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Development Trend Analysis of Carbon Nano-Materials
in Biomedical Field Based on Patent Data

WU Xiaowen, LIU Ruolan, LONG Haifei
('Guizhou Institute of Science & Technology Information, Guiyang 550004, China)

Abstract: Based on the patents from Innojoy index on carbon—based nanomaterials biomedical field and the methods of
quantitative analysis, qualitative analysis, visualization analysis, analyses are conducted for life cycle of patented technology,
global patent distribution, applicant, key technology and technical efficiency matrix. The analysis results show that carbon
nano—materials biomedical technology are focused on tissue engineering, medicine carrier, anti—tumor, and biological
imaging. The technology enters the adjustment period, and is still a research focus, without any signs of aging. The number
of Chinese applications in this field is the highest, but with very few core patents. The United States and Japan have applied
for patents in the whole world. However, China mainly focuses on the domestic market.
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Table 1 Search strategies for China’ s patents
No. Search strategies
. title, abstract, sovereignty = ( carbon or charcoal or
Retrieval . e
wvoe 1 graphite or adamas) and nano and classification number
e
w = A6l
Retrieval  title, abstract, sovereignty = ( graphene or fullerene )
type 2 and nano and classification number =A61
. title, abstract, sovereignty = [ ( carbon or charcoal or
Retrieval . . .
e 3 graphite or adamas) and nano ] and suspension liquid or
e . P Lo
P suspension or injection liquid
title, abstract, sovereignty = [ ( carbon or charcoal or
Retrieval  graphite or adamas) and nano] and ( tumor or cancer or
type 4 ulcer of helicobacter pylori or tracer or targeting or drugs
or medicine or treatment or medical care)
Retrieval ~ Retrieval type 1 or Retrieval type 2 or Retrieval type 3 or

type 5 Retrieval type 4

K2 ESMERRTER

Table 2 Search strategies for overseas patents

No. Search strategies

TI,ABST + = ((nano or nanometer or nanomaterials) and

Retrieval ~ (carbon or charcoal or graphitic or graphitic or nanotube%

type 1 or diamond or “carbon fiber” or “carbon nanoparticles” or

“activated carbon nano—particles” )) and SIC=A61

Retrieval
le nc\; TI, ABST+ = ( graphene or fullerene) and SIC=A61
ype

TI,ABST+=( ( drug or medicine or ulcer? or antiulcer or

. cancer or tumor or tumour or carcinoma? or neoplasm? or
Retrieval . o « o
helicobacter pylori” or hp or “h? pylori” ) and ( (car-

type 3 . .
bon or charcoal or graphitic or graphene or graphitic or

nanotube ) and (nano or nanometer or nanomaterials ) ) )

Retrieval
v 4 Retrieval type 1 or Retrieval type 2 or Retrieval type 3
ype
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Fig. 1 The technology life cycle of global carbon nano—materials

in biomedical field
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Fig. 2 Distribution of carbon nano—materials biomedical technology patents in the world
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Fig. 3 Country distribution of patent applicants of carbon nano-materials

biomedical technology in the world
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Table 3 Distribution of carbon nano-materials biomedical technol-

ogy patent in China, Europe, the United States, Korea

and Japan
N Applicant PCT application Number of multiple ~Application
o country number important patents number
1 CN 8 11 361
2 EP 24 24 200
3 Us 35 20 235
4 KR 8 7 66
5 JP 23 21 47
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Univ wm marsh rice [US]

Tabata yasuhiko [JP]

Sharp kk[JP]

Oreal [FR]

Mallinckrodt medical inc [US]
Luna innovations inc [US]

Japan science & tech agency [JP]
Nankai university(CN)

Fudan university(CN)

Mitsubishi corp [JP]

Vitamin c60 biores corp [JP]
Shanghai jiaotong university(CN)
Vitamin c60 biores kk[JP]
Donghua university(CN)
Rasnetsov lev davidovich [RU]
Institute of chemistry, CAS(CN)
Sixty inc c [US]

Primary Applicant

Shanghai normal university(CN).
Zhengzhou university(CN)
Tsinghua university(CN)
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Fig.4 TOP20 applicants of carbon nano—materials biomedical technology in the world
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Fig. 5 China’s province distribution of patent applicants of carbon nano—materials biomedical technology
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Table 4 Application status of different types of carbon-based nanomaterials in biomedical field
No. Classification Application fields
Drug/gene delivery, vascular stent, knuckle support, nerve scaffold, bone repairing, antitumor drug, biology rea-
1 Carbon nanotube K
gents, MRI contrast agents, cancer thermotherapy, biosensor
2 Carbon nanoball Deodorants, anti—tumor, rheumatism, treatment of cardiovascular diseases
. Bone tissue engineering, stent, acupuncture needle, reinforcing material, physiotherapy and health care, antibac-
3 Carbon nanofiber . . .
terial and anti-inflammation
Bone tissue engineering, biology reagents, MRI contrast agents, PDT for cancer, antibacterial, antiviral, drug/
4 Graphene . X g
gene delivery, biosensor
5 Fullerene Cosmetics, nerve tissues, drug/gene delivery, MRI contrast agents, PDT for cancer, antiviral, anti—radiation
6 Nano-diamond Scalpel , tissue engineering
Activated carb
7 cuvated car lon, Anti—tumor, anti-sepsis, anti—AIDS, skin disease
Nano-suspension
RS GUOREARE £ Y E ST SIS R A & F ThRUERE
Table 5 Patents technical efficiency matrix of different types of carbon nanomaterials in biomedical field
Carb: Carb: Carb:
arbott Graphene Fullerene  Nanosuspension Nanodiamonds aron dr.on Other  Total
nanotubes nanoballs nanofibers
Drug/ gene delivery 28 12 2 5 1 0 0 53 101
Bone tissue engineering 7 0 1 1 0 0 2 12 23
Rheumatism 0 0 1 0 0 0 0 1 2
Cardiovascular diseases 0 0 0 1 0 0 0 0 1
Aids 0 0 1 0 0 0 0 1 2
Septicemia 0 0 0 1 0 0 0 0 1
Skin disease 1 2 7 1 0 0 0 11 22
Nerve tissues 11 1 1 1 0 0 0 14 28
Anti—tumor 23 20 13 12 0 1 0 70 139
Biosensor 6 4 2 3 0 0 0 16 31
Biological imaging 6 3 3 0 0 0 0 14 26
Antiviral / antibacterial 1 0 1 1 0 0 0 7 10
Helicobact
creobacier 0 0 0 0 0 0 0 0o o0
pylori
Peptic ulcer 0 0 0 0 0 0 0 0 0
Wound dressing 2 4 1 0 0 0 0 13 20
Scalpel /needle ’ ) 1 ] 0 0 1 21
Den(]gzriggltinn/
’ . 0 0 0 0 0 2 0 3 5
cleaning
Antibacterial and
n?l-aclerld d.n 3 1 0 2 0 0 0 11 17
anti-inflammation
Total 90 49 34 27 5 3 2 237 449
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