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1. Executive Summary 
 
Over the last few years, synthetic biology has been successfully applied in 

medicine against many diseases. However, lung cancer is still difficult to solve, a 
persistent medical condition affecting a large part of the population worldwide. 
Specifically, it is the leading cause of cancer deaths among men and women. The 
reasons behind this are the following two; on the one hand, the late diagnosis since the 
symptoms usually occur when the lung cancer has reached an advanced stage where it 
is not still curable. On the other hand, the currently used techniques for diagnosing lung 
cancer lack the patient's simplicity, accuracy, safety, and friendliness. Thus, it proves 
vital to establish a new method, more accessible to the patient that will provide 
diagnosis at an early stage, and also have a prognostic role against the disease. 

So, our newly formed and student-led startup synthetic biology company, syn-
PNOIA, has been committed to researching and developing a diagnostic test for 
detecting non-small cell lung cancer in the early stages. Among the small and non-small 
types of lung cancer, the first is more aggressive and metastasizes more often. 
However, we focus on the latter since it comprises the majority of cases. In practice, 
combining examining blood samples, also known as liquid biopsy, with detecting and 
quantifying certain overexpressed circular RNAs as specific biomarkers, we designed an 
innovative screening test to redefine lung cancer diagnosis. Our test can be performed 
easily and quickly, without the need for surgery, in clinics, diagnostic centers, and 
hospitals. Moreover, such an examination can be proposed as an annual checkup, 
especially for people with a high risk of lung cancer, like heavy smokers, consequently 
significantly increasing patients' chances of survival. Shielding and saving human life has 
been our most vital motivation to develop our product and contribute to the progress 
of medical science. 

Below is a walk-through of all the aspects of our business model that follows in-
depth. In particular, after some details about our company, the business model canvas 
follows, summing up everything involved and interacting within the framework of our 
diagnostic test. The market analysis shows that now there is more than enough room 
and need for our product and, in addition, suggests that our test has unique advantages 
over other existing methods, which can be invasive, painful, and unaffordable. The first 
point is confirmed by SWOT (Strengths, Weaknesses, Opportunities, Threats) and PEST 
(Political, Economic, Social, Technological) analysis, which highlight an important 
opportunity for fast progress despite the potential for gradually expanding competition 
over the coming years. Afterward, the operational plan includes and analyzes every 
technological feature for the production, a draft of the prospective supply chain, a 
promotional-marketing approach, our quality control policy, and finally, the legal 
environment to which our test appertains. Lastly, the finances for the first six years are 
summarized and presented in the cash flow statement and the cost sheet. Leveraging 
our project's groundbreaking concept and considering the market's insufficiency, our 
financial forecast indicates that syn-PNOIA could be profitable even after the first two 
years of operation. 



2. Company Description  
 

2.1. General 
 

Our company, syn-PNOIA, is a recently formed startup synthetic biology 
company invested in providing a diagnostic test against non-small cell lung cancer in 
the early stages, aiming to redefine the whole detection procedure by making it less 
painful, invasive, expensive, and time-consuming. Its origin stems from the participation 
of our team, Patras Medicine, in the 2022 iGEM synthetic biology competition. It all 
started in January 2022 as a 15-person research group at the University of Patras, which 
is also the current base of our company providing us access to the facilities. We are 
currently in the prototyping phase and under the aegis of our university. However, it has 
been agreed that with the potential expansion of our business, we plan to relocate to 
other facilities, combining the laboratory for research and development, the production 
floor, and the offices, accordingly. 

 

2.2. Team - Structure 
 

The roster of our company is not new to the field of synthetic biology. We 
strongly believe in the combination of experience, knowledge, and know-how with 
enthusiasm and ideas of the newcomers. Regarding the synthesis of our group, in 
particular, we focus on the potential of boosting performance behind the diversity and 
pluralism of opinions, proving it either in terms of gender [1] or specialization by having 
members from various fields, such as Medicine, Pharmacy, Nursing, Biology, Chemistry, 
and even Civil and Mechanical Engineering. Besides this, our team comprises people 
from every level of education, from the last grade of high school to the post-doc level. 
In this way, the current issue and decision-making approach acquire a different, 
multifaceted dimension and prospect.  

Based on our multidisciplinarity, the organization and management of syn-PNOIA 
have been designed flexibly to serve and promote every team member's exceptional 
skills regarding the company's individual roles. In practice, we are divided into four sub-
groups: dry lab, wet lab, human practices, and finance sub-teams. The first two 
constitute our research team and function in close synchronization with prototyping our 
diagnostic test. The technology but also the know-how of the project is in their hands. 
Subsequently, even the best idea with the best technique may be proved out of place 
without corresponding customer preference. That is why the third sub-group related to 
human practices has been set up to search for and understand the true needs and 
expectations of possible clients/users and promote and advertise our product. 

Last but not least, the financial sub-team works on ensuring resources and funds 
for our idea to be realized. Except for fundraising, leveraging the conclusions of market 
research conducted by the human practices sub-group, the finance sub-team members 
cooperate to synthesize the various aspects of our project in a business plan to attract 



and persuade more investors. All these strands operating like a well-oiled engine 
contribute to the success of our company. Preserving this authenticity parallelly, we 
show our willingness to expand our working group in the future with our openness to 
new, eager people, reorganizing our confirmation. 

2.3. Current and Potential Phase of the Company 
 

As it was mentioned before, we are currently in the research and development 
stage of syn-PNOIA, working on the prototype of our diagnostic kit. Our method has 
already been standardized on cellular lines and is about to be tested on human material. 
Our laboratory has blood samples from people who have lung cancer and is affiliated 
with the University of Patras' Ethics and Deontology Committee. Aiming to obtain a 
plethora of samples, we are also in contact with medical professors from several 
hospitals throughout Greece. In order to gather input from the public and use this 
information to improve our product, we performed market research by speaking with 
experts in the field and developing questionnaires.  

Having results from human blood samples that are very accurate and repeatable 
is a crucial success factor. We have reasonable expectations that our technique will 
succeed, given that the dry lab modelization runs flawlessly and the cellular line results 
are satisfying. Specialists have reassured us that our techniques are applicable so far and 
our product sheet proposition is grounded. Moreover, investor interest will be a 
cornerstone in the project's continuous expansion, as the experimental costs are high, 
as the cost analysis shows. Finally, maintaining unity within the core team is crucial 
because it can be challenging to commit to a project over the long term when team 
members have diverse professional aspirations. 

 

2.4. Values and Principles 
 

syn-PNOIA can be described as an anthropocentric, goal-oriented initiative that 
prioritizes human life and works with strong, unceasing passion and motivation towards 
the axis of creating a social impact for everyone without exceptions regarding our case, 
lung cancer. Hard work combined with teamwork and resourcefulness has been the key 
factors of our progress until now. However, nothing would have materialized without 
the societal core ethos and integrity which characterize our company. Thus, we are 
proud to state that we have managed to overcome any adversity in the path of our idea 
so far, and now, we can have a say in such a burning issue, such as lung cancer. 

 
 
 
 
 



3. Product Description 
 

3.1. Problem Statement 
 

By definition, lung cancer refers to malignancies that originate in the airways or 
pulmonary parenchyma. According to the World Health Organization for 2020 [2], it was 
in second place in terms of new cases (approx. 2,21 million) but by far first regarding 
cancer deaths (approx. 1,8 million) among both men and women; in other words, a 
mortality rate higher than 80%. Statistically speaking, more people die each year of lung 
cancer (25% of all cancer deaths) than of colon, breast, and prostate cancer 
cumulatively. 

95% [3] of lung cancers are classified into the two following types: small cell lung 
cancer (SCLC) and non-small cell lung cancer (NSCLC). This separation is necessary for 
lung cancer staging, treatment, and prognosis. The first one is very aggressive and 
metastasizes early in the course of the disease [4], numbering about 10-15% of total 
lung cancer cases as opposed to the latter’s 80-85% [5], which makes it the most 
common type. 

The significantly high mortality rate of lung cancer is justified by the fact that 
many symptoms don’t become apparent till the disease is in an advanced stage, when 
the condition is most often irreversible. In addition, given that the lungs cannot be seen 
or felt, it is harder to diagnose if something is wrong until the appearance of the first 
severe symptoms, such as, among others, persistent cough, chest pain, hemoptysis, and 
shortness of breath. 

Like many other cancers, a key to surviving is the diagnosis in the earliest stages, 
when it can be more treatable. Characteristically, at stage 1, the survival rates [6] for one 
and five years are 87,7% and 56,6%, respectively, compared to 19,3% and 2,9% at stage 
4. Therefore, it can be easily understood that early detection can be the answer to this. 

 

3.2. Causes 
 

Smoking tobacco is by far the leading cause of lung cancer. About 80% of lung 
cancer deaths are caused by smoking [7], [8], and many others are caused by exposure 
to secondhand smoke. Among others, the main risk factors include genetics, air 
pollution, radiation therapy exposure to radon, diesel exhaust, and workplace chemicals 
like asbestos, chromium-nickel, and arsenic [9]. Lung cancer in people who do not 
smoke often differs from that in people who do. It tends to be developed in younger 
people and often has certain gene changes that differ from those in tumors found in 
smokers. 

 
 
 



3.3. Our Method 
 

Against the burning issue of early detection of non-small cell lung cancer, our 
company, syn-PNOIA, can provide a solution through our non-invasive diagnostic test 
in people with increased risk, such as, among others, elderly smokers (more can be 
found in the Market Analysis section). Moreover, it can be used easily and quickly, 
without pain, the need for surgery, and for high-specialized equipment. This can happen 
since the procedure can be in the form of a simple blood test, following the 
methodology of liquid biopsy. The latter is based on the sampling and analysis of 
biological fluids, especially blood, for diagnosing and monitoring cancerous tumors. 
Comparatively, the main feature of liquid biopsies is the ease of sampling compared to 
traditional histological biopsies, which mainly require surgery. 

From the very beginning of the project, after hours of literature review and 
discussions mentored by our supervisors, it was decided to use circular RNAs, a cutting-
edge approach to cancer regulation. Circular RNAs (circRNAs) are a class of covalently 
closed molecules that exert their physiological and pathological effects by acting as 
protein decoys, protein translators, or microRNA (miRNA) sponges. 

Our company, syn-PNOIA, designed a diagnostic kit using Rolling Circle 
Amplification Technique (RCA) to create a Linear DNA Nanostructure (LDN) and 
integrated hairpin probe detection analysis to identify and quantify circular RNA 
biomarkers secreted in the bloodstream. After blood sampling, it is a 4-step process. 
Firstly, the total RNA is extracted using Invitrogen™ TRIzol™ Reagent. Simultaneously, 
the preparation of the reaction mixture takes place. Then, the RNA sample is directly 
added to the reaction tube. Finally, the fluorescence signal is measured using a Plate-
Reader spectrophotometer after incubation for just 70 minutes.  

 
Figure 1: Process Stages 



3.4. Proof of Concept  
 

In order to prove the feasibility of the nanostructure synthesis, we tested each 
step of the synthetic process separately. We used Implen NanoPhotometer, agarose gel 
electrophoresis, Sanger sequencing, and Atomic Force Microscopy.  

In addition, our Bioanalytical method needed to be validated to reach reliable 
results and ensure the quality of the applied approach. Full validation involves linearity, 
accuracy, precision, selectivity, reproducibility, and sensitivity of the method, using the 
synthetic circular DNA with the desired sequence as a target. Partial validation includes 
the abovementioned methods, using the synthetic back splice junction (BSJ) with the 
desired sequence as a target. Also, cross-validation involves comparison with the most 
used detection method, Reverse Transcription PCR.  

Biomarker validation had also taken place. We tested healthy and lung cancer cell 
lines of various types for the expression of the biomarkers.  

Finally, we performed assays to determine how sampling and sample preparation 
should occur (collection, handling, and storage of the samples) to ensure that the 
method results are reliable. These include the biomarkers' freeze-thaw and enzyme 
stability, for example. 

 
3.5 Range of Products 
 

Our innovative technique can be potentially used in other types of cancer, such 
as breast cancer [10] or prostate cancer [11]. Literature data suggest increased 
expression of specific circRNA molecules on these cancer types, which can be detected 
with the same basic principle, using Linear DNA Nanostructure. In addition, the dry lab 
modelization we propose can optimize the probe which will be applied, with the 
appropriate sequence of nucleic acids, in each type of circRNA. So, it is about a field 
with huge potential in terms of early detection of cancer. 

 

3.6. Pricing 
 

After analyzing our production cost (which can be found below in the Cost sheet) 
and after investigating the market about the price of other kits, we have decided to set 
an initial price of each device at 100 euros. It is worth noting that the kit is adequate for 
testing four patients. 

 

 



3.7 Business Model Canvas 
 
In order to organize and document our business, we developed the following business 
model canvas, which visualizes the main points of our company.  
 

Key Partners 
 
University of 
Patras 
 

Shipping 
companies 
 

RGCC 
 

CPRG 
  

Key Activities 
 
pre-clinical validation  
 
manufacturing  
 
business development 
 
company management  

Value 
Propositions 
 
Lung cancer 
diagnostic kit which 
provides early lung 
cancer diagnosis in a 
non-invasive way. 

Customer 
Relationships 
 
Medical conferences 
 

Networking events  
 

Social media 
 

Meetings with key opinion 
leaders 
 

TV and radio interviews 
 

Questionnaire and hotline 
for feedback  

Customer 
Segments 
 
Clinics 
 

Diagnostic centers  
 

Hospitals  

Key Resources 
 
Human resources 
 

Employees' technical know-
how  
 

Network / contacts  
 

Laboratory infrastructure 
 

Manufacturing infrastructure 
 

Financial resources 

Channels 
 
Direct: website or contact 
via email  
 

Indirect: networking 
events, conferences 

Cost Structure 
 
Lab costs 
 

Raw material cost 
 

Packaging and transportation costs 
 

Research and development  
 

Storage costs 
 

Marketing 
 

Wages  

Revenue Streams 
 
Partnerships with public and private clinics, diagnostic centers, 
and hospitals 
 

Direct sales  
 

Investments 

Figure 2: Business Model Canvas 

 

 



Key partners: University of Patras, Shipping companies, RGCC, CPRG. CPRG is a 
free, non-profit effort of young European scientists. The Cancer Prevention Research 
Group in Greece© was founded in February 2021 (Greece, Athens) by Efstratios 
Athanasiou. It was established as a free and internet-based research group, which 
initially started as an informal and independent Group for young scientists & students.  

The University of Patras has patronage of our idea. The University of Patras was 
founded in the city of Patras in 1964 and started to operate in the academic year 1966-
1967. In June 2013, the University of Western Greece was integrated into the University 
of Patras. In 2019 most of the departments of the Technological Educational Institute 
of Western Greece were also integrated into the University of Patras.  

Our cooperation with shipping companies is essential to our effort. Our goal is to 
have a global impact and ship our product worldwide.  

RGCC was launched in 2004 by genetics pioneer Dr. Ioannis Papasotiriou who 
believes that the key to effectively treating cancer lies in personalized medicine using 
the information in a patient's genes. Using world-leading technology, equipment, and 
innovative techniques, their team has developed a range of tests that give healthcare 
professionals comprehensive information about a patient's genetics, physiology, and 
immune profiles. This diversion from a 'one-size-fits-all approach' uses data to 
determine the best treatment. Using innovative techniques, they provide trusted and 
timely information so doctors and patients can take action based on their results. Their 
knowledge is essential to bring our product to the market. 

Value propositions: syn-PNOIA detection kit is easy to use for the personnel of 
microbiological labs and clinics. It requires certain process stages (extraction of total 
RNA, addition of the reaction mixture, and the measurement of the signal in the 
spectrophotometer). The whole process lasts 70 minutes and can show a signal that 
confirms the expression of circRNAs. There is also a positive and a negative control test 
which reassures that the kit works properly and has not been destroyed during 
transportation. In this way, the patient will know if lung cancer cells have started 
multiplying and will be able to cure the disease in an early stage.  

Cost structure: Regarding the cost structure, all the costs are presented in the 
financial analysis segment of this business plan. 

 

 

 

 

 

 

 



4. Market Analysis 
 

4.1. Primary Market Research 
 

The scientific community believes that the current detection methods of lung 
cancer are ineffective, and the doctors are the link between the patient and the 
recommended test. Thus, it is highly important that the doctors approve and propose 
our diagnostic test to their patients; then, it can be performed in clinics, diagnostic 
centers, and hospitals. Therefore, we conducted the following research through 
questionnaires among medical students to check our kit status. 

For the following reasons, 61 out of 100 future doctors considered the current 
methods ineffective. 

 
Figure 3: Primary Market Research - Reasons 

 
Additionally, most future doctors believe that there is a true need for a new, 

faster, and more reproducible method to diagnose lung cancer. 



 
Figure 4: Primary Market Research - Need 

Lastly, 98% of the medical students consent to recommend our product following 
further investigation. 

 
Figure 5: Primary Market Research – Opinions  

As mentioned before, we focused our research on future doctors given that they 
can be responsible for consulting clinics, hospitals, and diagnostic centers and provide 
their opinion on the new test. So, building trust between our research team and the 
decision-makers in healthcare units is such a remarkable factor. We want to ensure our 
commitment to quality assurance and constantly receive feedback from our customers 
to help us shape our product in line with their expectations. 

Besides the future doctors, we investigated pharmaceutical companies for the 
market analysis, and they provided us with positive feedback for our product. Likewise 



with the doctor's opinion, our product needs further investigation, but the current 
results are very promising. 

As a result of the market analysis, we should point out that we still have further 
research to do. However, in conclusion, the methodology is feasible, and the product 
seems to be accepted by scientists and the public.  

 

4.2. PEST Analysis 
 

We conducted PEST analysis to review in detail any possible threats we would 
encounter when launching our product to market. PEST analysis is a management 
method whereby an organization can assess the external factors (Political, Economic, 
Social, and Technological) that can influence its operation to become more competitive 
in the market. 

 PEST analysis demonstrated that factors need to be considered when bringing 
the system to the market. In general, the scenery is very positive. However, we must 
consider and take into consideration the negative aspects. 

 

Political Economical Social Technological 

Politics favor 
investments in 
healthcare  

Politics favor startups 
by no taxes and 
funding programs 

Unstable political 
system  
 

Greece is entering a 
new era.  

Many investments 
happening the recent 
years in Greece, 
especially in healthcare 

Increasing lab costs 
due to global inflation  

Increased focus on 
healthcare by the 
citizens 

Increased life 
expectancy  

Digital transformation 
acts in Greece 

Digital transformation in 
healthcare with robotics 
promoting the 
production of such 
products 

 

Figure 6: PEST analysis 

 

 

 
 
 
 



 

4.3. SWOT Analysis  
 

 

SWOT (Strengths, Weaknesses, Opportunities, Threats) analysis is employed to 
identify and visualize our company's strengths, opportunities, weaknesses, and threats 
and overturn the last two. 

 

Strengths 
 

Quick results 
 

Unique design 
 

Almost painless 
 

University/teachers' support  
 

Very few similar products on the market  
  

Weaknesses 
 

New technology 
 

Testing needed in order to ensure success 
and accuracy 
 

Not a legal business, just a team of university 
students 
 

Not secure funding after the competition 
ends 

Opportunities 
 

Creating and establishing a new market 
with liquid biopsies with circular RNAs 
 

Change the way patients experience lung 
cancer detection procedure 
 

Adaptable to other cancers 

Threats 
 

Opportunity for competitors to outreach 
this method 
Shipping to some places can be challenging 
due to the demanding transfer 
 

Growing market  

Figure 7: SWOT analysis 

 
Our goal is to convert our strengths into abilities by combining them with 

opportunities. Weaknesses can be converted into solid points through strategic actions. 
Threats can be turned into opportunities by leveraging the correct resources and weak 
points that cannot be turned into strengths. 

 

4.4. Target Market - Customers 
 

Defining the target market size can be one of the most determining evaluation 
criteria for a business idea. After hours of research and discussions with business 
experts, we decided that the TAM/SAM/SOM model [12] fits our case appropriately. 
More specifically: 



¾ TAM (Total Addressable Market / Total Available Market) refers to the total 
market demand. In other words, the overall revenue prospect is available if 100% 
market share is achieved. Regarding our diagnostic test, every clinic, diagnostic 
center and hospital worldwide could constitute this total market, defying any 
other constraint, such as competition, geography, financial or shipping 
limitations, and regulations. 

¾ Considering these limitations, we define SAM (Serviceable Addressable Market / 
Served Available Market), which covers the appropriate part of TAM for products 
like ours. Therefore, in our case, this specific segment of the market could 
comprise clinics, diagnostic centers, and hospitals in Greece, which is the base 
country for our diagnostic kit. In fact, we selected to begin our product 
distribution in Greece given that, firstly, our partners and we are more familiar 
with the national legal framework. Secondly, we could be more guaranteed 
respecting safety behind the supply chain. 

¾ Finally, we decided to focus on a smaller part of the total market, expressed by 
SOM (Serviceable Obtainable Market / Share of Market). It refers to a more 
realistic market approach and is a subset of SAM. For our diagnostic test, SOM is 
planned to consist of clinics, diagnostic centers, and hospitals located in the 
biggest cities of Greece. In this way, most people could get easily informed about 
our product from informative campaigns or events like these in which our team 
had taken place. Furthermore, they can have easy and direct access to the test. 
Lastly, it may be more possible for clinics, diagnostic centers, or hospitals in big 
cities to own the equipment needed for the test operation and, thus, to embed 
our diagnostic test among their services. 

In the following graphic, we demonstrate the financial size of each 
aforementioned market segment considering that our kit retails for 100 euros and are 
sold 1000 items per year to each company (hospitals, clinics, diagnostic centers). 

 
Figure 8: TAM / SAM / SOM 

 



4.5. Competitors Research 
 

Nowadays, lung cancer diagnosis is taking place in the forms of biopsies (tissue 
samples), imaging techniques (x-ray, magnetic fields, sound waves), CT scan, MRI scan, 
PET scan, or PET/CT scan. We consider that we are about to introduce a niche market 
because none of these techniques is related to liquid biopsy. However, much research 
is undergoing in lung cancer diagnosis using liquid biopsy. Some examples of biomarkers 
that are being targeted are CTCs, ctDNA, exosome-derived miRNA, secretome, and 
TEP-derived mRNA. In the following table, the main pros and cons of each technique 
are demonstrated.  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 9: Biomarkers [13] 



4.5. Stakeholder analysis 
 

Our stakeholder analysis is presented in the diagram below. The following 
diagram takes into consideration the power and the interest of the organizations and 
people involved. 

 
Figure 10: Stakeholder analysis 

It is very important to point out that even though doctors do not have as much 
power as organizations like WHO, EMA, and the EU, their decision on whether they 
recommend the kit or not is crucial. 

 

 
 

 



4.6. Risk Analysis 
 

Considering the possible risks, we have taken precautions by developing a 
product sheet to address any possible risks. 

 

Activity Possible hazards Precautions in place to reduce the risk  
Overall 

risk rating 

Kit transportation 
and maintenance 

Ineffectiveness of the 
kit  

The diagnostic kit should be stored in the dark to avoid 
photobleaching at -20 ± 5 ℃. A sealed foam box with ice packs 
should be used during the shipping to maintain this temperature. For 
long-term storage, whether oligos are dried down (lyophilized), or 
resuspended in water (non-DEPC treated) or TE buffer, it is optimal 
to store them at -20 ±5 ℃. Unpacked kits should avoid repeated 
freeze-thaw cycles. 

Medium  

A mistake during 
test operation 

Ineffectiveness of the 
kit  

The diagnostic kit is oriented for educated personnel in clinics and 
laboratories. Therefore, before the kit is used, the product sheet 
must be read carefully. Also, a schematic video has been created, 
which shows step-by-step the process that must be followed. 

Low 

Discredit from the 
patients 

Kit being not 
accepted by the 
public 

When new technology enters the market, patients might not 
appreciate it because it seems "too good to be true." It is crucial that 
health professionals support our kit and recommend the exam to 
patients. 

Medium 

Figure 11: Risk analysis 

 

5. Operational Plan 
 

In this section, we present the key features regarding how our company works 
and how we plan it to work in the long term. 

 
5.1. Technological Needs 
 

By this term, we refer to all the means required for the operation of our company. 
In particular, since we are currently in the prototyping phase, we are exclusively working 
on the laboratory. Therefore, our equipment consists of software - programs used in the 
dry lab and the machinery and the consumables in the wet lab. All these elements are 
shown in-depth in the two tables below. 

Following our potential, gradual expansion of syn-PNOIA, we plan to upgrade the 
whole set of equipment in our company accordingly, in terms of the production line for 
mass manufacturing as well as the management and organization of our business. More 
specifically, we are ensured to get advice from one of our key partners and main 



sponsors, RGCC, to move from the prototyping phase to manufacturing. Additionally, 
regarding the latter, our goal is to establish an ERP/MRP system in order to handle 
accounting, manufacturing, supply chain, customer management, quality, processes, 
and planning for raw materials efficiently and in real time. In this way, the overall 
operation of the company can be optimized. 

 

5.2. Promotion – Marketing 
 

Our company plans to present to hospitals, clinics, pharmacies, diagnostic 
centers, and medical conferences. Specifically, we have already presented our idea at 
big events of national scopes, such as, among others, the annual Scientific Congress of 
Hellenic Medical Students and the Thessaloniki International Fair (TIF). Those networking 
events are crucial for our kit's impact on the medical world. From those events, we hope 
to make our product better considering the impressions, fears, and improvements that 
the ones working in the medical field suggest. In today's world, where everyone is 
connected through social media, having a presence in this network is crucial. Instagram, 
Facebook, and LinkedIn have a major role in our product presentation to our customers. 
It is of high importance that people trust the new method of detecting cancer and get 
to know the advantages of our kit. For this reason, we also have a Spotify podcast, and 
we plan to join a radio show to present our idea to reach the younger generations and 
future scientists and doctors. 

 
 

Dry Lab 

Prerequisites Usage Notes 

Supercomputer (4 Nvidia 
Tesla graphics cards) 

Needed for Molecular Dynamics simulations since it 
drastically lowered the simulation times due to high 

computational power 

For Graphics intensive 
tasks, such as Molecular 

Dynamic Simulations, we 
recommend using a 
higher-end GPU or a 

combination of multiple 
ones 

Linux-based shell (WSL2) 
Most of the software used required a UNIX-based 

system 
 

Python 3.9 and 2.7 
Python 3.9 is required as a dependency in most cases, 
and Python 2.7 is used when older scripts need to be 

executed. 

Most ox DNA UTILS are 
written in Python 2.x 

Citrix Systems Used to remotely access the supercomputer   

Amazon Web Services  
KinDA (mentioned later) was used through the 
publicly available Amazon Web Services (AWS) 

Amazon Machine Image (AMI). 

 



Software Usage 

NUPACK 
Secondary structure (2D) structure prediction / thermodynamic analysis of each 

component taking part in our detection system 

Modeling of all possible probe/nanostructure sequences and structures 

ViennaRNA 
Prediction of minimum free energy 2D structure for the three circRNA biomarkers 

/ targets 

3DRNA/DNA server Tertiary (3D) structure prediction of three circRNAs ( 

HDOCK server  
phi29 - circular DNA template docking based on a hybrid algorithm of template-

based modeling and ab initio free docking 

The output was used in the aforementioned GROMACS simulations 

ox DNA 
Coarse-grained molecular dynamics simulation of H1 and H2 probes, Linear DNA 

Nanostructure, and the circular DNA template. 

GROMACS 
Molecular Dynamics simulations of phi29-circular DNA template 

Structural analysis of the Nanostructure 

VMD - Visual Molecular 
Dynamics Visualization and trajectory generation of the 3D structures and Molecular 

Dynamics results obtained with previous software 
ChimeraX 

KinDA 
Calculation of reaction constants for toehold-mediated strand displacement 

reactions 

The results were used for the creation of our kinetic design 

MATLAB 
Mathematical modeling of the reactions taking place in our experimental design 

Kinetic analysis of the Linear DNA Nanostructure system 

SkanIt Analysis of fluorescent data collected from VarioSkan LUX (Plate reader)  

BioRad CFX Manager Collection and analysis of Real-Time PCR data 
Figure 12: Dry Lab equipment 

Wet Lab 

Laboratory Equipment Usage 

Thermal Cycler 
Used for incubating reaction to a specific temperature for a specific 

time frame 

Real-Time PCR system  Used for Real-Time PCR to validate circRNA presence 

Plate Reader 
Fluorescent signal measurement produced by Linear DNA 

Nanostructure system 

NanoPhotometer 
Concentration measurement of different components (cell line total 

RNA, circRNA, circular DNA template, Rolling Circle Amplification 
product) 

Atomic Force Microscope Visualization of Linear DNA Nanostructure 



Laminar Flow Hood Provided a decontaminated space to work with. 

Gel Electrophoresis System 

Carried out electrophoretic experiments to validate aspects such as 
PCR and RCA. 

Validation of Rolling Circle Amplification through the length of the 
product.  

Gel Documentation System Analysis of electrophoresis products 

Camera 
Photo capture of the gel electrophoresis product under UV light 

exposure 

Desktop Vortex Resuspension of lyophilized DNA sequences 

Desktop mini-Centrifuge Reagents spin-downs and mixing of reaction mixtures 

Centrifuge able to reach 12.000 rpm Used in various steps of the PCR purification kit. 

Laboratory Desktop Scale  Presice measurement of various solid and liquid reagents  

pH Meter  Used for buffer solution preparation 

-20 Degrees Celsius Freezer DNA storage 

-80 Degrees Celsius Freezer RNA and Linear DNA Nanostructure storage 

Desktop Computer Data analysis 

Plastics / Consumables Usage 

Microtiter plates Used for sample measurement in the plate reader 

Eppendorfs / 0.2mL Tubes 
Used for preparing, mixing, centrifuging, transporting, and storing 

various reaction mixtures 

Real-Time PCR tubes/lids Used for sample loading in the Real-Time PCR system 

Pipette / Pipette tips Sample loading in various containers (tubes-microplates) 
Figure 13: Wet Lab equipment 

 

5.3. Quality Control  
 

Although we do not yet have a legal form as a company, and in fact, we are in the 
first stage of prototyping (alpha prototype), we have set the quality of our product as 
one of the primary pillars of the project. Even just one faulty diagnostic kit can tarnish 
our credibility with future customers, especially in the biotech sector. For this, it was 
decided to establish a team under the guidance of the Chief Quality Officer, who will be 
responsible for maintaining and improving the quality of the components within the 
company and the control of imported materials from external partners. Specifically 
regarding the first, initially for the first year of production, the 100% Inspection Method 
[14] will be applied, and based on the results, we will redefine our quality control policy, 
for example, by only testing some random samples. 

 



5.4. Legal environment 
 

One of the most time-consuming factors regarding working on synthetic biology 
concepts is the plethora of regulations required to ensure that a product is appropriate 
for public use. In our case, the kit applies to the IVD (in vitro diagnosis) Regulations. 
Therefore, respecting the legal issues of the company, we decided to conclude a deal 
with a law firm as an external partner from the very beginning in order to provide us with 
legal advice. For this purpose, we should take into consideration the EU law [15] 
“Regulation (EU) 2017/746 of the European Parliament and of the Council of 5 April 2017 
on in vitro diagnostic medical devices and repealing Directive 98/79/EC and 
Commission Decision 2010/227/EU”, chapter II “making available on the market and 
putting into service of devices, obligations of economic operators, CE marking, free 
movement”, article 5, “Placing on the market and putting into service”. Lastly, the new 
EU law proposal [16] is presented with a few changes compared to the previous one.  

 

6. Financial Analysis 
 

6.1. Funding Resources 
 

Our team was formed in the laboratories of the University of Patras under its 
patronage. After completing market research, consumer survey, and product 
certification, we plan to seek further funding from external sources. Examples of other 
sources are Erasmus+ and Innovation projects. These projects are funded by the 
European Union and they can really help us develop our product and test it out. Also, we 
aim to seek funding from institutions and companies that believe in our idea, as we have 
already done for the funding. Once our business starts to be profitable, it could function 
independently. Another idea is getting a loan. As a part of our loan application, our 
company will submit this business plan to the bank. Then we will set the terms and 
conditions of the loan depreciation. All these proposed ideas for funding will be 
discussed within the team members after the first prototyping stage. 

 

6.2. Financial Projections 
 
We conducted the financial analysis of operations as a company. We present 

below the Cash Flow Statement and the Cost Sheet to ensure that starting this business 
will be viable. As far as the Cost Sheet is concerned, we calculated that the production 
of one kit costs about 99,51 euros. Our goal is to produce 200 kits per year per hospital, 
diagnostic center, and clinic. The first two years, we plan to focus on the SOM, namely 
the aforementioned businesses located in big cities of Greece, the number of which 
amounts to 499. This means that there will be almost 100.000 kits, equal to 400.000 
people (since each kit can be used for 4 tests). According to our estimations and 
national stats about people in increased danger regarding lung cancer [17], this amount 



will cover the majority of cases, even from stage 1. Our cost per kit will reduce by about 
50% when manufacturing such an amount of kits by forming partnerships with our 
providers. Also, the analysis is conducted for the worst-case scenario that we do not 
manage to go tax-free for the first few years and get a loan. The tax in Greece is 22%, 
the interest rate for the loan is 3%, and the depreciation year is 2025, as shown in the 
Cash Flow statement. 



 

Figure 14: Cash Flow Statement 



 

Figure 15: Cost Sheet 

 



7. Prospects 
 

Regarding our prospects, they can be divided into the following four categories:  

¾ Advertising and paperwork : During the first years, our company's goal is to finalize 
the issue of the funding or the loan and the paperwork that includes the patent 
application, the trademark, etc. During the first year we must be very active on social 
media and other informative means (like events in which we have already taken 
place) in order for more and more people to get to know about our product, and 
then, we can evaluate their acceptance. 

¾ Pilot testing: During the pilot testing phase, we perform clinical trials cooperating 
with diagnostic centers and clinics and in-house testing when needed. Also, while 
starting the first sales to the biggest cities in Greece, we will perform surveys and 
evaluate the process as well as the product for further improvement. 

¾ Improvement: The improvement of our product comes from the surveys, the 
evaluation, and the in-house sales we perform during the first sales. We aim to 
improve both the formula and the design of the kit before we start mass production. 

¾ Mass production: After the loan is fully paid out, we aim to expand our market 
throughout Greece, and later on, we can start selling our kit abroad. 

The future plan of our company is presented in the Gantt Chart below. 

 



 
Figure 16: Gantt Chart 
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