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Introduction
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To avoid «reinventing the wheel» (waste of R&D resources)

To avoid infringement of other companies’ patents

To write a better patent application

To speed up the prosecution of a patent 

To find out the most recent inventions

To study the development of a particular technology
Patent landscape



Introduction (PLA)
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Patent databases

 Granted patents
 Patent applications
 Utility models

Dataset

Search 
queries: KWs 

+ CL

Data analysis 
tools

 Filing trend
 Applicants

 Priority countries
 Legal status

New informationNew IPRs



Introduction (patent databases)
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WIPO INSPIRE: Database Reports | WIPO Inspire

Free of charge sources

(provided by national or regional patent offices)

Espacenet, Patentscope

(provided by independent producers)

GOOGLE PATENTS, Free Patents Online, The Lens

Fee-based sources

Orbit Intelligence, Octimine, Patsnap, Ambercite AI, etc…



Are patent databases complete? (1)

POLITECNICO DI MILANO 7

Current methodologies for chemical compound searching in patents: A case study - ScienceDirect

10 patent families were not found in 
FullPat

Most unique hits were found in FullPat (102). 
In contrast, CAPLUS (9), SureChEMBL (2), and 
SciWalker (1) retrieved much less.



Are patent databases complete? (2)
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Evaluating the effectiveness of ranking-based patent search engines for identifying relevant prior art: A comparative study in the area of chemistry - ScienceDirect

Use of AI and semantic engines in prior art searching

EP patent applications published from 2019 to 2021 in the field of
chemistry  47 documents were selected in which only “A” rated prior
art documents were listed in the ISR, and of these 47 cases, 16 were
included in the study.

Each case had previously been the subject of opposition proceedings,
which introduced new patent citations not present in the original
International Search Report (ISR).

All tools successfully located at least some opposition citations.



Method
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Method  - 1

1. Database: Espacenet (offers free access to more than 150 million patent documents worldwide, containing

information about inventions and technical developments from 1782 to today - https://www.epo.org/en/searching-for-

patents/data/coverage/weekly)

2. KWs + Classification symbols
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Wearable Biosensors for Glucose Monitoring in Sweat: A Patent Analysis

Classification is a system of sorting inventions and their 
patent documents into technical fields covering all areas of 
technology. Every patent document is given a classification 
symbol by the examiner. 

The most used patent classifications today are the IPC and 
the CPC.

The IPC is a hierarchical classification systems. The top 
level consists of 8 sections (A – H) which are divided into 
80,000 subdivisions called classes, subclasses, groups and 
subgroups.

The CPC is an enhanced version of the IPC, uses the same 
structure as the IPC but with more subdivisions.

No. of subgroupsClassification 
system

80,000IPC

250,000CPC

3. Search fields: Title/Abstract/Claims + Full text



Method – 2 (2D nanomaterials)
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Emerging Metallenes: Synthesis, Modification, and Application https://onlinelibrary.wiley.com/doi/10.1002/smll.202505095

Non-metallic 2D materials 

• Graphene, Hexagonal Boron Nitride, Phosphorene and 
Graphitic Carbon Nitrides

Transition metal compounds 

• MXenes, Layered Double Hydroxides and Transition Metal 
Dichalcogenides

Metallenes

• pure metal atoms with unsaturated coordination (stanene, 
bismuthene, …)



Method – 3 (Query strategy for «graphene»)

ctxt=("protein" prox/distance<3/ordered "graphene") 
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Text mining

List of proteins described or 
claimed

131 results

ctxt=("protein" prox/distance<3/ordered "graphene") OR (cl all "C08L89/00" AND (ctxt all "graphene" OR cl all 

"C08K3/042" OR cl all "C01B32/182"))

449 
results

Broaden the search using proteins’ names instead of generic term “protein”



Method  - 4 (classification symbols used in the “ graphene query” )
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Method - 5 (Query strategy for «graphene»)
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ctxt=("protein" prox/distance<3/ordered "graphene") 

ctxt=(“gelatin" prox/distance<3/ordered "graphene") OR (“albumin” prox/distance<3/ordered “graphene … 

Objective: to obtain a complete dataset for each 2D nanomaterial

Use the filter (cl any "B82Y" OR ftxt all "nanocomposite?" OR ftxt all “ bionanocomposite?" OR 
ftxt=("nano" prox/unit=sentence "composite?"))” to obtain a very comprehensive and 
specific dataset (to be used if the number of results is greater than 20)



Method  - 6 (Final query for graphene)

(ctxt=("albumin" prox/distance<3/ordered "graphene") OR ctxt=("gluten" prox/distance<3/ordered "graphene") 

OR ctxt=("zein" prox/distance<3/ordered "graphene") OR ctxt=("soybean" prox/distance<3/ordered "graphene") 

OR ctxt=("whey" prox/distance<3/ordered "graphene") OR ctxt=("resilin" prox/distance<3/ordered "graphene") OR 

ctxt=("lysozyme" prox/distance<3/ordered "graphene") OR ctxt=("lactalbumin" prox/distance<3/ordered 

"graphene") OR ctxt=("casein" prox/distance<3/ordered "graphene") OR ctxt=("silk" prox/distance<3/ordered 

"graphene") OR ctxt=("gelatin" prox/distance<3/ordered "graphene") OR ctxt=("collagen" 

prox/distance<3/ordered "graphene") OR ctxt=("keratin" prox/distance<3/ordered "graphene") OR ctxt=("BSA" 

prox/distance<3/ordered "graphene") OR ctxt=("actin" prox/distance<3/ordered "graphene") OR 

ctxt=("hemoglobin" prox/distance<3/ordered "graphene") OR ctxt=("lactoglobulin" prox/distance<3/ordered 

"graphene") OR ctxt=("insulin" prox/distance<3/ordered "graphene") OR ctxt=("hydrophobin" 

prox/distance<3/ordered "graphene") OR ctxt=("myosin" prox/distance<3/ordered "graphene") OR (cl all 

"C08L89/00" AND (ctxt all "graphene" OR cl all "C08K3/042" OR cl all "C01B32/182"))) AND (cl any "B82Y" OR ftxt all 

"nanocomposite?" OR ftxt all "Bionanocomposite?" OR ftxt=("nano" prox/unit=sentence "composite?"))  173 

results
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Results
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Results – (Filing trends – 1)
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Graphene GO MXenes



Filing trends - 2
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hBN LDH TMDC



Results – (Type of claimed 2D nanomaterials)
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Results – (g-C3N4)
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https://worldwide.espacenet.com/patent/search/family/062219049/publication/CN108102391A?f=oprid%3Ain%3D20040101-20241231&q=CN108102391A



Results – (Metallenes)
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https://worldwide.espacenet.com/patent/search/family/088445795/publication/CN116948114A?q=pn%3DCN116948114A



Results - Priority countries
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Chinese patents are not extended abroad! (FTO)

Non-Chinese applicants use PCT as first fling strategy



Results – (Type of claimed proteins – 1)
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Results – (Type of claimed proteins – 2)
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How to use dataset - Technology transfer
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Companies

NGraphene/proteins

NGraphene oxide/proteins

NMXenes/proteins

YhBN/proteins

YLDHs/proteins

YTMDs/proteins

Where to patent?
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How to use dataset - Technology transfer
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Graphene/protein

Priority filing or PCT   countries for national phases (except 
China) 
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How to use dataset - Prior art
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hBN

Which type of protein can I use?

Query [hBN] + elastin (claims)
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Use other databases to improve 
the search (Octimine, Orbit, …)



Thank you for your attention
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Contatti

Piazza Leonardo da Vinci 32 – 20133 Milano

02 2399 9233

Massimo.barbieri@polimi.it

www.polimi.it


