix C: Market Size Wound Healing – avg. Market Share and Penetration of TSD 

 

 

 

Appendix D: Personas of Dr. Ford and Mr. Thompson 
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Appendix F: Panda Library (Python) – Analysis of Patent Landscape  

In the realm of applied research, patents not only offer a wealth of technical details but also 

provide insights into competitive landscapes and emerging market trends. For companies in the 

health and beauty sectors, patent analysis is an essential activity that supports strategic planning 

and innovation management. It enables businesses to safeguard their innovations, steer clear of 

potential infringements, carve out niches, and spot early threats or partnership opportunities. 

Moreover, by understanding the state of the art through patent landscapes, companies can 

enhance product offerings and align their research and development efforts with market 

demands. However, conducting a comprehensive patent analysis often involves substantial 

financial and human resources, which can be prohibitive for smaller entities or academic 

researchers. Thus, providing accessible tools like Python scripts for patent data extraction and 

analysis democratises the ability to engage in this sophisticated work. Using the Python Pandas 

library, for instance, researchers and entrepreneurs can efficiently parse, analyse, and visualise 

patent data related to collagen and marine collagen. This approach not only saves time and 

money but also levels the playing field, fostering innovation across various sizes of enterprises 

engaged in the collagen market. 

Solution approach: By employing simple, yet powerful, Python tools for analysing patent data, 

companies and researchers can maintain a competitive edge, develop informed innovation 

strategies, and stay abreast of the latest advancements within the collagen industry. Such tools 

also aid in avoiding patent infringement and in making strategic decisions that are critical to 

success in the fast-evolving biotech and cosmetic industries. The underlying patent data was 

obtained through an API (application programming interface) query at Patents View. The 

Patents View database is compiled under the auspices of the US Patent Office, as well as the 

European Patent Office (EPO), and is updated on an ongoing basis. The source can therefore 

be considered trustworthy. The data query was made from combined search terms. Different 
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variants of the spellings of "marine collagen, jellyfish collagen, collagen etc." were used in 

patent titles and abstracts. Since API query functionality was limited at the time the search was 

created, no further narrowing or expansion was done. The data obtained was converted to 

lowercase to avoid duplication in follow-up analyses. No duplicates had to be removed from 

the data set. 

Number of Patents by Region 

 

The first graph shows the distribution of patents across various regions: North America, Asia 

Pacific, Europe, Middle East-Africa, and Latin America. It indicates North America as having 

the highest number of patents, followed by Asia Pacific, Europe, Middle East-Africa, and Latin 

America with the fewest. 

This kind of data visualisation is helpful for understanding the regional distribution of patent 

filings, which can reflect the innovation landscape and the investment in R&D within different 

areas. For instance, the high number of patents in North America could suggest a robust 

infrastructure for research and innovation within the field of collagen and marine collagen, 
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while the lower numbers in Latin America and Middle East-Africa might indicate either a 

smaller market or different focuses within their respective biotech industries. 

Total Filing of Patents 

 

 

 

 

 

 

 

 

 

 

 

 

The second graph is a time series plot, showing the trend of patent filings over years from 

around 1980 (where the first patents have started to show up within the field of collagen) to 

2022. The graph exhibits a general upward trend in the number of patents over time with some 

fluctuations, including what appears to be a peak in patent activity followed by a decline and 

then a resurgence. 

This type of visualisation can be very telling in the context of collagen and marine collagen 

research and development. The increasing trend could be indicative of growing interest and 

investment in this sector, with particular surges potentially corresponding to key technological 

breakthroughs or increased market demand. Peaks and troughs could also correspond to 

changes in regulatory environments, availability of funding, or shifts in public or scientific 
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interest. For example, an increase in patent filings might coincide with the discovery of new 

extraction methods or identification of novel applications of collagen in medical treatments.  

Average Time to Approval 

 

The third graph displays a right-skewed distribution, with a large number of patents being 

granted within the first couple of years, and progressively fewer patents taking longer times to 

be approved. This pattern is typical in patent registration processes, where a majority of 

applications are resolved in the initial years following their filing. The diminishing number for 

longer durations likely reflects a combination of more complex cases, possible legal challenges, 

requests for additional information, or other complications that can delay the approval process. 

For patents in the field of collagen and marine collagen, this graph could indicate that while 

many patents are granted relatively quickly, which could be due to well-established protocols 

for evaluation and a clear scope of innovation, there remains a subset of patent applications that 

encounter challenges that require more time for a thorough review. 
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Understanding the distribution of approval times can be crucial for businesses and researchers 

in planning their R&D timelines and managing the patent application process strategically. For 

instance, if a company in the collagen industry knows that patents typically take 1-2 years to be 

granted, they might align their product development and go-to-market strategies accordingly. 

However, they also need to be prepared for potential delays, which could impact their 

competitive advantage and time-sensitive opportunities in the marketplace. 

 

Appendix G: Phase Transition Success Rates by Disease Area 

 

 For disease area-level reporting, we analysed 14 major groupings in the Figures: Allergy, 

Autoimmune, Cardiovascular, Endocrine, Gastroenterology (non-IBD), Hematology, 

Infectious Disease, Metabolic, Neurology, Oncology, Ophthalmology, Psychiatry, Respiratory, 

and Urology. The remaining disease areas were categorised as "Other," which includes 

Dermatology, Renal, Obstetrics, Rheumatology (for non-autoimmune indications), 
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ENT/Dental, and Orthopedics. These major disease areas encompass 573 indications, which 

will be analysed and discussed in subsequent reports. 

Moving Forward, every aspect of the profitability of success, likelihood of approval rates and 

the average time to approval, TSD will be ranked within the category “Others”, as wound 

healing is part of Dermatology. 

 

Appendix H: Likelihood of Approval Rates 
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Appendix I: Average Time to Approval 

 
 

Source: (Thomas et al., 2021) 

 

 

 

Appendix J: Signed Founder´s Agreement 
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Appendix K: Detailed Cost Summary 
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Appendix L: Detailed Annual Cost Structure 

 

 

Appendix M: Cash Flow Calculation for rNPV 
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Appendix N: rNPV Formula 

 

Appendix O: rNPV – 2025 Calculations for all Scenarios 
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Appendix P: EV to EBITDA and Revenue Multiples Valuation 

 

 

Appendix Q: rNPV – 2030 Calculations for all Scenarios 
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Appendix R: Sensitivity Analysis – Base Case 

 

 

Appendix S: Funding Need per Stage 

  

 

Appendix T: Target Funding Venture Capital Partners  
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Appendix U: Capitalisation Table Seed (Tranche 1) Funding 

 

 

Appendix V: Capitalisation Table Seed (Tranche 2) Funding 

 

 

Appendix W: Capitalisation Table Series A Funding 
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Appendix X: Capitalisation Table Series B Funding 

 

 

Appendix Y: Capitalisation Table Summary 
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Appendix Z: Target Exit Options and their Strategic Fit 
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