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Summary
This thesis is about the best strategy to get public funding in European calls for highly inno-
vative projects. Using the example of a project application which takes part in the Fast Track
to Innovation (FTI) call of the European Commission’s H2020 framework program, a series of
improvements based on success stories and on the criteria of the evaluators are proposed to
have more possibilities of obtaining funding. The project wants to bring the product PODSTAR
to the market, which is an online dosimetry platform for medical staff during interventional
radiology. At the beginning of the project, the product is in TRL 6, wanting to fund its jump to
the market through this call.

In the final section, national level financing alternatives are sought and the usefulness of these
tax incentives is reflected in addition to highlighting the most important points when writing
an application of this type.



Page. 2 Report



Exploitation plan for the market launch of a new on line computational application for
occupational dosimetry in radiology Page. 3

Contents
1 Glossary 7

2 Introduction 9
2.1 Objectives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
2.2 Scope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
2.3 Motivation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

3 Planning 11

4 PODSTAR description 13

5 H2020: Fast Track to Innovation 17

6 Starting situation and methodology to apply 23

7 Application improvements 27
7.1 The demand and the market . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27
7.2 Market Barriers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
7.3 Market up-take strategy and sales projection . . . . . . . . . . . . . . . . . . . . . 31
7.4 Business plan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36
7.5 Measures to maximize impact . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38
7.6 The competition analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38
7.7 Evolution of TRL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40
7.8 Objectives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41
7.9 State of the art . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42
7.10 Clinical test in the WP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43
7.11 Risk Management . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45
7.12 Best value for money . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45

8 National funding alternatives 47

9 Budget 51

10 Environmental impact 53

Conclusions 55

Appreciations 57

References 59





Exploitation plan for the market launch of a new on line computational application for
occupational dosimetry in radiology Page. 5

List of Figures
1 Master’s thesis planning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
2 Current personal dosimeters worn by medical staff . . . . . . . . . . . . . . . . . . 13
3 Current APD developed by RaySafe . . . . . . . . . . . . . . . . . . . . . . . . . . 14
4 Comparison between the PODSTAR system and a physical dosimeter [5] . . . . . 14
5 PODSTAR data flow [5] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
6 Summary of the PODSTAR product [5] . . . . . . . . . . . . . . . . . . . . . . . . 15
7 H2020 framework logo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17
8 Return obtained in H2020 by countries . . . . . . . . . . . . . . . . . . . . . . . . . 17
9 Return obtained in H2020 by call area . . . . . . . . . . . . . . . . . . . . . . . . . 18
10 Diagnostic and therapeutic activity according to functional dependence. Years

2015-2016 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29
11 Market drivers and restraints . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
12 S curve model of new technologies entering the market . . . . . . . . . . . . . . . 32
13 S curve model representing the customer’s expectations in the technology per-

formance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33
14 Market components . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34
15 Target market quantification . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34
16 Market evolution (SAM) I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35
17 Market evolution (SAM) II . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35
18 Market share evolution (estimation) . . . . . . . . . . . . . . . . . . . . . . . . . . 35
19 Sales projection (estimation) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35
20 PODSTAR early Business Plan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37
21 Dissemination strategy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38
22 The competition analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39
23 PODSTAR TRL evolution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41
24 Objective 1 definition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42
25 Objective 2 definition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42
26 Objective 3 definition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42
27 State of the art overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43
28 NewWP 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44
29 NewWP 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44
30 Risk Management . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45
31 CDTI Calls comparison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47
32 Master’s thesis budget . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51





Exploitation plan for the market launch of a new on line computational application for
occupational dosimetry in radiology Page. 7

1 Glossary
For the correct understanding of some concepts included in the report, a list is provided with
the meaning of some acronyms and abbreviations that will be used frequently.

• PODIUM: Personal Online DosImetry Using computational Methods

• PODSTAR: Personalized Online Dosimetry monitoring for Staff in Radiology

• FTI: Fast Track to Innovation

• ESR: Evaluation Summary Report

• CAGR: Compound Annual Growth Rate

• ERCP: Endoscopic Retrograde Cholangio-Pancreatography

• SAM: Serviceable Available Market

• TAM: Total Available Market

• SOM: Serviceable Obtainable Market

• WP: Work Package

• PID: Proyecto I + D

• LDI: Linea Directa de Innovación
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2 Introduction
During the 2018-2019 period, the UPC, together with other research centers and hospitals, car-
ried out a feasibility study on how to solve the problem of occupational dosimetry in medical
staff working with interventional radiology. Currently, improvements have been implemented
for patient dosimetry, but this is not the case for staff dosimetry, a very wide field opens up for
workers after the new restrictions approved in the European directive 2013/59 / EURATOM.
This is how PODIUM kicked off. During this study, the 3D tracking technique and dose analy-
sis were developed and satisfactory tests were performed in two hospitals.

Once it was seen that the project could end up being a marketable and competitive product and
that it covered an orphan need until now, it was decided to look for an industrial partner to
finalize, finance and introduce the final product to the market.

This is how a new consortium of companies was created, whose objective was to launch a mar-
ketable product based on the feasibility study done in 2018, this time called PODSTAR. It was
decided that a mixed (public - private) funding strategy was the most appropriate and funding
was sought in a call for the EU H2020 framework, the Fast Track to Innovation (FTI). The FTI
call accelerates the market uptake of ground-breaking innovations by providing funding in an
open, accessible scheme that nurtures ideas from consortia of innovators of all types and sizes
from across Europe.

The application was launched to the call but this was rejected by the evaluators of the European
Commission. The rejection report focused on the absence of justification for the demand for
the product (PODSTAR) and a more detailed business plan. This is where this Master’s thesis
begins, whose objective is to analyze the weak points of the application sent and to improve it so
that it can be approved by the evaluators and thus obtain public funding and be able to launch
PODSTAR to the market.

2.1 Objectives
the general objective of this thesis is to prepare a proposal that can meet the SMART (specific,
measurable, achievable, realistic and time-based) criteria and obtain funding for the PODSTAR
project. They are as follows:

• To analyze the types of grants within the framework of the European Union’s H2020 and
find alternatives for funding the PODSTAR project.

• To redo and reframe the application for the FTI call to get the necessary score and access
the competitive tendering ranking.

As for the specific objectives of the project, they cover areas such as project financing, manage-
ment, knowledge of the European tax framework, and technical knowledge of medical radiol-
ogy. They are presented below:

• To know and analyze the European public financing framework for R and D projects.

• To establish and present a preliminary and sustainable business plan of the project

• To know and analyze the radiation protection market in medical interventions.
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• To analyze and study the European Fast Track to Innovation (FTI) program to fit the POD-
STAR project to the required standards.

2.2 Scope
The objective of this master’s thesis is to prepare the basis to obtain public investment. In this
project, changes will be suggested and solutions will be proposed both in the technical area
and in the economic area of the project and of the consortium formed by the 5 entities that
develop PODSTAR. Of course, the changes suggested at the company and project level will not
be mandatory for the consortium, but will be part of the technical assessment that will add the
experience in the R and D financing consultancy and the engineering knowledge. Thus, it will
be a decision of the consortium if it includes the suggested changes in its business model and if
it again submits PODSTAR to the competition to receive European funding.

Monitoring of suggested changes, as well as a possible new call for FTI grant, is outside the
scope of the project.

2.3 Motivation
The motivation for carrying out this project has come to me from my work experience in an
R and D project funding consultancy. I have worked with companies seeking mixed funding,
obtaining funding from public entities related to R and D. However, being able to participate in
a European project was a challenge that I wanted to accept, being useful my specialization in
the biomedical branch of industrial engineering to reach better results.
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3 Planning
To structure the planning of themaster’s thesis, the execution time has been divided into weeks.
Taking into account that the semester starts on February 17 and the submission date is June 22,
there is a total of 18 weeks to develop the project.

The thesis has been divided into 4 different tasks, or stages, and the necessary resources and
time devoted to each have been captured. The deep yellow boxes mean weeks of intense ded-
ication to that task. The light yellow ones are those weeks of much less dedication, with tasks
of reviewing or correction of mistakes. The white boxes are those weeks without dedication to
the given task.

Figure 1: Master’s thesis planning
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4 PODSTAR description
Based on new epidemiological evidence of the effects of ionizing radiation, ICRP [9] recom-
mended changes in the dose limits for workers that use ionizing radiation. These changes have
been included in the the European Directive 2013/59 EURATOM [6] on the basic safety stan-
dards for protection against the dangers arising from exposure to ionizing radiation. One of the
most important changes is the reduction of the dose limit of the lens of the eye from 150 mSv to
20 mSv per year. This reduction has significant implications for the dose monitoring of work-
ers, in particular for interventional radiology (including cardiology) and other image-guided
procedures, where the staff is close to the radiation source. The Directive also establishes new
requirements for continuing education and training in the field of medical exposure.

Due to the restrictions imposed by the Directive at the European level, a need has been created
for monitoring the dose of medical staff and a need for training for exposed workers to improve
awareness and promote good practices. PODIUM was a feasibility study to find a marketable
solution to this new problem.

Nowadays, measurement of occupational radiation doses using physical dosimeters is standard
practice. Primary dosimeters (worn at the chest of the personnel) give a first general indication
of the cumulative radiation dose that theworker received during a specified time period and are
mandatory by law. In some countriesdouble dosimeter (a secondary dosimeter) ismandatory
to consider the effect of protective aprons as well. However, dosimeters lack accuracy, give no
information on the cause of high doses or the time of the exposure, give no information on
radiation doses to particular body parts or organs and they are difficult to use for training or
position optimization. Other dosimeters (e.g. ring, eye lens) also exist and can overcome some
of the limitations mentioned above. In some countries, these other dosimeters are mandatory
but they are too uncomfotable.

Figure 2: Current personal dosimeters worn by medical staff

However, they are often not worn by the medical staff for practical reasons. In fact, interven-
tional staff are often reluctant to wear dosimeters, and prone to misuse or loss of them. A com-
pletely automated monitoring system for occupational dosimetry that provides information on
actual radiation doses over the whole body without hindering the movements during the treat-
ment of the patient, will dramatically change healthcare workers’ vision and daily-life practice.

Currently, personal dosimetry is typically performed by issuing staff with physical dosimeters.
However, this practice has many limitations both technically and in use. First, the results from
passive dosimeters are usually known only after a month of delay. Secondly, performing pre-
cise and reliable personal dose measurements in all types of workplaces is often difficult or it
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can return inaccurate results. Achieving a factor 2 of uncertainty is the common routine in
personal dosimetry. Uncertainty factor 2 is accepted according to ICRP publication 75 [10].

The recent trend of dosimetry is moving towards active personal dosimeters (APDs) and active
systems that can transfer the dose data to online applications (smartphones, servers). However,
APD technology is not more accurate than passive dosimeters, and it is not working properly
in some fields such as pulsed radiation fields [22]. However, it is not a very exploited field and
there are no APDs for eye lenses or extremities.

Figure 3: Current APD developed by RaySafe

The APDs that currently exist, like the one shown in the image, act more like an alarm than an
accurate measurement. Its function is more qualitative than quantitative. Current personal ac-
tive dosimeterswarnmedical personnel when the received dose exceeds certain limits, allowing
the worker to correct his position and avoid dangerous exposures. However, it is not an accu-
rate measurement system, it is only point measurament and it does not provide a systematic
analysis by zones or by time. This problem without solution is where PODSTAR comes in.

With increasing computational power, computer simulations can be performed faster and faster.
In the framework of the PODIUM project, SCK-CEN and UPC developed an online application
to calculate workers’ doses. In the proposed methodology, instead of measuring individual
doses with physical dosimeters, doses are calculated bymonitoring, on one hand, the position
of the personnel in the interventional room and, on the other hand, the spatial radiation field
(including its energy and angular distribution).

Figure 4: Comparison between the PODSTAR system and a physical dosimeter [5]
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Using the 3D tracking technology incorporated and the information on the dose emitted by
the radiation source (RDSR data format), the online dose analysis service of PODSTAR will
be able to measure, once the intervention is over, the dose at which Every worker has been
exposed at every moment and in every area of his body. These data will be used by the virtual
training service to provide continuous training to workers and improve good practices during
interventions. The following is an outline of the procedure that PODSTAR follows to analyze
the data.

Figure 5: PODSTAR data flow [5]

As you can see, the data is processed on a server external to the hospital and the results are
sent back to the analysis service installed on the hospital computers. The client must not have
dedicated servers or computing power, this is subcontracted, which makes it a more accessible
product for more medical centers.

In a nutshell, PODSTAR start from the know-how of PODIUM and transfer the virtualized
methodology of the prototype into a commercially mature product. Through the use of a 3D
tracking with cameras and the information of the radiation emitted in the intervention room,
it is possible to monitor and map the dose received by the medical staff. The information from
cameras and radiation sources is sent by the dose analysis system to an external server where
results are processed and returned back. These results will be available in the dose analysis
service installed in each medical center once the intervention has finished. The dose received
by each worker, in each area of the body, can be checked at any time.

Figure 6: Summary of the PODSTAR product [5]
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Moreover, these results are sent as feedback to the PODSTAR virtual training service. These
data will be used for continuous training of workers, improving their practices during interven-
tions, evaluating their actions and optimizing them. As you can see, PODSTAR is a complete
product that meets the demands of the market both at the legislative and user levels, offering a
comfortable, precise, fast and useful service.
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5 H2020: Fast Track to Innovation
Within themotto of the EuropeanUnion “Union for Innovation”, the EuropeanCommission ap-
proved in 2014 a framework within which RD by community companies would be promoted.
The objective of the program, through the implementation of three pillars, was to contribute to
tackling the main social challenges, promote industrial leadership in Europe and reinforce the
excellence of its scientific base in the 2014-2020 period [1]. H2020 finances projects, generally
through transnational collaboration, that can be framed in any of the phases that go from re-
search to market, such as: research activities; technological development, demonstration and
innovation, as well as other horizontal activities to support research and innovation.

Figure 7: H2020 framework logo

To get an idea of the impact of the H2020 framework at a national level, we are going to analyze
the data, all referring to the European Union of 28 member countries, which come from the
official information on the results of the evaluation of competitive calls provided by the services.
from the European Commission to the Program Committees of each of the H2020 programs /
areas.

Firstly, Spain’s involvement in the innovation framework program is being very high. In data
collected in the 2014-2019 period, Spain obtained a return of 10 %, being the fourth country
at community level. In global terms, the Spanish entities obtained an aggregate grant of 4,630
million euros in all the calls awarded in this period, placing Spain in fourth position in the
ranking for subsidy received, after Germany, the United Kingdom and France [2] .

Figure 8: Return obtained in H2020 by countries
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Adapted from H2020 Spanish Participation Results [3]

Spanish entities are showing great interest in Horizon2020 and are present in more than 40.579
proposals submitted to the calls. During the first five years of H2020, Spain has coordinated 699
projects developed in collaborationwith other EU-28 States, becoming the first countrywith the
largest number of led projects, with 15.8 pct. of the total. This consolidates the technological
positioning of Spanish entities in the international arena (period 2018-2019 [3])

Among Spanish beneficiaries, companies are the organizations that have most contributed to
the return, with 37 % of the financing obtained by our country. The rest of the subsidies have
been distributed mainly between universities, public research centers, research associations,
technology centers, Public administrations and associations. The UPC stands out in the ranking
of participations in the program, being the fifth public entity in number of participations. With
these data on the table, an upward trend of the public financing strategy in projects with high
technological risk can be observed, being especially successful.

As for the success rate, Spain is around 13.1 %, one point above the community average of 12 %.
Specifically for the area in question, that of the FTI, is part of the call for the SME instrument. In
this case, Spain stands out as the first country with the highest return with 17.6 %. of the EU-28.

Figure 9: Return obtained in H2020 by call area

Adapted from H2020 Spanish Participation Results [3]

This graph represents the return obtained by Spanish companies (milion euro) and the per-
centage they occupy within the EU-28 by subject area. Axis X represents the thematic areas as
the European Commission divides the participations to its grants. The initials PYM stand for
innovation in SMEs; the results of access to risk financing, SME Instrument and FTI - Fast Track to
innovation are accounted for. Other acronyms like ESP (space) and FET (Future and Emerging
Technologies) are other examples.

Thus, within the H2020 framework there are calls for all kinds of challenges or needs to be
financed. Moreover, there are specific calls for certain areas of the technique, mostly being the
most competitive. Specifically, there are two types of calls for financing the landing on the
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market of products that use cutting-edge and highly innovative technologies; These are the
SME Instrument and Fast Track to Innovation (FTI).

In order for a product to fit with an SME Instrument (recently called EIC Accelerator) or FTI,
it is important to analyze the technology (market disruptive innovation) and the multi-level
business it generates. They are very competitive calls. There are different conditions that char-
acterize each of them, but what makes the difference between the two in this case is the consor-
tium. If you want to develop the technology without partners and being a small company, the
right one is EIC Accelerator. If it is with international partners or in a consortium, the option to
choose is the FTI.

In the case of PODSTAR, the requirements are fulfilled to fit perfectly with the call of the FTI,
seeking financing to achieve a jump in the TRL of PODSTAR from 6 to 9 and be fully mar-
ketable. Therefore, the FTI call and its conditions must be analyzed in depth, bearing in mind
its requirements and its selection and evaluation criteria.

FTI accelerates the market uptake of ground-breaking innovations by providing funding in
an open, accessible scheme that nurtures ideas from consortia of innovators of all types and
sizes from across Europe. It supports actions undertaking innovation from the demonstra-
tion stage through to market uptake, including activities such as piloting, test-beds, systems
validation in real-world working conditions, validation of business models, pre-normative re-
search, and standard-setting. Next, a table is attached that extracts the main information of the
call to highlight its potential.
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Table 1: FTI call analysis

Participation of three to no more than five different legal entities, independent
of each other, in a consortium.
Allocation of at least 60 % of the overall budget to consortium partner(s)
from industry; or a minimum of 2 industry partners out of a consortium of 3 or 4;
or a minimum of 3 industry partners out of a consortium of 5.BENEFICIARIES All consortium members established in EU Member States or in countries
associated or in countries associated to Horizon2020.

19/02/2020
09/06/2020DEADLINE
27/10/2020

2018: 100.000.000 €
2019: 100.000.000 €BUDGET
2020: 100.000.000 €

MODALITY Non-repayable grant and competitive concurrence

FUNDING RATE The maximum EU contribution per action is €3 million (funding rate:
70% for for-profit entities; 100% for not-for-profit entities).

Proposals must relate to any field of H2020 under the specific objective
"Leadership in enabling and industrial technologies" and/or to any of the
specific objectives under the priority "Societal challenge".
FTI targets relatively mature, ground-breaking new technologies, concepts,
processes and business models that need final development to be able to shape
a new market and achieve wider deployment.

ELEGIBLES
PROJECTS

If the proposal involves technological innovation, the consortium should
declare that the technology or the technologies concerned are at least at
Technology Readiness Level (TRL) 6. The intention will be to bring the TRL up
to 8 for technological innovations and to an analogous level of maturity for non-
technological innovations during the lifetime of the FTI action.
FTI actions are encouraged to be interdisciplinary, cutting across different sector
and technologies. Actions supporting innovative concepts that have the potential
to disrupt or to create new markets are particularly welcome.
Duration: 12-36 months (around 2 years). Marketing of the project object before
36 months from the start of the project. The proposal must implicitly include
the pre-existing business plan showing the market launch within that term.
Fundable activities: validation of the system in real work environments, testing,
piloting, validation of business models, establishment of standards,
pre-normative research, obtaining European quality seals.

ELEGIBLES
COSTS

Financing expenses: personnel, subcontracting, other costs (depreciation,
consumables, travel and subsistence allowance), direct costs of providing
financial support to third parties, indirect costs (25% of direct costs excluding
subcontracting).
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Table 2: FTI call evaluation procedure

Impact (50% weighting): The objectives of the submitted proposal are
in line with the expected impacts of the FTI, notably fast development,
commercial take-up and/or wide deployment of innovative solutions,
time to initial market take-up, leveraging of private investment in research
and/or innovation. In addition, in line with the objectives of the European
Innovation Council Pilot, proposals that can create a new market are
particularly sought after. The proposed innovation is expected to generate
a positive impact at the European level other than economic (societal,
environmental, scientific, etc). Wherever appropriate, the minimisation of
impacts on climate and the environment is taken into account.

EVALUATION
PROCEDURE

Excellence (25% weighting): The objectives of the proposal are defined
in a clear and pertinent way, support Horizon 2020 objectives, and directed
towards fast, wide market uptake. The proposed activities to be executed
will contribute to a credible, realistic and optimal development of the
innovation to the level of market uptake. The underlying, jointly developed
business innovation concept of the proposed innovation is sound, and has
already been tested in an operational/production environment. It has a
potential to bring important progress to or revolutionise an existing industrial
sector, business practice and/or societal challeng
Quality and efficiency of implementation (25% weighting): The proposal
demonstrates that the partners of the consortium are complementary,
and together have what it takes (personnel, facilities, skills, networks,
access to markets. . . ) to deliver on groundbreaking innovation
and fast, wide market uptake. Implementation risks and threats are well
identified; the proposal contains a risk mitigation plan, with detailed actions.

As it has been shown, the main characteristic of the FTI is to be a non-reimbursable financing.
For companies, being able to be 70 % of the total cost of the project fully financed. If to this, we
add the opportunity cost of the interest that we would stop paying in a credit-based financing
strategy, the cost of the project (for a company) is reduced by 75 %, being able to undertake a
project with much more risk than with other strategies. The economic risk is not assumed by
the non for-profit entities that form the consortium and that makes it much more attractive to
commercialize ideas that, at first, could remain in a laboratory and remain unexploited.

However, given its clear advantages, it is a call where the competition is very high and where
you must not only meet the requirements, but be a more interesting project than the rest to
obtain financing. Each project obtains a specific score for each module and, according to the
weight of each one, a final grade up to 15 can be obtained. To obtain financing, the grade must
exceed the limit of 13. If it exceeds it, the projects are ordered. from highest to lowest score,
granting funding to the first of the ranking and continuing with the following until the budget
is over. It could be the case of exceeding the limit of 13 and not obtaining financing.

If we rely on the data provided by the EASME agency of the European Commission, the success
rate in the FTI calls is 7 %. This gives us an idea of how difficult it is that, not only is our project
eligible, but it can be financed. However, another relevant fact is the real success rate. This
rate is calculated based on the financed projects / projects that have passed the cut-off. This
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rate is much higher, at 59%, Which indicates that 6 out of 10 projects that pass the cut-off would
obtain funding. Calculating the success rates based on the number of above-threshold proposals
would better reflect the chances of high quality and well formulated proposals. The conclusion
that we can draw is that, even though it is very difficult to finance a project with the FTI, if
we make a proper application which exceeds the cut-off stage, we have great possibilities of
obtaining financing for the project.

Looking at the evaluation criteria, special attention is paid to the impact module. This module
evaluates the business plan developed, the existence of a target business segment and the im-
plementation strategy in the target segment. Special attention should be paid to the weaknesses
[4] presented in this module to improve the application.
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6 Starting situation and methodology to apply
As already mentioned in the introduction, the Consortium of 5 organizations, companies and
research centers, among them the UPC, looked for public funding for market entry through
the FTI call in the H2020 program. The consortium, now called C5, participated in the call on
10/22/2019 with a request developed by C5 members and complying with the formal require-
ments of FTI (Table 1)

Once the application was submitted, a team of experts from the H2020 program and the Eu-
ropean Commission evaluated the application, giving a score to each of the 3 modules already
explained in point 5. These expert evaluators have a general knowledge but never evaluate a
application from their field of knowledge, but always the applications are evaluated by experts
with general knowledge of the sector, never specific. The reason for this peculiarity is that the
European Commission wants applicants to be able to explain their activities and innovative
technologies to all audiences and not only to someone skilled in the art. For this reason, the ap-
plication must be concrete and detailed enough to underpin each module and each activity,
but general enough so that it can be understood by any reader. During the cut-off of 2015-2016
and 2018, about 75% of evaluators were from the business sector, where 25% where affiliated
with the academic/research world. The FTI Evaluators divide almost equally with regard to
gender, about 45% were females.

When the application has been evaluated, the European Commission publishes an Evaluation
Summary Report (ESR) where it specifies the score given to each module and the main weak-
nesses that the experts have detected in each one.

PODSTAR received an overall score of 9.95 far below from the cut-off located at 13 points. The
criteria that penalized the most was the low score in the IMPACT module (3 out of 5), since
it is the module with the highest weight in the overall mark. This makes us think that the
demand approach, the justification of the project and the future plan were not well thought
out. A summary table with the main weaknesses detected by the experts in the ESR is attached
below.

Table 3: Main weaknesses detected in PODSTAR ESR

Criterion Weakness

EXCELLENCE

· The innovation is considered not to have been sufficiently
tested with a considerable number of tests.
· Market entry barriers have not been taken into account.
· Does not compare to the competition
· Evidence of the demand for a new radiation protection
product on the market is not provided
· A long-term implementation strategy is not providedIMPACT
· Lack of detailed competition analysis
· Risk analysis is short and incomplete
· "Best value for money"IMPLEMENTATION
· Clinical tests in the WP

Adapted from ESR [4]
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As we can see, the majority of negative points that the application has are located around the
non-justification of the market demand to be addressed and a poorly detailed future business
plan. Barriers to entry to the market and analysis of the competition little detailed, future strat-
egy and a risk plan are elements that experts want to find in applications.

Furthermore, a guiding principle of the H2020 program is "best value for money". The goal is
to make sure that the consortiums and / or companies that participate in the program, in case
they have to hire external collaborators, make sure that this collaboration is the best in relation
to quality / price, that different options are compared and the best is chosen with objective,
functional and organizational criteria of the project. They want to avoid hiring by subjective
criteria and / or by partiality and that themoney from the grant goes exclusively for the technical
and economic achievement of the project.

In order to improve the submitted proposal, the detected main weaknesses are very important.
For each one, a reformulation of the module and / or section should be found based on past
experiences and success stories.

The healthcare sector is a very competitive area within the calls of the H2020 program. Nor-
mally, the applications that participate in the calls have an extremely high level of innovation,
around 50% [1]of the projects funded by the FTI in the last calls have been projects of the health-
care or biotech sector, occupying the highest positions and scores. Thus, these cases are a good
example where to look at and base the application remodeling on cases in the same sector that
have already worked well in the FTI calls.

Thus, the methodology that will be applied for the improvement and restructuring of the ap-
plication will be that of, for each detected weak point to be improved, propose a series of im-
provements based on a sum of the experience in the drafting of national and European ap-
plications and in specific success stories of the sector, looking for different projects that best
suit PODSTAR’s needs and that help improve the ESR score.

Below is presented a table with specific proposals, based on the writing of grants applica-
tions. Afterwards, each proposal will be undertaken separately, searching the bibliography and
databases for successful cases to support the proposal and adapyo t it to the case of PODSTAR.
To give an example, in the case of planning the validation of clinical tests, funded projects re-
lated to the clinical testing of drugs, their phases and their approval by the medical authorities
should be analyzed. However, in the case of looking for a successful business plan, one should
turn to hardware-based funded healthcare projects. This is how each proposal will take shape
throughout this master’s thesis, specifying in each case why each change is undertaken.
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Table 4: Proposals

Weakness Proposal

The innovation is considered
not to have been sufficiently
tested with a considerable

number of tests.

Market entry barriers have
not been taken
into account.

Does not compare to the
competition

A specific description of TRL is missing, the level of maturity
of the technology. The proposal should graphically represent how
TRL has evolved over time, and for each level is important to say
what actions were taken and what results were achieved.

The objectives section should be developed differently: Mention
in a table the objectives of the project and for each of them, the
KPIs that are needed.

In the state of the art section, compare in a table the characteristics
offered by the project and the technologies already on the market
to demonstrate how PODSTAR is better.

Evidence of the demand
for a new radiation

protection product on
the market

is not provided

Is important to emphasize in data, references and charts that
show the needs of the market, the size, the segments and how it
is growing.

The part about market barriers has to be more schematic.
For each barrier, propose a solution on how to overcome it

A long-term implementation
strategy is not

provided

The long-term market-up-take strategy must be specified.
More explanation of to whom it is sold and the countries of
destination, from the year of entry to the market until 2030.

Lack of detailed
competition analysis Analysis of competition also considering sales prices.

Risk analysis is
short and incomplete

From the ESR, much emphasis is placed on a mitigation plan for
possible risks. Detail and expand the project risks (validation and
implementation risks).

"Best value for money" Justify why it has been decided to subcontract entity X for that
price.

Clinical tests in the WP

It is a very technical aspect, but due to the details they ask,
probably it should restructure the WPs according to success
stories in the HealthCare sector:

- Management
- Requirements
- Replication, scale-up, simulation
- Use case demonstration
- Dissemination

Fromhere, the proposals will be analyzed in detail, proposing an alternative text and the chosen
improvements will be applied. The ideas presented as proposals above are subject to change
when analyzed in detail; these are guidelines to follow, but not definitive proposals.

Thus, to outline how the application improvements will be applied, the procedure will follow
the following 4 phases:
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• Pay attention to the critical points indicated by the ESR. Each and every one of the main
weaknesses will be analyzed and addressed to try to restructure its explanation, adding
more data and arguments if necessary.

• Search for new ways to structure the weakest points of the application. The H2020 frame-
work’s calls have very clear and established criteria, seeking detailed, specific, business-
oriented explanations with a future plan. Through the experience obtained in the drafting
of national grants, propose improvements to the detectedweaknesses, among them, those
mentioned in the ESR report [4], following the criteria sought by the FTI evaluators.

• Once the new orientation has been decided, success cases from previous FTI calls that can
be adapted to the PODSTAR situation will be looked for. Projects in the Healthcare sector
have a high success rate in this type of call; Looking at how they detail your application
will help make your PODSTAR application better.

• Finally, the improvement will be proposed, giving a determined approach and trying to
fit perfectly with the evaluation criteria of the European Commission.

In addition to a better writting and description of the FTI proposal, the study will be oriented
towards the search for an alternative financing strategy at a national level. It has been deemed
necessary to include this study as a contingency measure to a possible second rejection of Euro-
pean public financing and thus, have other alternatives that ensure the continuity of the project.
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7 Application improvements
To analyze each improvement that will take place, the order of criteria followed by the ESR will
be followed. Therefore, they will start with the improvements related to the IMPACT criterion,
followed by those of EXCELLENCE and ending with those of IMPLEMENTATION.

7.1 The demand and the market
The weakness detected by the evaluators has been the lack of a detailed justification of why the
development of a solution for radiological protection in interventional radiology is necessary.
In summary, what it should be tried to achieve is that the project does not seem a research pro-
gramme; make sure that the proposal is business oriented and focuses on the market potential
of PODSTAR innovation.

From the standardized criteria of the FTI calls, a clear description of the demand is sought, why
this demand is created, how the demandwill grow and how the productwill cover this demand.
Convincing description of targeted users or customers of the innovation, how their needs have
been addressed, why the users or customers identified will want to use or buy the product,
service or business model, including compared to what is currently available if anything at all.
This, linked to the analysis of competitors that will be discussed later, should give the reader a
precise idea of how necessary the solution is in the market.

On the other hand, the analysis of the market in which the proposed solution would enter is
also important. The description of the market, its size, the growth rate and the stakeholders are
considered essential to complement the first part. An expected market size is requested. Above
all, much emphasis is placed on analyzing the market, not only at the national or European
level, but at the global level. Convincing specification of the potential to create new markets
or create market disruption together with a convincing specification of the substantial demand
(including willingness to pay) for the innovation.

By carefully analyzing theMarket analysis section of the FTI proposal [5], one can find successes
and errors. Starting with the hits, the Kotler’s 7-Os model is a good approach. It is a systematic
model used to analyze and understand the behavior of buyers in a certain market. It is a good
way to understand where the product plays on, who it is for and what the buyer is looking for.
However, PODSTAR is a product that creates a newmarket, one that is very little exploited and
emerging, where a need is found and there is still no solution to fill it. This is where the failure
of the market analysis is considered to be.

In the last proposal [5], the justification of the project focuses on the advantages the product
brings or the novelty of its characteristics; everything that makes PODSTAR good and innova-
tive. However, the growing (and imperious) need for such a product and the real justification
for why it has been carried out are not delimited. A product is developed because of a need
to be met is detected and, from there, you try to innovate within the possibilities, but the
process is never the reverse.

The PODSTAR features that are highlighted are the ability to expose a whole-body dose map,
the ability to gradually replace the necessary secondary dosimeter, the possibility of not carry-
ing dosimeters on the medical staff, the virtual training platform (VTP) and the instantaneous
return of dose results once the procedure is complete. However, it is not explainedwhymedical
centers need PODSTAR or why PODSTAR fills a gap in a very new market. This explanation is
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needed for the evaluators.

The proposed market description is based on two pillars: the need created by the European
council directive 2013/59 / EURATOM [6] and the lack of solutions that meet the demand cre-
ated and the growth of the popularity of the interventions with "image-guided procedures".

The approved European directive affects the workers in a great extent, as explained in 4, since
it will be necessary to have an exact control of their exposure, not only in a specific point of
the body, but in different points or areas, with the permitted limits being different according
to the area of the body that is studied. Moreover, this need opens up to another future one:
possible changes in the limits of radiation by areas of the body or inclusion of new areas. It will
be necessary to have an adaptable product that has a measurement system that analyzes the
whole body of the worker and not singular points.

Once the need has been argued by the legislative part, the justification must be addressed ex-
plaining the growth of interventions where radiation exposure exist. The number of workers
exposed to radiation increases every year in Europe and the use of non-invasive techniques
such as image-guided procedures are increasingly common in European hospitals. Therefore,
with the created and growing need, and the lack of a solution in the market, the justification of
the demand for the PODSTAR project will be explained.

Exploring applications of the healthcare sector from past years, the conclusion drawn is that the
description of the market they make and how the product meets the need can be summarized
in 3 phases:

• The product must work for what is required

• The product must work in the customer environment

• The client must trust that he will be able to make the most of the product.

As we see, the first two points are easily demonstrable with descriptions, tests and even videos.
However, the third point is the hardest. We must specify because the product is the one that
best fits the customer’s need. This and everything described above is what wewill try to explain
in the market analysis. Thus, taking everything into account, a market description, a market
impact and an identification of target users is proposed.

Market description

In December 2013, the European Council approved a new directive on radiation protection in workplaces,
making all the previous directives obsolete and mandatory for the member states in their national legisla-
tion. This directive emphasizes the importance of individual monitoring, and even reduces the dose limit
for the eye lens, based on the new ICRP recommendations [9]. This reduction has significant implica-
tions for the dose monitoring of workers, in particular for interventional radiology (including cardiology)
and other image-guided procedures, where the staff is close to the radiation source. The Directive also es-
tablishes new requirements for continuing education and training in the field of medical exposure.It is
stipulated that in EUROPE there are 1M [8] of workers who work with radiation, a number that is grow-
ing year by year given current market trends. The impact of the solution in the market would be great
and with enormous potential, having a long history of the number of potential users it would have.
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Secondly, another trigger that increases the demand for a solution to measure occupational exposure is
the rapid growth of the image-guided intervention or interventional radiology imaging market. The in-
terventional radiology market, globally, is expected to grow at a very interesting rate in the next 10 years
[7]. If we look back, this market was valued at US$ 16,367.0 Mn in 2018 and is projected to expand at a
CAGR of 5.2% from 2019 to 2027. Interventional radiology emerges as one of the preferred diagnostic and
therapeutic procedures due to its advantages as a minimally invasive, precision and lesser hospital stay.
Furthermore, the current trend of awareness of early diagnosis and demand for non-surgical treatments
is driving the rapid growth of the market.

Thus, this growing demand for minimally invasive procedures that require interventional radiology and
the obligation to increase dosimetry and radiology protection measures in the workplace, create the perfect
market gap to provide a solution that meets this demand and that, in addition , give extra value as a
product so that, in the future, customers will follow trusting PODSTAR. The market where PODSTAR
wants to enter is brand-new and high innovative, created for the aforementioned reasons, and without a
competitor or direct substitute. Being the first product in a new market gives you unique advantages that
PODSTAR wants to take advantage of.

Focusing specifically on Spain, where the interventional radiology procedures performed are
collected in the Health Center Statistics, it can be seen a trend of great growth in this type of
procedure. Regarding hemodynamic tests, in 2016 231,513 were registered, increasing by 6,141
tests (Delta 2.7%) compared to the year previous. 37,281 ERCP were also performed, 8,493
more than the previous year (Delta 29.5%). Finally highlight 347,652 interventional radiology
procedures (Delta 2%). As we can see, the trend of this type of procedure is one of sustained
growth, a trend that can be extrapolated to other community countries.

Figure 10: Diagnostic and therapeutic activity according to functional dependence. Years 2015-
2016

Target user and market impact

Once the demand / market created has been explained, it will be detailed how PODSTAR is the product
that best fits this demand and its impact on the market is absolutely positive for radiation safety.

First, PODSTAR offers an occupational dosimetry system with a reduced number of personal dosemeters,
out the need for active personal dosimeters (APD). Through 3D tracking with cameras, computational
algorithms and RDSR-data, it is able to map the whole-body dose of the medical staff simultaneously and
determine the dose to part of the body. This method implies 3 main advantages:

• It is able to calculate the exposure of a whole-body model, being able to determine the exposure at
any organ of interest, in particular, in the extremities and the eye (ensure that the requirements
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of the European directive are fulfilled), collect feedback and, through the virtual training platform,
train which movements or areas are of greater exposure.

• It has the ability to progressively and through approvals from regulatory agencies, to replace phys-
ical dosimeter with its mapping of whole-body exposure, obtaining results from all areas of the
body and not only from singular points. The results would be obtained once the intervention was
finished, not like now.

• It has a great modular and adaptive capacity. The current directive and legislation introduce
exposure limits in certain body areas, however, the tendency is that new restrictions might come
into place, in particular, there are studies hihglighting the importance to monitor the brain dose.
The accumulated radiation to which medical personnel who practice interventional radiology are
exposed will grow, (due to the growth trend of image-guided interventions discussed in 7.1) and
with it the regulation on radiation protection. For this reason, the PODSTAR concept is the most
appropriate for this situation. Its mapping of whole-body doses makes it possible to adapt limits to
new areas of the body and to new restrictions.

Thus, it is shown that PODSTAR is a product that fits perfectly into the market gap and that creates a
positive impact. In addition, its didactic approach with the virtual training platform (also required by
the European directive) makes it more attractive to medical personnel, since they do not only see it as a
protection measure, but as a product of continuous training on their own mistakes .

To sum up, the growth of the market is due to the fact that the drivers surpass the restraints.
PODSTAR is designed to completely neutralize one of the restraints on the market: the cumu-
lative exposure to radiation by the medical staff. This creates a positive impact on the market
and places PODSTAR as a driving force and key player in it.

Figure 11: Market drivers and restraints

7.2 Market Barriers
To complement the improvements introduced in the description of the market, it has been nec-
essary to organize and represent the most characteristic barriers to market entry. This type of
analysis is essential in any market study and, although it is not expressly requested in the ESR,
it is an important study to be carried out.
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To carry out the analysis, for each detected market barrier, a measure has been proposed to
overcome it. This exercise is very well seen by the evaluators of the European Commission,
taking the initiative to overcome the possible problems that may arise.

Table 5: Measures to overcome Market Barriers

Barrier Measure to overcome challenge

Reluctance of doing
staff dosimetry without
physical dosimeters

This barrier to public perception is one of the most difficult to overcome.
Breaking old habits is complicated and more when it comes to the health
of the medical staff. Thus, this barrier will be overcome over time and
with the client’s perception that PODSTAR is a product that works and
meets expectations. In addition, in parallel, results, tests and
demonstrations to regulatory bodies must convince that this product is
a reliable substitute for APD so that its approval leads to greater
customer confidence.

Problems with staff
being filmed

For medical staff, and for workers in general, their privacy is important.
It is necessary to raise awareness, explain and demonstrate that the 3D
tracking of the PODSTAR cameras is used to recognize objects and
staff and that these models are used for the calculation
of doses, at no time will they be recorded in a conventional way.

Changes in regulatory
and policy frameworks

This is an ever-present barrier or problem and it is that a change in the
regulation or protection policies that frontally attack the PODSTAR
technology could be a serious problem. However, the homologation
of the technology by the regulatory entities and the ability of
PODSTAR to adapt to changes in the restrictions, could significantly
minimize this barrier.

Need of resellers

Due to the need to obtain data from the radiation emitting devices
to make the calculation, the agreements with the companies of these
devices will be very necessary. The joint sale of the device and the
protection method (PODSTAR) can strengthen sales and be a very
beneficial synergy. For this, agreements must be established with
companies present in the market of medical devices emitting
radiation for a cross-sale of the devices.

Need of Radiation
Dose Structured
Report (RDSR)
format.

Currently, not all devices support this standard. Legislation on
patient dose monitoring however is pushing the upgrade or
replacement of these older devices. It is expected that by the
time of the go-to-market, the vast majority of the v-devices will
adhere to this standard.

7.3 Market up-take strategy and sales projection
One of the biggest weaknesses of the original proposal pointed out in the ESR is the lack of a
long-term market strategy. The long-term market-up-take strategy must be specified. It should
be explained to whom PODSTAR is sold, the number of expected products sold and the coun-
tries of destination, from the year of entry to the market until 2030. To design the most suitable
market up-take strategy, disruptive software products have been studied in the market, which
were developed to meet specific demand but which created a market segment where there was
none before. Thus, a general description of the market up-take to be carried out and will be
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made. Then, linked to point 7.1, a market quantification will be made, reaching a sales projec-
tion.

Market up-take

As can be seen in the sales forecast in the original proposal, revenue follows a mixed strategy. During
the first years, the increase in new installed equipment is very high year by year, the implantation in the
market is constant and fast and follows the growth patterns of the market. Then, in the medium term, the
strategy is reversed and the number of new installations year after year is reduced in favor of subscription
revenues, being a much more sustainable business model and being consistent with the S curve model of
a new technology.

The current market situation is very well described with the S curve model attached below. In a growing
market where there is a predominant and mature technology, it may be shaken by the emergence of a new
technology that replaces the previous one, and that also meets the expectations of users beyond satisfying
their needs 13. The current situation in the occupational exposure protection market is the one marked
with the indicator in red 12. However, this behavior is cyclical; once the technology proposed by POD-
STAR renders the previous one (APD) obsolete, its impact and market penetration will grow very fast,
driven by the growth of the market where it is located (almost 6% CAGR in 5 years) until it must fight
for the niche market with the competitors that emerge in the year 2-3 of world class, threatening their
dominance in the market.

Figure 12: S curve model of new technologies entering the market
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Figure 13: S curve model representing the customer’s expectations in the technology perfor-
mance

To avoid this situation, PODSTAR has two bargaining chip. Its ability to adapt to changing market
behaviors is one of its main strengths. Its modular and digital structure means that, subject to different
changes in legislation, new restrictions or even customer requests and customization, PODSTAR is ready
to deal with these changes quickly and at no cost to the customer. On the other hand, the mixed revenue
model, based on long-term service subscriptions (software as a service (SaaS) model) makes the engage-
ment that is created between customers and PODSTAR play in their favor; If customers trust PODSTAR
and find that it works, it will be much more difficult for them to bet on changing the complete installation.
If PODSTAR’s business model were to sell equipment from year to year, each time at a higher rate, it
would be easily substitutable by a competitor that would render it obsolete. However, due to its subscrip-
tion model, clients having made an investment in PODSTAR, knowing how it works and checking its
educational capabilities on the virtual platform makes its replacement much more difficult.

Sales Projection

In order to make a sales projection as accurate as possible, the potential market must first be
quantified. To carry out thismarket study, 3market components are identifiedwhenperforming
a top-down analysis. TAM is the Total Addressable Market. How big is my market universe?
SAM is the Available Market. How many can I reach with our sales channel? How many can
we serve? And the SOM is the Final Target Market. Who are my buyers now? Who will be the
most likely buyers?
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Figure 14: Market components

The market component that are the most interesting in studying is SAM. Quantifying it and
studying its evolution will be crucial to make an accurate quantification. There are multiple
models that could be applied to solve this problem, taking into account the accumulated dose
perworker, the number of interventions, the number of exposedmedical personnel, ... However,
it has been considered that the most appropriate is to focus on PODSTAR buyers. As explained
above, PODSTAR is complemented by interventional radiology units to provide hospitals with
the dose information to which their workers have been exposed. For this reason, the buyers of
PODSTAR will be hospitals where interventional radiology procedures are carried out.

The number of interventional radiology units per country has been considered to be the most
accurateway of quantifying themarket that PODSTAR can access, regardless of itsmarket share.
In order to have data as close to reality as possible and, taking into account that the countries do
not provide exact information on their interventional radiology units, it has been considered to
correct the data of the angiography units. These units are the most used in interventional ra-
diology but not the only ones, therefore, applying a factor x1.5 allows us to obtain a close idea
to the interventional radiology units by country. The countries of the analysis have been cho-
sen based on the presence criteria of the main company of the consortium, Qaelum, purchasing
power and importance within the EU.

Figure 15: Target market quantification

Data extracted from [11], [13], [12]. The complete sales projection is in Appendix I.
(*) The data for these countries has been extrapolated based on published data from 2007, fol-
lowing the growth trend of CT scanners.
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Once the potential market has been quantified, a market evolution over the next few years must
be stipulated and projected in order to project sales. The growth of themarket is modifiable and
adjustable according to the trend of the market in which the solution is included. However, in
general, the market profiles of applicants for FTI funding are often highly disruptive and have
great potential. For this reason, they tend to follow a trend of (1) strong initial growth, (2)
stabilization in the medium term and (3) slight decrease in the long term. For this, growth per-
centages similar to other FTI candidate solutions in the biomedical sector that fit the PODSTAR
market have been used.

Figure 16: Market evolution (SAM) I

Figure 17: Market evolution (SAM) II

Thus, once the evolution of the market is projected, it will be necessary to stipulate how POD-
STAR’s market share will grow over the years since its introduction on the market. Starting the
market share according to the presence of Qaelum in the hospitals of the different countries, and
following a growth trend similar to that discussed before, looking at other disruptive products
in similar markets, the evolution of the market share and sales can be projected.

Figure 18: Market share evolution (estimation)

Figure 19: Sales projection (estimation)
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As we can see, looking this projection, selling 130 units in the first year and growing around
270% in 10 years, the return on investment would be totally satisfactory.

7.4 Business plan
This point is not explicitly mentioned in the ESR, but studying different successful proposals, it
has been observed that the evaluators of the European Commissionwelcome the proposals that
are absolutely aimed at entering the market in the short term. For this reason, the definition of a
preliminary business plan, with clear lines of action, is positively valued. This business planwill
be defined in table format and will have the following elements: Product Differentiation, Target
Market Perception, Product Positioning, Market Segmentation, Distribution Channel, Cost and Pricing.
The business plan is agreedwith the company of the consortium in charge of commercial affairs,
Qaelum. Along with it, this plan has been drawn up, with a special emphasis on pricing and
costs, a section entirely prepared by them.
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Figure 20: PODSTAR early Business Plan
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7.5 Measures to maximize impact
Focusing on the strategy to maximize the impact of the solution in the market, the ESR report
does not specifically mention it as a weak point. However, this type of call, so focused on mar-
ket entry, values this type of explanation very positively. Having a detailed business plan, a
clear projection of the evolution of the market and sales and a strategy of dissemination and
exploitation are considered fundamental pillars of the application.

The strategy outlined in the application is very complete and detailed, in such a way that only
one addition will be added where the dissemination strategy will be divided into 3 phases,
following a model commonly used in the Healthcare sector for SaaS products, which truly fits
PODSTAR.

As it can be seen, PODSTARwill adopt a multi-channel dissemination strategy, given the wide spectrum
of entities to make an impact on (private and public healthcare institutions, healthcare network entities,
suppliers, etc.). With that in mind, the dissemination actions for delivering innovation to market will be
implemented in a path of three phases

• Awareness: It is essential to raise awareness of the increasing challenges of radiation protection
during interventions that the health system faces at all levels due to new community legislation,
showing the motivation and reasoning behind the project. To that end, PODSTAR will provide
solutions to overcome these challenges (at the technological, organizational and training levels).

• Understanding and participation: PODSTAR will create a brand-new technological solutions.
Their understanding will be increased by active participation of the stakeholders. Moreover, taking
into consideration the expected changes in EU regulations, these solutions will address compliance-
related problems.

• Action (target audience engagement and influence): by demonstrating the solution to end-
users (events, demos, presentations), a pro-active cooperation can begin, by using their received
feedback to think of alternative approaches or implementations.

Figure 21: Dissemination strategy

7.6 The competition analysis
This point is one of the most important in an FTI call request along with the justification of the
market demand. The ESR evaluation highlights that the comparison with the competition has
only been made with a single competitor, demanding a more exhaustive and extensive analysis
of the competition.

The most common and detailed way of doing the competition analysis is to make a comparative
table. In this way, the different products of the radiological protection market in interventional
radiology will be compared by using relevant indicators and product functionalities. In this
way, a global vision of the members of the market and the functionalities that each one has will
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be given.

Figure 22: The competition analysis

Extracted from [14], [15], [16], [17], [18], [19], [20]

The biggest difference between these products and PODSTAR lies in their scope. While most of these
products focus on the calculation andmanagement of the doses received by the patient, PODSTAR focuses
on the medical staff. These products were developed based on the EURATOM 2013/59 Directive, which
strengthened the requirements concerning the dose information provided to patients undergoing medical
procedures using ionizing radiation. However, the Directive also refers to new scientific information on
tissue reactions which has implied a more strict control of the exposure of the lens of the eye of workers, in
particular of interventional radiologists. It also establishes requirements related to training of exposure
workers to reduce their exposure.

This difference makes PODSTAR a differentiating product in terms of interventional radiology, where
medical staff must be close to the radiation source. Moreover, its virtual training platform, its capacity for
calculating organ doses, its ability to work with more than one person at a time and its comfort (it does
not need to carry a physical dosimeter) make it a truly disruptive product. Measurements in real time
which increases awareness. Among the main advantages of PODSTAR, we can highlight that workers
don’t need to carry physical meters, which translates into much more comfort for medical staff. Moreover,
PODSTAR provides information on doses not only at the thorax, but also and the ability to monitor entire
areas or organs. Herein lies the main difference between the two products.

However, when we compare PODSTAR with RaySafe i3, we are talking about products with the same
focus/scope; we could say that it is the direct competitor. Both focus on the protection of medical staff,
whereas none of the aforementioned products does. However, both have different approaches. RaySafe
i3 is based on electronic physical dosimeters, which are meant to be placed on the thorax. Compared to
traditional passive staff monitoring dosemeters (not included in this comparison because they do not offer
any of the advantages of PODSTAR) they provide measurements in real time, which increases awareness.
However, since they are worn above the protectonmeans, the dosemeter reading has to be corrected to assess
worker’s effective dose. PODSTAR calculates doses without the need to carry physical meters, which
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translates into much more comfort for medical staff. PODSTAR also provides the ability to calculate not
only the effective dose but also organ doses. In addition to the Directive requirements about assessing the
extremity doses and eye lens doses it also calculates doses in other organs of interest such as the brain or
the heart. At present, PODSTAR cannot give real time reading, but the doses are available just after the
procedure has finished which is much earlier than the standard passive dosimetry. Herein lies the main
difference between the two products. Qaelum’s experience in patient dose management and the results
of the UPC and SCK research project, MEDIRAD [21], will allow in a second phase that PODSTAR
will allow the calculation of doses of workers and patients together. Workers dose calculation has been
prioritized because it is unique and there is no competition.

As it has been observed, the price has not been included as a comparison indicator. This is
because, being a really brand-newmarket segment, themajority of companies that are identified
in the comparison neither offer the same service as PODSTARor directly competewith it, at least
at the beginning of the market entry. However, RaySafe i3 is the product that could compete
directly with PODSTAR if it adapted its functionalities. For this reason, in the original request,
the price of RaySafe i3 is compared with PODSTAR, since today, it is the most real comparison
that buyers will be able to make when they decide to contract a radiation protection service.

7.7 Evolution of TRL
Continuing with the "EXCELLENCE" criterion, the following three points, including this one,
will try to improve, as far as possible, the explanation given in the original proposal. The score
obtained in the ESR report (3.88 / 5) in this criterion is the highest among the three, having few
weak points regarding nuances in the explanations. Thus, the improvements to be proposed
below are based on complements to the original explanation, especially taking into account
the indications of the European Union and the positive impressions of the evaluators to other
successful proposals.

As for the evolution of the TRL, from the European Commission they value very positively to
see an evolution of the TRL of the candidate projects to be financed. Therefore, it is proposed to
outline the TRL jump that the project will make from its inception to its entry into the market. It
will be linked to the project’s objectives, whichwill be redefined adapting them to the evaluation
criteria of the CE.
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Figure 23: PODSTAR TRL evolution

7.8 Objectives
Linkingwith the previous section on the evolution of the TRL throughout the project, the objec-
tives of the project are redefined to fit the criteria of the European calls. To do this, the objectives
are grouped into 3 groups, representing the TRL jump. Each objective must have its title, its de-
scription, its association to a corresponding WP and its KPIs for its measurement. Goals must
meet the SMART rule, and therefore must be measurable. The following objectives are defined,
being a general goal and three specific goals:

General goal: The end result of the PODIUM H2020 project is a working staff dosimetry prototype
that has been successfully tested in different hospitals. Therefore, current technology level reaches the
Technology Reference Level (TRL) 6. The PODSTAR project aims at technically optimising this proto-
type towards a more advanced (well-performing under real-life conditions), professional and regulatory-
proof software system (i.e. complete and qualified system) returning TRL 8. Specifically, starting from
PODIUM’s tracking technology, PODSTAR will integrate a volumetric capture system that will allow
for easy multi-sensor integration, calibration and synchronization. Explorations of the market, validation
of the business model and having the product evaluated by the end-user at regular time intervals further
explains the precise fit of PODSTAR in this FTI call. It is our goal to be ready for commercial roll-out of
the product at the end of the project.
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Figure 24: Objective 1 definition

Figure 25: Objective 2 definition

Figure 26: Objective 3 definition

7.9 State of the art
The scope of the state of the art is closely linked to point 7.6 of the competition analysis. At a
general level, by doing a market analysis we can get an idea of the technologies developed in
the field of radiological protection during interventional radiology. Even so, different projects
or technologies in progress that may be related to PODSTAR have been explored and are pre-
sented in a table form. The projects, methods or technologies that has been found similar to
PODSTAR are based on three fundamental points; 3D tracking of one or more simultaneous
people, dosimetry staff and virtual training in healthcare. In this way, the "EXCELLENCE" cri-
terion section would be completed.
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Figure 27: State of the art overview

7.10 Clinical test in the WP
Lastly, the "IMPLEMENTATION" criterion will be worked on. This criterion has as its central
pillar the project plan and its organization; You must detail the activities to be carried out, how
long they will last and the necessary resources, to achieve the objectives proposed in EXCEL-
LENCE.

TheESRmakes an expressmention of the lack of a product testing andvalidation plan that could
ensure precision in the calculation and measurement of doses. To achieve a better score in this
criterion and to improve thisweak point, it has been decided to restructure theWP in such away
that, having the same number of WP as the original proposal, a new WP is created dedicated
exclusively to PODSTAR clinical trials and check its effectiveness, precision and safety.

The WPs that undergo the main changes are WP 3 and 4. The WP 1 remains as the activity
focused on project management. In the same way, WP 2 remains theWP in charge of the design
and analysis of product requirements at a high level. However, the WP 3 has undergone mod-
ifications. Initially, WP 3 had the specific objective of developing improvements to 3D tracking
and online dosimetry algorithms. Now the development of the PODSTAR training module is
added, initially located in WP 4 but moved to it to make room in 4 and dedicate it only to the
testing phase. Thus, WP 3 will be in charge of developing the product improvements and WP
4 will be in charge of the testing phase. To carry out this workload change, 10 person - month
per participants are reduced in WP 4 corresponding to DXT and added to WP 3 by the same
company, as it will be in charge of developing the training module. WP 5 remains in charge
of Marketing, Advertising and Early Adoption. The changes in the WP summaries and objec-
tives are shown below. Goals written in italics mark new goals in the corresponding WP. Those
without italics are the objectives that were already part of the WP previously.
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Figure 28: NewWP 3

Objectives WP3

• To iteratively develop the core components of the PODSTAR platform for people and
equipment 3D tracking, accurate dose calculation, and real-time dose estimation through
two major releases

• Tooptimise andup-scale theOnline dosimetry algorithmsdeveloped in the recent PODIUM
H2020 Project to go from the demonstration stage to market uptake and increase the num-
ber of peoplemonitored, to improve the tracking systemand to optimize the hardware cost
versus accuracy.

• To develop the PODSTAR training module by integrating the latest virtual training technologies
with dosimetry simulation.

In this way, activity 4.2 of the original proposal will become activity 3.4 in the new proposal.

Figure 29: NewWP 4

Objectives WP4

• Iteratively develop the PODSTAR platform including cloud-based framework and virtual
training system through two major releases

• Test the preliminar release of the core components delivered by WP3 in a group of selected hospitals
and integrate the results to the PODSTAR productised platform.

• Demonstrate the functionality and advantages of the new release of the PODSTAR platform in at
least 5 hospitals of 3 countries

• Deliver two major releases of the complete platform, tested and documented

Therefore, this new WP 4 - Demonstration must incorporate the following deriverables as a
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KPI: Testing of the beta product release in at least 2 hospitals (different European countries),
evaluating the final product release by at least 5 hospitals, spread over 3 countries at minimum.

7.11 Risk Management
As a last point, the ESR evaluation highlights a more precise and detailed Risk Management.
As part of the project organization, carrying out adequate risk control is essential for achieving
the main goals. To propose a redesign of this section, different successful proposals have been
consulted. The most common way to approach risk analysis is by posing the potential problem
and a measure to mitigate it. The mitigation approach is very important for evaluators as it
gives a sense of larger project planning.

Figure 30: Risk Management

7.12 Best value for money
The importance of this point to discuss lies in the great attention given by the EuropeanUnion to
the inappropriate use of its funds destined to finance projects. The objective is that the money
planned to be used to contract the services of external collaborators is justified. Normally a
justification is required as to why it is chosen to hire X collaborator. This justification can be
developed in multiple ways, such as justifying a relationship of trust and knowledge of the
project for having participated in other phases of the same project or as being the partner that
best meets the needs.

In the particular case of PODSTAR, it is contemplated in the budget to contract an external
collaboration solely to carry out the certification of the product. When the time comes to hire
these services, it is recommended to request 3 different quotes from 3 different collaborators. In
this way, justify that the chosen one meets the best ratio of services provided - cost.
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8 National funding alternatives
From the management of the consortium in charge of submitting the application for the POD-
STAR project to the FTI call, they are aware of the great difficulty in obtaining financing for
this type of call. Being of competitive competition and of a high innovative level, the projects
presented are of great technological risk with innovations in leading fields such as the biomed-
ical, pharmaceutical or chemical sector. Therefore, it is aware that public financing alternatives
should be studied in case the application to the FTI is not granted to the project.

At a national level, there is a reference entity in terms of public financing in RD, the Center
for Industrial Technological Development (CDTI [3]). There are other entities that finance RD
projects such as Red.es, however CDTI is the benchmark entity, aligned with the H2020 frame-
work of the European Union, comparable criteria and a greater variety and quantity of calls.
Thus, the most profitable and those that offer the most resources calls proposed by CDTI will
be reviewed. To schematize the content, a table format will be used.

Figure 31: CDTI Calls comparison

Data extracted from [3]

At first glance, the most profitable call seems to be NEOTEC. This call is designed for start-
up companies with a large technological base; whose core business is directly related to the
RD project to be financed. It is the call that offers the best conditions since it is based on non-
reimbursable grants of up to 70% of the project budget (with a maximum of 250K).

Taking into account that RD could be accredited without any problem, since it really is a truly
innovative project and the evaluators of the European Commission accredited its qualification
in the first proposal, there would be no problem in presenting the project to this call.

As only Spanish companies can present themselves, the strategy to follow would be to present
the UPC individually (or form a spin-off) and present the services of the other members of the
consortium as expenses of external collaborators. Now, seeing the budget limitation presented
by the call, the project should be raised again and some activities should be cut. The central
activity of the project could be carried out by the UPC in the consortium, with the support of
other collaborators, but leaving the other activities outside the project. In this way, a project
according to the regulatory bases would be achieved.
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However, the proposed strategy does not fit with the regulatory bases to participate in this
call. In the regulatory bases it is stated that the applicant companies must be constituted in a
maximum of three years prior to the closing date of the period for submitting aid applications.
Thus, being a strategy for creating a new company, the NEOTEC call would not be valid.

Thus, in the first instance, the NEOTEC call would be the most financially interesting due to the
fact of not having a loan. However, due to the type of company that must be an applicant, it
does not work in the case at hand.

If another type of strategy is wanted, there are international calls called Bilateral. This type of
call promotes a collaboration between two companies from two community countries to achieve
a common scientific-technological objective. In this case, since there is a much more open col-
laboration than just two companies and a much more distributed workload, these calls would
not be entirely adequate.

Thus, if we look again at the comparative table, after the NEOTEC calls, the PID call is the most
profitable in terms of net grant (if we are looking for a large non-repayable tranche as in the case
of the FTI). This call (PID) is one of the calls that aremost requested by innovative companies in
Spain. This is because its non-refundable tranche is considerably high compared to other calls
and is very open to many types of topics, as long as they are unequivocally classified as RD.
This call is in accordance with the strategy that has been defined in the NEOTEC call and new
companies could participate.

In the face of this type of call, you can always ask yourself whether or not to take out a CDTI
loan or go to the banking channel. In many cases, companies with a heavily loaded balance of
financing may find it more interesting to finance a project through the CDTI so as not to further
increase their risk statistics at the Bank of Spain, since these types of calls do not count in CIRBE
(public loan).

Thus, having chosen the path of the CDTI public loan and choosing the PID call, it remains to
study the conditions it offers. These conditions are very advantageous, however, they are far
from what an FTI can offer at European level.

First, CDTI tests the company. Check that is not in crisis to proceed to deliver the grant. This test
is not public but, from the experience obtained, they usually examine the consolidated accounts
and whether the losses exceed half of the own funds. Once the solvency of the company has
been verified, CDTI can request more or less guarantees or a capital increase, depending on the
status of the accounts.

Once this step has been carried out, the application is technically evaluated and, if it is positively
resolved, the grant is awarded. The % of the budget that gets subsidized depends on what the
evaluator considers, being able to reach a maximum of 85% of the project budget. The non-
refundable tranche it offers can range from 20% to 30%, depending on the evaluator’s criteria
and the type of the applicant company. In case of being a small company, just the case in hand,
the NRT could reach 30%.

Thus, with the strategy mentioned in the NEOTEC call, the PID call from CDTI could be con-
sidered as an alternative to the FTI. Not having a maximum bankable project budget leaves the
door open to include the entire original project in this call and not have to cut it, as if it would
happen with NEOTEC. However, the higher the project budget, the more accredited its inno-
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vation must be for CDTI to agree to funding the project. Even so, having participated in a more
complicated call such as the FTI and RD being accredited without any doubt, it is considered
that CDTI would have no problem financing a large part of the project budget.

The cons appear in the financial part of the project. As it is not a full non-repayable grant, but a
public loan with a non-repayable tranche, the company must have its own resources to face the
project. CDTI does not confer the grant at once, but rather an advance (about 35%) and the rest
once the completion of the project is justified. Moreover, studying it from the field of financial
solvency, it should be shown that the applicant company (or consortium) has sufficient own
funds and is not at risk of crisis, something that is difficult to demonstrate in newly created
companies that need very large subsidies to carry out their projects.

To sum up, national alternatives cannot compete in terms of economic advantages with Eu-
ropean grants and calls. These, even though they are much more complicated to obtain, are
still the best alternative for a company or consortium that wants to carry out a truly innovative
project. However, if there was no alternative but to resort to the national market, the PID call
is the one that best suits the PODSTAR project, although the form of the consortium should be
restructured, directing it towards a company with demonstrable solvency.
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9 Budget
To make a budget as close to reality as possible, the planning made at the beginning of the
document has been taken into account, since the actual dedication has really been very similar.

An average dedication of 15 hours per week has been taken. Thus, knowing the weeks ded-
icated, the total hours dedicated to each task will be obtained. The price / hour reflected is
the market average in RD financing consulting where the person in charge of carrying out the
project is a junior consultant with little experience.

In this way, a total of 6,600 euros is obtained as a budget for the report of proposals for improve-
ments for the application of the FTI call. The sum of hours of total dedication falls within the
range of 12 ECTS (dedication to MUEI’s Master’s thesis) since an ECTS reflects a dedication of
between 25 and 30 hours.

Figure 32: Master’s thesis budget
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10 Environmental impact
The environmental impact assessment is the set of technical studies and analyzes that make it
possible to assess the effects that the execution of a certain project may have on the environ-
ment. This analysis constitutes the most appropriate instrument to preserve natural resources
and the environment. Thus, the environmental variable is introduced in decision-making about
projects, which will provide greater reliability and confidence in the decisions to be taken. Fur-
thermore, the environmental impact analysis of public and private projects in Catalonia is reg-
ulated by the legal framework 21/2013, which obliges projects to evaluate the environmental
impacts of their activities.

In the case of the PODSTAR project, environmental impact is not a main aspect. The use of
X-rays does not generate environmental contamination. In addition, the proposed solution re-
duces the transport of dosimeters from hospitals to dosimetry laboratories. In this way, the use
of the platform in the cloud is promoted, which allows a great availability of information to
various people without generating waste paper or transport impact.

Specifically in the writing and execution of this thesis, it has been carried out using telematic
tools, remote meetings, PDF documents and minimizing transport. This has been enhanced by
the pandemic situation that has been experienced in recent months but which exemplifies the
little impact that both the thesis and PODSTAR have on the environment.
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Conclusions
In this section, an attempt will be made to synthesize and highlight the most relevant conclu-
sions that have been obtained from carrying out this project to improve an application for public
funding of an RD project.

First, the great incentive potential of public grants in terms of RDproject development should be
highlighted. Many times, both large, mid-cap and small companies do not develop projectswith
a high technological and economic risk due to the possible loss of the resources invested and
the low probability that they will be successful. Only large companies with financial support
resources can afford to take big risks by developing innovative projects. Thus, by incentiviz-
ing public grants, smaller companies can carry out their innovative projects by externalizing
economic risk.

Calls like the FTI, focused on market entry, help and incentivize the technological leap from
TRL 6 to 9. However, this is just one example, and there are many European calls more focused
on research and less mature technologies that support technological leaps in lower TRL. In this
way, as a first conclusion, the incentive effect of public grants, whether European or national, is
really positive in the field of innovation and helps the growth of the common market.

Focusing reflection on the strategy and approach of the projects eligible for an FTI, two essential
factors have been found for any candidate project:

• A clear orientation of the product towards the market is necessary. The FTI call is ori-
ented to products in the prototype phase and to incentivize their scale-up for their market
launch. Therefore, the evaluation criteria in this area are very demanding. A business
plan, justification of the demand, knowledge of the market, sales projections and a very
worked and concrete future plan are requested. In other calls this aspect is not empha-
sized toomuch, however, in this call it is the most important. The request should not leave
doubts about the business plan that the product will follow once it reaches the market.

• RD must be accredited with a TRL 6 rating. As has already been mentioned on many
occasions in this thesis, the FTI call funds the arrival on the market of highly innovative
products in its sector. For this reason, it is essential to know how to prove the value con-
tributed to the market, if it exists, or how it creates a new one. Only the most disruptive
projects will be funded, so it will be essential to know how to explain why the prototype
developed is innovative in the market in question.

As another remarkable aspect, it would be the need for good planning and implementation of
the project. However, this aspect is highly subordinate to the other two so it would be directly
affected.

Another important aspect that should be highlighted in these global conclusions is the impact
of COVID19with respect to PODSTAR. Due to the impact that the virus has had andwill have in
the world, it is necessary to comment at what level this situation impacts in terms of the benefits
of PODSTAR and how it can gain value.

Firstly, due to the effects of the virus on the respiratory system, the number of ICUs available
in hospitals has had to be increased, thus acquiring many more X-ray devices. This causes the
number of health workers exposed to radiation to highly increase. Although it is not specifically
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interventional radiology, where PODSTAR focuses on because is the practice that receives the
highest doses, it can be seen how the trend in demand for dosimetry continues to increase with
health emergencies and how PODSTAR can positively respond.

On the other hand, COVID19 has turned out to be a highly contagious virus. This aspect causes
the in-out of material, what means an additional risk in any workplace, especially in hospitals.
Therefore, the number of dosimetric readings had to be reduced due to the use of physical
dosimeters; the period has been extended from one month to 2-3 months. This problem would
not exist using the technology proposed byPODSTAR. The non-existence of physical dosimeters
would not entail any problem in this type of situation and the readings could continue to be
carried out with the usual frequency without problem.

In this way, it can be seen that the solutions provided by PODSTAR are very positive and far
superior to those that currently exist, using an example that has affected all sectors, such as the
COVID19 pandemic.

To sumup, as the final conclusion of themaster’s thesis that the incentive effect created by public
subsidies in the field of RD is really positive for companies or consortiums with a large techno-
logical base, where their core business is related to the development of disruptive projects. In
this way, public organizations assume the economic risk of the project and allow the growth of
companies that, due to their own resources, could not finance this type of project with such a
high technological risk.
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