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Discipline: Commercialization of innovative products, start-up initiatives for future 

engineers
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Aim of course

To acquaint with the concept and policy of innovation, to provide the knowledge and skills to discover 

the connection between innovation and research and development, and to apply in the development of 

innovation and understand the basics of innovation, their importance in the context of engineering sciences 

and intellectual property synthesis for the student.
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The formation of ever new areas of activity and directions in industry, the scientific world, IT technologies dictates new tasks for finding ways to create new

products and start-up objects. Understanding the concept of an object and the fundamental ways to create them is essential to the development of increasingly complex

models.

An important component of This discipline is the creation of an original model of an innovative product that is more efficient among competitors, taking into

account fewer shortcomings. At the moment, a large number of such objects, on the one hand, confirms the relevance of this area, on the other hand, creates additional

challenges for the novelty of this product, and thus shows its innovativeness.

The whole process of start-up objects is to formulate an idea, search for a development model and finance its adaptation to the market, implementation for use

and provision to the market. An important point is knowledge about the factors that affect the popularity and spread of this innovation, as well as familiarization with

real examples of already implemented objects.

Coastal ecosystems are at risk from environmental influences. This influence can be reduced using various types of engineering technologies. There are also

environmental problems in the Caspian Sea region, which could be solved with modern methods of environmental protection, as well as creating new innovative

products that could improve the quality of life in general and in particular the Caspian region.



Effective, innovative teaching and learning methods during lectures

During the interpretation of definitions / wordings / terms

Apply interactive tools such as:

AnswerGarden - options for existing listeners to read the description (relevant as you will be asked to provide a quick

short answer).

Tweedback - throughout the lecture, students write to Chatwall their questions/a short section that remains unclear and

will be given extra time at the end of the lecture. Each question is registered and the one who collects the most likes

wins. The listeners themselves can also answer the questions asked by others ("reply").

Tweedback.de
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What is the most important for innovators?

https://tweedback.de/


AnswerGarden.ch

Effective, innovative teaching and learning methods during lectures
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https://answergarden.ch/


During the interpretation of definitions / wordings / terms

true/false during the lection:

Additional information or link to glossaries 

or explanatory web pages along with the 

QR code on the slide

✓ Topics that teach about differences between typologies, e.g. types of innovation

It is important to distinguish what the essential difference is between adjacent types

Effective, innovative teaching and learning methods during lectures

7Quizterra.com

https://quizterra.com/en/cabinet/quiz


1. Title

Disclosure of the Idea and Application of the Invention

(e.g. Environmentally friendly sea water intake system)

Basic points in Patent application:

2. Technical Field

Scope and performance result to solve the problem

(e.g. This invention relates to a sea water intake system for delivering sea water to a treatment

plant, such as a desalination plant).

3. Background of the Invention

An overview of the upcoming Patent and Non-Patent Sources

(e.g. Pre-treatment unit for removing floating and suspended material from the water. Open

intakes typically employ screen meshes and prevent fish/other marine life from being drawn into

the system. Organisms are sucked into the piping or smear on the screen, leading to damage of 

environment and to facilities).

Effective, innovative teaching and learning methods during lectures
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Basic points in Patent application:

4. Summary of the Invention

Description about: 1) the technical problem to be solved; 2) the technical solution of the 

invention; 3) the advanced technical effect which the invention makes possible by solving the 

problem.

(e.g. pipe, chamber, regulation system, inlet, outlet, auxiliary equipment connections).

5. Description of the Invention

The invention, its variants, experiments and their results are described in detail.

(e.g. all operations from intake pipe to removing pipe of water to the sea indicating with marking

numbering).

Effective, innovative teaching and learning methods during lectures
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7. Claims

Essential part of the patent application. Claims emphasize the most important aspects / features of 

the novelty of the invention.

XXX, characterized by in that at least 3-4 points must be.

(e.g. sea water intake system; ...multiple tangential inlets arranged around a vertical/horizontal

axis...; ...at least one inlet into the centrifugal chamber...; inlet to the chamber is provided by a 

channel between adjacent curved vanes; inlet is protected by a mesh or screen to prevent entry of 

large marine life).

Basic points in Patent application:

Effective, innovative teaching and learning methods during lectures

6. Drawings with their description and Drawings cited in the text of the Detailed Description. A 

detailed description of the operation is required. Provide design / layout / application and 

performance indicators for various elements
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Practical class 1. How start “To make an innovation and to prepare a 
patent”. Real example and practice for preparation

Work in small groups (up to 5 person) + perception of “a way” of innovation = to make a short, but fast

decision in class for the next individual self-work

Distribution in groups:

Innovation beneficiaries/Innovation 

developers

What is the essential need for 

innovation among the beneficiaries 

(vision of need) / What kind of 

innovation can developers generate 

(vision of an unimplemented idea) -

Experts/Developers

The cycle of the emergence of 

innovation - the sequence of stages, 

works, human and Financial 

resources

Specific

idea

Implementation

area

Conventional

analogues/ Idea 

uniqueness

Operation

Actual problem 

in the project

framework

Discussion into group

Multi-function/ 

Specific and precise

Cheap and easy-

adopted/ Exclusive

and rival in market

Efficient and long-life

Commercialization

Optimization

Upgrade/Modification of idea

Request from Customer
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Practical class 1.
Published Patent application examples(1):

In Ecological Engineering

• Oyster Reef Structure, Coastal Protection Device, and Coastal Protection Method;

12Patent link

https://worldwide.espacenet.com/patent/search/family/072327226/publication/AU2021102653A4?q=pn%3DAU2021102653A4


Practical class 1.
Published Patent application examples(2):

In Ecological Engineering

• Module for a modular erosion-control system of coasts and modular system comprising said module.

In Water Engineering

13Patent link

https://worldwide.espacenet.com/patent/search/family/056894141/publication/WO2017195100A1?q=WO%202017/195100%20A1


Practical class 1.
Published Patent application examples(3):

In Ecological Engineering

• Environmental Friendly Sea Water Intake System;

Engineering and Construction

14Patent link

https://worldwide.espacenet.com/patent/search/family/067385907/publication/WO2020240359A1?q=WO%202020/240359%20A1


Practical class 1.
Published Patent application examples(4):

In Ecological Engineering

• Method of collecting hydrocarbons using a barrier tunnel;

15Patent link

https://worldwide.espacenet.com/patent/search/family/039314791/publication/US7644769B2?q=US%207644769%20B2


Practical class 1.
Published Patent application examples(5):

In Ecological Engineering

• System to prevent and mitigate storm surge damage, sea-level rise damage, riverine flooding damage 

comprising modified concrete culverts, pedestrian access and natural coastal, river, creek, and 

wetland ecosystems;

16Patent link

https://worldwide.espacenet.com/patent/search/family/075908910/publication/US2021148068A1?q=US%202021/0148068%20A1


Practical class 1.
Published Patent application examples(6):

Power engineering

• A system that enables electrical energy generation from sea and ocean waves.

17Patent link

https://worldwide.espacenet.com/patent/search/family/060663276/publication/WO2017217953A1?q=WO%202017/217953%20A1


Practical class 1.

Potential topic for class work:

▪ Pollution (oil, pesticides, chemicals, heavy metals or

bacteriological) reduction of water;

▪ Soil salinisation and sandstorm;

▪ Renewable energy technology;

▪ Protection of wildlife.
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Effective, innovative teaching and learning methods during exercises (2)

From the idea to the starter - running with barriers

Water 

contaminated 

with oil 

products

Based on the problem

Seawater filter

Based on an idea

Technology 

Selection 

(Fundamental 

Research)

Applied laboratory research Field research

Layout 

development/

testing
The concept of the 

idea

Layout studies simulating 

real conditions

Development 

of an initial 

prototype

Test prototype 

testing

Testing of the 

final prototype

Direct 

customer

Object of advanced characteristics

Prototype concept

Working 

partners

Optimization research

Financing of 

production

Commercialization

Additional knowledge

Insufficient technical base

The results

are unsatisfactory

Additional funding

High production costs

Real 

object/customer
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Funding opportunities and tools. Funding as an economic driver of 
innovation.
SWOT analysis in the implementation of innovation and the establishment and development of a start-up

Innovation and internationalization as a promising area of research

Especially important for students to present cases, that involve academic institutions and its places in innovation 

life-cycle

Start-up Problems and Success Factors and Case Study. Part 4

Discussion: what is the problem or success for start-up?

Start-up give more/better than others

Originality of start-up

Multi-use or other advantages

Exclusive access to high-tech/new materials

Needs for improving

Lack/limits of 

something

Your start-up not No 1

Any changes in surrounding of start-up

Trends in the market

Your reaction comparing with 

competitors

New players in the markets

Flexibility of start-up to changes

Supply chain

Stagnation/any changes in the market
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Engineering technologies of Coastal Ecosystems

Ecosystem problems in the 

Caspian region. Ecological 

enhancement of coastal 

engineering structures
What the main ecological problems in the 

Caspian basin are?

Problem/Decision

2
1

3

For example:

1 – 10+ coastal hotel install high-efficiency waste-

water filtration system (Trend Agency, 2021)

2 – waste-water from residential areas drain directly

into the Caspian through the Hovsan Canal –

installation of utility networks and individual

facilities for wastewater and storm water treatment

3 – deoxidated water areas - forced aeration,

artificial water mixing facilities (Stiles et al. 2014 -

Dissolved Oxygen Control System for Aquaculture) 21

Manuscript text

https://www.sciencedirect.com/science/article/pii/S0048969720335014?via%3Dihub
https://reader.elsevier.com/reader/sd/pii/S0048969720335014?token=4158C3BA8B43D23798CCF0CA01B38FEBEE647A70E41D5CCC843F86673669A8200E1E7EA49A8F8EAA25498C0F1A91D7BC&originRegion=eu-west-1&originCreation=20220903153052


Start-up in Lithuania

420 M Eur 7.1 B Eur0.4 B Eur

In 2016 In 2021

Number of employees - ↑15% (13.5k)

Export of goods/services - ↑192% (3x in 2020)

New community

Unicorn LT

Total value

FutureVision
In 3 years

• up to 2 000 active start-up’s

• Staff up to 30 000

• Paid tax – 375 M Eur

In 5 years – not less than 10 “unicorns” 22

Website link

https://unicorns.lt/en/startups?quarter=2022-1


The best way to predict the future is to invent it
Alan Kay
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