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* A few words about patents

* The e-CODOMH B2B project

* Patent Mapping Methodology

e (Case Study 1: Patent Mapping on Thermal Insulation Technologies with Cement Mortars

e Case Study 2: Patent Mapping Study of Solar Chimneys for Residential Buildings with Different
Energy Requirements

e Case Study 3: Patent Mapping Study of Multifunctional ETICS Systems Using Nanotechnology

e Case Study 4: Patent Mapping Study of Multi-Performance Curtain Wall System with
Integrated Renewable Energy

e Case Study 5: Patent Mapping Study of Inorganic Plasters with Improved Properties and
Recycled CDW Materials
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* patent(n.)

* late 14c., "open letter or official document from some authority granting
permission to do something; a licence granting an office, right, title, etc.,"
shortened from Anglo-French lettre patent (also in Medieval Latin litterae patentes),
literally "open letter"” (late 13c.), from Old French patente "open,"” from Latin
patentem (nominative patens) "open, lying open,’ present participle of patere "lie
open, be open” (from PIE root *pete- "to spread").*

* Metavvupl kKal tetavvuw, To p. tetavvupL avayetal og IE pida pe ony. «amiAwvw,
EKTEIVW», N oTtola aravta wcg SLoVAAABN peta- Kat wg povooUAAaARBN pet- Kat
ouvdeeTal ye Aat. pateo «eipgal avowxtog», patulus «avolxtog, evpug»**

* https://www.etymonline.com/search?qg=patent
** https://Isj.gr/wiki/metavvuput
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Global Patent Activity
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Global Patent Activity

1,800,000

China

{k

1,600,000
1,400,000
1,200,000
1,000,000

800,000

600,000 »

400,000 N

FFFPLEF L FLL I I TP S LT LS55

N L b A 2o Al
L% g X o e, S R URT, ol Il
A FEFTTTF TS

Chira European Patent Officc I United States of America

* Source: WIPO, World Intellectual Property

7]

e-cobpormH .
I\/lCON':ERENCE National Center for Research in Natural Sciences “DEMOKRITOS”, Athens, Greece - 11 — 12 November 2025 seven sigma

=0=S INNOVATION



European Innovation Scoreboard

Innovation index
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The EU’s overall innovation
performance increased by almost
10% between 2017 and 2024.

Denmark, Sweden, and Finland are
ranked as Innovation Leaders,
exceeding 125% of the EU average.

Greece is classified as a Moderate
Innovator, with performance
between 70% and 100% of the EU

average.

* Source: European Innovation Scoreboard 2024
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Greece — Patent & Innovation Performance

e Greece scores 75.8% of the EU

4 @ a .
|E GREECE Modersite Innovator € average in the Summary Innovation
— Summary innovation index (indexed to EU in 2025): 75.8 Ind E C b4
~ Changevs 2018: A +15.3  Change vs 2024: ¥ -2.9 NAEX. European Lommission
, * Ranks 20th among EU Member States
Indicator indexedto thetUfy  "kamong U in 2025
[}
Intellectual assets 52.9 - 24 EurOpean CommISSIon
PCT patent applications 47.0 - 21 ° Key WeakneSS: PCT patent
Trademark applications 912 |_ 20 applications at Only 470% Of the EU
SNl ne I = average in 2025. European
Commission
* Key strengths: SMEs introducing
. » 125% of the EU average i_l: 10-100% of the EU average product innovations exceed the EU
. 100-125% of the EU average . «70% of the EU average ave ra ge

* Source: European Innovation Scoreboard 2025
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Key Concepts & Terminology

A patent is an exclusive right granted for an invention. Generally speaking, a patent
Q Patent provides the patent owner with the right to decide how — or whether — the invention
- can be used by others.*

% Patent Family A group of patent applications covering the same invention filed in multiple countries
= IPC IPC: International Patent Classification

el : L . :

= CPC CPC: Cooperative Patent Classification for categorizing technologies

nvl Patent Mapping The analysis and visuali-za?tion of patent data to identify technology trends, key players,
and emerging opportunities

N

M Technology Process of transforming research results or inventions into market-ready products or
s Commercialization services

*World Intellectual Property Organization (WIPQO) — “What is Intellectual Property?” section r
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https://www.wipo.int/en/web/patents
https://www.wipo.int/en/web/patents
https://www.wipo.int/en/web/patents
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* EE1: Development of insulating cement mortars incorporating Phase Change
Materials (PCMs)

 EE2: Multifunctional ETICS Systems Using Nanotechnology

* EE3: Multi-Performance Glass Curtain all System with Integrated Renewable Energy
facets

* EE4: Inorganic Plasters with Improved Properties and Recycled CDW Materials
 EE5: Solar Chimney for Buildings with Different Energy Demands

* EEG: Digital tools for construction

* EE7: “Domima” building

* EES8: Study of Industrialization and commercialization

m e-CODOMH
CONFERENCE
2025



Patent Mapping Methodology

Keyword & [IPC Search -
Structured searches in
Espacenet using keywords and
IPC/CPC classifications.

@

ﬁ} e-CODOMH
I CONFERENCE
v 2025

Refine Queries - Progressive
refinement with specific terms
(e.g.PCM, microencapsulation).

@

Filter & Validate Results -
Select relevant patents; no

time or
applied.

geographical

limits

®

Analyze Data - Quantitative
and qualitative analysis of
patent results.

@

Visualize & Interpret — Map
trends by IPC/CPC, keywords,
and geography.

®

National Center for Research in Natural Sciences “DEMOKRITOS”, Athens, Greece - 11 — 12 November 2025

Extract Insights — Assess
innovation level, technological

maturity
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Case Study 1: Patent Mapping on Thermal Insulation
Technologies with Cement Mortars

* Focus on technologies for energy-efficient buildings

* Three-step patent search refinement:
1) Cement-mortar insulation systems

Absorbing
2) Addition of Phase Change Materials (PCM) heat energy
3) PCM encapsulated in microcapsules remperature Temperatu
raising falling
* Objective: Identify patent activity, key players, IPC classes, and technology Sl
m atu rlty heat energy
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Case Study 1: Patent Mapping on Thermal
Insulation Technologies with Cement Mortars .

* Development of cement mortars incorporating Phase Change Materials (PCMs)

 PCMs store and release heat, stabilizing indoor temperature
* Types: Organic (paraffins, glycols), Inorganic (hydrated salts) _— /h
 Applied in interior coatings to enhance thermal comfort " e nacia

PCM incorporated concrete pavement

e Reduces energy demand for heating and cooling
* |nnovative solution where external insulation is not feasible *

PCM melts by PCM solidifies by E
absorbing heat energy releasing heat energy

from pavement o pavement

* Normal concrete * PCM incorporated concrete

g
=
High temperature damage
(/N
2

/.
Low temperature damage
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Case Study 1: Patent Mapping on Thermal Insulation
Technologies with Cement Mortars

Step 1: Patent Landscape — Thermal Insulation with Cement Mortars

2,621 patent families (1969-2023)

Leading country: China (2,468)

Other active regions: Denmark, France, EPO, Japan

Top applicant: LVJIAN Technology Group New Building High Tech Co Ltd
Strong growth trend since 2000 - active innovation

Main IPC categories: EO4B, CO4B

E04B GENERAL BUILDING CONSTRUCTIONS; WALLS, e.g. PARTITIONS; Frewypagikn Mepioxr/Xwpa Ap. OIKOYEVEIOV NATEVTWV
ROOFS; FLOORS; CEILINGS; INSULATION OR OTHER PROTECTION OF 1 Kiva 2468
BUILDINGS (border constructions of openings in walls, floors, or ceilings) -
2 Aavia 35
C04B LIME; MAGNESIA; SLAG; CEMENTS; COMPOSITIONS THEREOF, e.g. 3 FaAAia 31
MORTARS, COI\{CBFTE OR LIKE BU.ILDING MATERIALS; ARTIFICIAL STONE; 2 Eupondikn &veon 35
CERAMICS (devitrified glass-ceramics CO3C 10/00); REFRACTORIES (alloys
5 Ianwvia 22

based on refractory metals C22C); TREATMENT OF NATURAL STONE

ﬁ> ngCgEEONQQH National Center for Research in Natural Sciences “DEMOKRITOS”, Athens, Greece - 11 — 12 November 2025
~ 2025
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Case Study 1: Patent Mapping on Thermal Insulation
Technologies with Cement Mortars

Step 1: Patent Landscape — Thermal Insulation with Cement Mortars

400 - 3000
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Case Study 1: Patent Mapping on Thermal Insulation
Technologies with Cement Mortars

Step 2: Addition of PCM

e 764 patent families (2010-2023)
e Leading country: China (732)
* Top applicant: University of Jinan

e Strong growth trend since 2010 - expanding research interest
* Main IPC categories: E0O4B1

E04B 1/00 Constructions in general; Structures which are not restricted MEyeBos Selvjrarog Z7odomaysveieg narevIiy

either to walls, e.g. partitions, or floors or ceilings or roofs (scaffolds,
shutterings E04G; structures specially adapted for buildings for special
purposes, general layout of buildings, e.g. modular co-ordination, EO4H; the
particular parts of buildings, see the relevant groups for those parts)

ETn Avagopac (NnpwTo £T0¢ NPOTEPAIOTNTAC) 2069 - 2023

Karoxog PE TIG NEPICUOTEPES NATEVIEG UNIV JINAN

Fewypapikn NEPIOXN HE TIC NEPICOOTEPES OITNoeIg AE Kiva (732 olkoyEVEIEg NATEVTWY)
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Case Study 1: Patent Mapping on Thermal Insulation
Technologies with Cement Mortars

Step 2: Addition of PCM

P —————— |
960 1980 1990 D00
vt orTom W —s— Number of documents  —e—Cumu
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Case Study 1: Patent Mapping on Thermal Insulation
Technologies with Cement Mortars

Step 3: Microencapsulated PCM
* 2 patent families (2013—-2022)
* Leading country: China

AmiBpocg "ETOG NPOTIC

IPC
® Patents: Narévracg NPOTEPAIOTITAG (BA. Napapmpa 1)
/ CN 1 1561374 1A - Com pOSite Wa I I pa nel With Fabricated high-strength thermal- B28B1/00; B28823/00; B28B23/02; B28C5/38;
1 insulation composite external wall panel | CN115613741A 2023-01-17 B2BC5/40; ED4B1/76; E04B1/80; E04B2/84; E04B2/86;
P C M and preparation method thereof E04F13/04
c " "p te-type" fi f th I
v CN103601995A — Fireproof “pomegranate- i ek mepeion metied s29C43/02 COBKS/0; CORKS/0; CORKS/2
” - I c | 2 | thereof and composite thermal insulation e 2014-02-26 Eﬁﬁ; :: $: g‘{ ?g S;gf;é ?36'333:55;}16
type Insu atlon p ate plate C08L61/24: E04B1/50: E04B1/94. i

e Highlights: improved thermal storage, fire
resistance, energy efficiency
* Field still emerging

e-coDOomH G
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Case Study 1: Patent Mapping on Thermal Insulation
Technologies with Cement Mortars

Insights from the Patent Mapping Study

v’ Significant patent growth in thermal insulation technologies

v China leads both R&D and commercialization activity

w\x § &

v' PCM technologies in construction still emerging

E

v’ High potential for differentiation
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Case Study 2: Patent Mapping Study of Solar Chimneys for
Residential Buildings with Different Energy Requirements

4
15

2003 2007 2010 2011 2013 2014 2016 2018 2019 2020 2021 2022 2023

=== Number of documents e=@eeCumulative
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Case Study 3: Patent Mapping Study of Multifunctional
ETICS Systems Using Nanotechnology

Search Results

1°* step: Search for patents on technologies for _ 1637 family patents, 1973-2022, China (1300 family
external insulation using rock wool. patents)

2% step: Search for patents on technologies for

external insulation using rock wool, with an  —————p 306 family patents, 2010-2022, China (306 family
emphasis on systems featuring waterproofing patents)

properties.

39 step: Search for patents on technologies for
external insulation using rock wool, with an
emphasis on systems featuring waterproofing
properties through the use of nanomaterials.

== ]2 family patents, 2015-2022, China (12 family patents) |

7]
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Case Study 4: Patent Mapping Study of Multi-Performance
Curtain Wall System with Integrated Renewable Energy

Search

1°* step: Search for patents on solar collectors.

29 step: Search for patents on solar collectors
installed on building facades.

34 step: Search for patents on solar collectors
installed on building facades with the desired

properties.

2025

|
e
[ —

Results

178 family patents, 1964-2022, Japan (78 family
patents)

61 family patents, 1975-2022, China (37 family patents)

10 family patents, 1981-2022, China (7 family patents)

7]
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Case Study 5: Patent Mapping Study of Inorganic Plasters
with Improved Properties and Recycled CDW Materials

Search Results
1%t step: Search for patents on plaster technologies. . 4398 family patents, 1909-2022, China (3875 family
patents)

2% step: Search for patents on plaster technologies

using hydrated lime, natural pozzolana, perlite, e—————p 9 family patents, 1977-2022, China (7 family patents)
marble dust, nano-titanium dioxide (nano-TiO,), and

dolomitic sand.

39 step: Search for patents on plaster technologies

using hydrated lime, natural pozzolana, perlite,

marble dust, nano-titanium dioxide (nano-TiO,), and =~ === ( fypyjly patents
dolomitic sand, incorporating the use of construction

and demolition waste (CDW).
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Conclusion

There is a wealth of information in patents

One can read them from different perspectives

v" Technical
v Commercial
v" Market trends

v' Geopolitical
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Thank you!

Dr. Minos Eleftheriou
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