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A collaboration between a Politecnico di Milano re-
search team and e-Novia, a company creator, led 
to the development of new technology for ABS 

control systems and the creation of a disruptive spin-
off company Blubrake, with some of the inventors later 
becoming involved in the management of the company. 

From Lab to Market
In 2015, a research group led by Professor Sergio 

Matteo Savaresi, full professor of automatic control 
at Politecnico di Milano (Polimi), was working on the 
development of a braking control system for e-bikes 
when they were approached by e-Novia. Milan-based 
e-Novia, which was co-founded by Savaresi, is dedicat-
ed to the creation of deep tech spin-offs. Its engineers 
and managers scale up technologies by identifying un-
tapped potential and then create specially designed 
spin-offs to which they assign the technology. e-Novia 
had previously collaborated with Polimi on other pro-
jects, including smart mobility.

e-Novia had the idea of forming a company to com-
mercialise an innovative ABS controlling system for 
e-bikes. They saw market potential in Polimi’s tech-
nology and approached a group of researchers in the 
electronics department. e-Novia’s technical staff and 
Polimi researchers started to collaborate, with the goal 
of developing a marketable solution.

Takeaway: Entrepreneurial Mindset
Good researchers and good inventors can also 

become good managers in the right environment; 
for example, when provided with proper training.

In the same year, Blubrake was formed as a spin-off 
of Polimi and e-Novia. Under a collaboration agreement, 
Polimi agreed to share its intellectual property (IP), while 
e-Novia became the main shareholder and the provider of 
the engineering services and capabilities needed to devel-
op a market-ready solution. 
Blubrake became the hub 
for the long process of R&D 
development, prototyping, 
and, ultimately, manufac-
turing and selling.

e-Novia
In 2015, a group of 

entrepreneurs in north-
ern Italy created e-No-
via, a large operation 
made up of an élite mix 
of innovators, including engineers, designers, and 
business experts, who scale up technologies by 
identifying untapped potential and create specially 
designed spin-offs to which they assign the identi-
fied technology.

e-Novia acts as a start-up accelerator, promoting 
and growing innovative companies in the areas of ro-
botics, artificial intelligence, and mobility. It builds 
upon intellectual property that is created togeth-
er with research institutes and international cor-
porations and invests in coaching technical peo-
ple on how to become managers.

e-Novia’s enterprises focus on deep technolo-
gies and operate in three main strategic areas:

(i) “Collaborative mobility”: products, servic-
es, and solutions for future vehicular mobility, 
impacting performance, safety, and comfort. 
(ii) “Augmented human”: wearable devices 
helping humans to augment their perception 
and capabilities.
(iii) “Humanised machines”: technologies for 
automated and smart systems to increase effi-
ciency and flexibility in factories and industri-
al environments.

e-Novia’s business model is based on the idea of 
leveraging IP from multiple sources and combin-
ing it with competences and financial resources 
to create businesses with international ambitions. 

More specifically, e-Novia sees universities, start-
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ups, and corporations as potential providers of ide-
as to create new business according to a service 
factory model. The standard process of company 
creation follows a clear path from idea (generating 
innovation), to invention (transforming innovation), 
to enterprises (transferring innovation).

So far, e-Novia has generated 35 entrepreneurial 
projects and created 20 active enterprises, includ-
ing Blubrake. The company provides a full range of 
engineering services to both portfolio companies 
and external clients. It also endeavours to intro-
duce technical people to business and trains them 
to become managers.

The Value of Collaboration
The technology at stake refers to AI-powered al-

gorithms controlling a mechatronic braking system. 
There were significant complexities to overcome in 
order to apply the controlling technology to bikes and 
turn it into a commercial product. It required the spe-
cific expertise of the bicycle industry to develop rele-
vant use cases ( e.g., e-bikes, e-cargo bikes) and meet 
the manufacturing requirements of bike producers 
and their suppliers, as well as the expected product 
market price. 

Takeaway: Inventors’ Involvement
The involvement of the research team in the 

technology’s industrialisation helped the company 
to address technical problems effectively, such as 
fitting the ABS system in the bike chassis without 
compromising other functions, and thereby be-
come more credible to original equipment manu-
facturers (OEMs).

It was therefore crucial to the success of the tech-
nology transfer for the academic researchers and e-No-
via professionals to combine their respective skills and 
expertise. The Polimi research team provided exper-
tise in control systems and optimisation of the brak-
ing system’s controlling algorithms and developed the 
seminal technology on the ABS control system. How-
ever, the braking system is also made out of hardware 
components that must be adapted to the bike and to 
its subsystems, including batteries and gearshifts. Its 
design and implementation require skills in design, en-
gineering, manufacturing, quality control, and supply 
chain management—all of which were within the ca-
pabilities of Blubrake and its professional team. 

But first and foremost, e-Novia was responsible for 
the managerial growth of the young technical people 
and PhD students involved in the project, turning 
them into entrepreneurs. It is therefore not surprising 

that some of the inventors took on managerial respon-
sibilities within the company. Fabio Todeschini, a for-
mer PhD student at Polimi, and an employee of e-Novia 
when the company was set up, played a particularly 
important role. He became a co-founder of Blubrake, 
acting as a link between Savaresi’s team at Polimi and 
the start-up, and later taking on the role of Blubrake’s 
general manager. 

Takeaway: Multi-Layered Technology 
Transfer

Technology transfer, including the transfer of 
knowledge by people, is important for market 
success. Inventors can become co-founders and 
take over management functions.

A Disruptive Approach to IP 
From the outset, Blubrake’s solutions were devel-

oped with a view to generating IP. The team learned 
to identify new inventions and seek adequate protec-
tion. However, Blubrake and Polimi did not file their 
first jointly owned patent on the control system for 
e-bikes ABS until 2016. This is unusual for a univer-
sity technology transfer: universities will normally file 
a patent as a prerequisite for testing the technology 
on the market and to allow scientific publications. In 
contrast, Blubrake was created from the outset around 
a specific USP and a specific market (e-bikes). This en-
abled the company to have trade secrets and to draft 
the first patent more in terms of tailored technology 
features and design. Of course, strict confidentiality 
had to be maintained during the development stage. 

This proved to be a successful avenue for a deep 
tech start-up. In 2017, Blubrake was already able to 
develop its first market-ready solution and to start 
commercialisation efforts. In 2019, the company’s 
ABS control system for e-bikes was certified and it 
entered its first commercial agreements with early 
adopters, OEMs such as manufacturers of braking 

“IP is important in two main respects. Firstly, 
it helps to attract investors when companies 

are mature enough to 
grow. Secondly, it is im-
portant for exit purposes 
as it increases corporate 
value.”
Fabio Todeschini
Co-founder and general 
manager of Blubrake
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systems, gearshifts sets and frames, and e-bike man-
ufacturers in general. The company today employs 
more than 25 engineers, plus managers, and has been 
awarded a number of grants, awards, and prizes over 
the years:

• Eurobike Winner in Bicycle Component 
   category (2019) 
• Bicycle Brand Contest Winner (2019)
• SME Instrument Phase 2 (2018)
• Intesa San Paolo Innovation Center Award (2018)
• Gaetano Marzotto Award (2017)

Financing the Journey
e-Novia not only helped to create Blubrake but also 

played a key role in attracting financing and nego-
tiating with the initial funders. Early financing was 
important for the deep tech start-up to finance four 
years of R&D before concluding the first contract. It 
took longer than expected to reach the market be-
cause the technology needed to be thoroughly tested 
to meet the strict safety requirements. In return for a 
majority share in the company, e-Novia agreed to sup-
port researchers with the funding of developmental 
activities and the filing and maintenance fees for the 
ensuing patent applications. 

Until 2020, e-Novia, together with other early in-
vestors, funded Blubrake, which was also supported 
by a grant from the European Commission’s Execu-
tive Agency for Small and Medium-sized Enterpris-
es. At the end of 2020, the company raised EUR 5.2 
million from private investors to finance growth. Due 
diligence from investors pointed to the importance of 
the proprietary solution, its protection with IP rights, 
and the existence of a technical roadmap that would 
be matched by adequate, parallel patent protection. 
The newly raised funds were used to develop a sec-
ond generation of ABS, miniaturised and fully inte-
grated into the bike frame, which were launched on 
the market in Q4 2021.
IP as Part of the Framework Agreement 
Between Polimi and Blubrake

Under a framework R&D agreement, e-Novia and 
Polimi worked together to develop new technological 
products and companies. Regulating the relationship 
between Polimi and Blubrake before starting the col-
laboration research proved to be a crucial move as it 
reduced transaction costs and smoothed the process 
of IP generation. This is a key point, as many univer-
sities fail to effectively market technologies due to a 
lack of clarity on IP ownership or poor management 
of relationships with interested business parties.

Takeaway: Collaboration Framework 
Agreement

A well-defined collaboration framework agree-
ment will smooth the process of IP generation 
and its later use, reduce transaction costs, and 
create incentives for all partners.

One of the main advantages of the framework 
agreement between e-Novia and Polimi was that it 
regulated the ownership of the foreground inven-
tions and ensured that the rights to file for patent 
protection belonged to the institutions and not to the 
single inventors involved in the research activities. 
While Italian patent law recognises the so-called pro-
fessors’ privilege when it comes to faculty-generated 
inventions, it also allows employers to own the pat-
ent rights when research funding comes from an ex-
ternal source. Individual researchers are consequent-
ly designated as inventors, but the patent rights are 
assigned to Polimi. 

Under this arrangement, the patent application was 
filed in the name of both Blubrake and Polimi. Blu-
brake was not interested in being the sole applicant, 
as Polimi’s name on the application added credibility 
and visibility. The technology transfer office (TTO) 
consented, as it too gained in visibility. For Blubrake, 
there is no risk that Polimi will share the technolo-
gy with others or develop it in a different direction. 
There is an additional option for Blubrake to buy out 
Polimi’s share of the patent ownership if required.

The same agreement acknowledged the compa-
ny as an official spin-off of Polimi, a status which 
gave enormous advantages to the researchers in-
volved. Under Italian law, academic professors and 
researchers, who are public servants, are permitted 
to become involved in companies and to engage in 
operative and executive roles while retaining their 
full-time position with their institution, but only in 
cases where the company itself is acknowledged as 
a spin-off.

When Blubrake became a spin-off company, the 
TTO managed jointly generated inventions and pat-
ents. Under the framework agreement between Poli-
mi and Blubrake, it also managed the initial patent 
family’s IP portfolio, but with Blubrake as licensee 
bearing the costs.

The Technology Transfer Office at Polimi
The TTO’s core mission is to create economic 

impact at the local, national, and international 
levels by enhancing and exploiting scientific and 
technological innovation. This is achieved by:
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and avoid front wheel lock-up, which is a major cause 
of accidents when riding an e-bike.

The software component—the control system which 
responds in real time to the bike’s behaviour—was 
developed within a long-standing collaboration with 
Polimi, regulated by long-term research contracts. See 
Figure 1.

The main components of the integrated system are:
• The speed sensor and the phonic wheel, which are 

designed to measure the front wheel speed with 
high precision and in real time 

• The main unit, which combines an electronic board 
that acts as the proprietary system’s brain, powered 
by state-of-the-art AI architecture developed by the 
research team, with the ABS actuator, designed to 
continuously and instantly increase or reduce hy-
draulic pressure in the front brake

• The ABS human-machine interface (HMI) for driver 
control of the status

In the integrated system, the electronic board and 
the actuator are embedded within the bike frame. The 
system can be commercialised both through OEMs 
(bike manufacturers) and as an aftermarket solution 
(plug & play) that can be installed on existing bikes. 
It includes:

• The speed sensor and the phonic wheel
• An external ABS actuator and electronic board
• The ABS HMI

The Market
Blubrake collected data using surveys conducted 

by major consulting companies. The data showed 
that 58 percent of accidents involving e-bikes happen 
while braking and 24 percent are related to braking. 
When people fall off their bikes, 39 percent of cases 
are caused by the front wheel locking and 25 percent 
by a loss of balance. As e-bikes can reach even higher 
speeds, this makes the braking issue even more seri-
ous. There was clearly a need for a market solution 
in the field of smart mobility. This helped to identify 
Blubrake’s USP and create the business around it.

There is limited market competition in the field of 
ABS bike brakes. That said, those few competitors are 
big players. It took longer than expected for the tech-
nology to reach the market due to the testing process 
and the need to make it compatible with existing bik-
ing systems. The Bosch ABS, the main market compet-
itor, is a closed solution that is mounted on the bike 
only in combination with other Bosch components and 
Magura braking systems. Blubrake offers an open sys-
tem and its solution can be adapted and integrated into 
any other bike system—and not just with a specific 
bike brand. This means that straight assignment of IP 

- Seeking the most innovative research results
- Using IP rights to increase the level of protec-
tion of the research 

- Increasing the valorisation and economic ex-
ploitation of the research results

The spin-off community is supported both by 
the TTO and a university incubator known as Po-
liHub.

The TTO follows the spin-off and the associat-
ed IP protection issues and strategy from the start 
of the project. After the spin-off creation and 
accreditation, the IP rights owned by Polimi are 
licensed or assigned to the new company under 
facilitated agreements. Polimi cannot directly take 
shares in the company. Typically, PoliHub takes an 
equity stake and also provides support through 
mentorship, entrepreneurship, and acceleration 
programmes.

The recently established Poli360—the Politecni-
co di Milano and 360 Capital SGR Venture Capital 
Fund—will help to support the development of 
entrepreneurial projects and stimulate collabora-
tion with corporate partners in order to establish 
internationality and scalability—the basis of entre-
preneurial success.

The TTO actively builds networks for the devel-
opment of long-standing partnerships with other 
universities and research institutions and works 
closely with other TTOs and incubator associa-
tions such as NETVAL (the Italian TTO association) 
and PNI CUBE (the Italian Association of Universi-
ty Incubators). 

The Technology
The company develops and produces advanced me-

chatronic systems, focusing on braking and sensing ap-
plications for bicycles, in particular e-bikes and e-cargo 
bikes. Today, Blubrake is already producing and selling 
the second generation of an ABS system that integrates 
digital services, generating data that can be processed 
with AI engines to improve performance.

Blubrake provides the only “open-platform” ABS sys-
tem powered by a mechatronic system currently avail-
able in the e-bike market. This can be fully integrat-
ed inside the bike frame and can drastically increase 
safety for all types of e-bikes. The overall technology is 
both a hardware and a software system. The hardware 
includes sensing devices and actuators that allow the 
wheel to read the road and send a signal to the AI-pow-
ered system. The software includes AI that elaborates 
the signal and sends the controlled instructions to the 
braking unit. The actuator modulates the pressure in 
the front brake in order to guarantee smoother braking 
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or exclusive licensing to third parties is not practical, 
as implementing the solution also means adapting the 
system to the bike’s specifications. Therefore, interac-
tions with the OEM are crucial for the technology to 
be adopted. 

The market for e-bikes is booming, not least because 
of the different concepts of smart mobility triggered 
following COVID-19. In 2016, 98,000 e-bikes were 
sold in the European Union. Since then, sales have in-
creased to over four million per year. According to esti-
mates from the European Cyclist Federation, between 
2018 and 2030 over 50 million e-bikes will be sold 
to a variety of different users: urban commuters, bike 
enthusiasts, families, and so on. 

Currently, the widespread need for smart mobility 
systems means that there is an extremely high level 
of interest in the technology in all global markets. The 
global e-bike market is valued at an estimated USD 18.2 
billion and is expected to grow at an average annual 
rate of five percent until 2024. The Asia-Pacific area, 
with a value of some USD 13.5 billion and around 33.7 
million e-bikes sold, is the biggest market worldwide. 
However, it is characterised by the slowest growth rate 
and the lowest average price, with an estimated pre-
mium segment that amounts to only 4 percent of the 
total. Europe is the second market by size, valued at 
around USD 4.6 billion, with some 2.9 million e-bikes 
sold. This is characterised by the highest average price 
and a growth rate above the world average, making it 

the most important market for Blubrake, with a 46 
percent share of premium e-bikes (price above EUR 
1,500). North America is still a relatively small market 
but shows the highest growth.

Safety is one of the main inhibitors to accelerated 
market growth. Increasing high speed, the risk of safe-
ty systems failing, and low motor vehicle awareness of 
e-bikes all raise safety concerns. In this context, the 
strength of an e-bike manufacturer’s brand alone does 
not drive customers’ purchasing decisions. In fact, 
most cyclists are not even familiar with OEM brands. 
Instead, it is component quality and improved user 
experience that mostly drive their decision to buy a 
particular e-bike. Battery performance and brake relia-
bility are the most relevant components. According to 
a survey by Brose Antriebstechnik of 200 respondents, 
42 percent said that the braking system plays an im-
portant role when selecting and purchasing an e-bike.

Blubrake meets the market demand for braking sys-
tems by providing a solution that reduces the risk of 
front wheel lock-up, which causes the bike to roll over 
the rear wheel lift-off, which in turn causes the bike to 
skid in the event of sudden braking.
The Business Model

Blubrake sells its ABS control systems to OEMs. At 
the same time, it is also a technology platform provid-
er, supporting OEMs in adapting its technology solu-
tions to specific needs and bike models. Its open-ended 
ABS hardware and software system for e-bikes can be 

Figure 1: Components Of Blubrake’s ABS Control System
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adopted by any OEM and any bike manufacturer. This 
makes it adaptable for use on any e-bike and renders 
it highly flexible and scalable in any market segment.

In a market dominated by major players such as 
Bosch, Brose, Yamaha, and Shimano, the strategic val-
ue of patents is instrumental for market penetration 
and recognition for a newcomer such as Blubrake.

Takeaway: IP Business Models
IP protection is instrumental to many different 

business models. In the case of commercialisation 
of open-ended solutions IP allows for control of 
the technology also in the course of collaboration 
with others.

IP Management at Blubrake
Consistent with the original DNA of the company, 

Blubrake is still very active in innovation and patent-
ing. It is part of the managerial skills of its technical 
people to understand that the solutions developed can 
be a source of enormous competitive advantage and 
that such advantage should remain with the company 
through adequate forms of protection. “Design, devel-
op, and protect” is the formula for Blubrake’s patent 
management strategy. 

As the provider of a braking system that is integrated 
within a complex object such as an e-bike, Blubrake re-
lies on its patent portfolio to be recognised as a highly 
skilled and robust technology player and to reinforce 

its bargaining position in global supply chains with in-
ternational partners.

Takeaway: Patent Protection Is Not Just a 
One-Off Decision

The alignment of technology development and 
patent protection is important as a company un-
dergoes technology redesign and market custo-
misation. Patent protection requires continuous 
management, rather than one-off decisions.

Awareness of the importance of patent protection 
within the company, its management, and its align-
ment with the technological roadmap, and the support 
of a network of trusted IP professionals, allowed Blu-
brake to build a remarkable portfolio of high-quality 
patents. See Table 1.

Some of the EP applications listed are still pending 
and no decision to grant has been taken. Granted pat-
ents may also undergo an opposition or appeal proce-
dure, in accordance with the procedures laid down in 
the European Patent Convention, which could limit 
the scope of protection of the patent. All legal events 
are published in the European Patent Register and can 
be accessed via www.espacenet.com. ■

Available at Social Science Research Network (SSRN): 
https://ssrn.com/abstract=4099736

Further technology transfer case studies can be 
found at epo.org/case-studie. 

Figure 2: Technology Transfer Timeline
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Source of IP
Sergio Matteo Savaresi

• Full professor of control systems at Polimi
• Co-founder of e-Novia
• The team’s principal investigator and now a 

company shareholder 
• Worked for the spin-off company during its 

technology transfer transition stage while still 
retaining a full-time position at the university

Politecnico di Milano (Polimi)
• An Italian public university that already had 

fundamental controlling technology before 
the creation of the spin-off. Here, the tech-
nology continued to be researched and adapt-
ed for the market after meeting e-Novia

Fabio Todeschini
• Former PhD at Polimi, co-founder and now Gen-

eral Manager of Blubrake and board member
Tech Transfer Catalysts
e-Novia 

• Founded in 2015
• A company builder and incubator made up of 

engineers and managers who scale up technol-
ogies by identifying untapped potential fields

• Identified a team from Savaresi’s group with-
in Polimi (end 2015)

• Identified the need in the market and the cor-
responding technology and created Blubrake

• Provided first financial aid

Editors: Thomas Bereuter, Yann Ménière 
Collaborators: Jörg Scherer, Stephanie Webber, Anna Malec 
Photos: Blubrake
Disclaimer: Any opinions expressed in this case study are those 
of the author or the company and not necessarily those of the 
European Patent Office.

Polimi TTO 

• The first contact for inventors 

• Responsible for managing the IP procedures 
and the IP portfolio of the initial patent family

IP Commercialisation
Blubrake spin-off 

• Founded in 2015 as a spin-off from Polimi with-
in the e-Novia group to which identified tech-
nology was assigned

• Formed before the first patent application was 
filed 

• The co-owner and licensee of the ABS tech-
nology 

• Provides “open-platform” ABS system currently 
available on the e-bike market

Awards and prizes:
• Eurobike Winner in Bicycle Component cate-

gory (2019) 
• Bicycle Brand Contest Winner (2019)
• SME instrument phase 2 (2018)
• Intesa San Paolo Innovation Center Award (2018)
• Gaetano Marzotto Award (2017)

Staff
20 (mostly engineers)

• Turnover EUR 1,675,171 (2019) 
• Key products/services: integrated ABS system 

for e-bikes
Customers  
Crescent, Bulls, Stromer (other non-disclosed OEMs)

Table 1: Blubrake’s Patent Portfolio

Patent number Title Priority Date Applicant

EP3310628B1 Brake assist system for a cyclist on a bicycle by a haptic feedback 19.06.2015 Blubrake

EP3380847B1 Device for determining the angular speed of a bicycle wheel and the 
pedaling cadence applied to the pedals of said bicycle 24.11.2015 Blubrake

EP3535169A1 Brake assist system for a cyclist on a bicycle 04.11.2016
Blubrake, 
Politecnico 
di Milano

EP3411285B1 System for assisting in driving a bicycle by sending a haptic feedback to 
a cyclist 04.02.2016 Blubrake

EP3717318A1 Adaptive brake assist system for a cyclist on a bicycle by an aptic feedback 27.11.2017 Blubrake


